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C-onstellation~ 

April 13,2022 

U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555 

Peach Bottom Atomic Power Station, Units 2 and 3 

200 Exelon Way 
Kennett Square, PA 19348 
WfN{ ConstenattonEneroy.com 

TS 5.5.10.d 

Subsequent Renewed Facility Operating License Nos. DPR-44 and DPR-56 
NRC Docket Nos. 50-277 and 50-278 

Subject: Submittal of Changes to Technical Specifications Bases 

In accordance with the requirements of Peach Bottom Atomic Power Station (PBAPS), 
Units 2 and 3, Technical Specification 5 .. 5.1 0.d, Constellation Energy Generation, LLC, 
hereby submits a complete updated copy of the Unit 2 and Unit 3 Technical Specifications 
Bases. The enclosed Bases include changes implemented through the date of this letter. 

There are no regulatory commitments in this submittal. 

If you have any questions or require further information, please contact Richard Gropp at 
61 0-765-5557. 

R~spectfully, 

!? ~- ?r' ~ 
David P. Helker 
Sr. Manager, Licensing 
Constellation Energy Generation, LLC 

Enclosures: 1) PBAPS Unit 2 Technical Specifications Bases 
2) PBAPS Unit 3 Technical Specifications Bases 

cc: w/o Enclosures 
USNRC Region I, Regional Administrator 
USNRC Senior Resident Inspector, PBAPS 
USNRC Project Manager, PBAPS 
Director, Bureau of Radiation Protection - Pennsylvania 

Department of Environmental Protection 
S. Seaman, State of Maryland 
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3.~-161: ..... , ............... , .. , .................... , ..... , ....................... ,, ............................. Rev 20 
3.3~156 ........ ,. ................................................................. , ..... ,., ... , ................. Rev 32 
3.3-156 .................. , ................. , ................................... , ..................... ~··· ...... Rev 75 
3.3-157 .............................................. , .................... , ... ,, ....................... , ...... Rev 135, 
3.3~158 .................. , ................... , ................................................................ Rev 146 
3.3-169 ................. , ............. ,., ... , ............................................... ; ................. Rev 145 
3.~159a .................... , ............ ,, ............................................. -....................... Rev 67 
3.3-160 ................................ , ................................ ; .................................... ., Rev-159 
3.3-161 .............. m .......... u ....................................................................... , .... Rev -48 
3.3~162 ................. , ................ , .................................................. , .. , .................. Rev 45 
3.3-165 ................. , ................................................... ,.m ......... _.. ........ , ........... Rev 86 
3.3-166 ............................................................................. , ......................... R,4;v.134 
3.3-167 ........................ , .......... ~ .................. , ......... , ................................... ,. Rev 114 
3.3-168 ...... , ................................................................................................ Rev 143 
3.3-169 -171 (lnchtstve) ....... , ................ ,.; ............................................. , ...... Rev 1 
3.3~172 .................................. , ......... , ....................................................... , ... Rev 145 
3.a..11a ••1•.,.,, ............. , •••• !••··,·,········••l••·······••'!•~·····••!••••1••••.•p'l ■ ••···················••.f1Jll.11'•Rev 1 
3.3-174 ..................... , ....... : ....... ;: ......................................... _ ............... " ..... , Rev -146 
3.J..175 ............... : •• ~ ........................ , .... , .................................. , ....... , ................ Rev 1 
'3.3-1'76 , .......................... , ......................................... ~ ......................... , .•• ; ...... Rev 1 
:,.3-1n ............. •-•!••·····-····•· .. ,···••!~•~· .. ····--···············•··•·!••··-······· .... , ................ 11,'-la ■ Rev 86 
3.3-1 ta ....................... ,. ... , .................... , .......................................... , ............ Rev 86 
3.3-179 -181 (lncluslve) ................... , ....... , ...... , ............................................. Rev 1 
3.3-182 ., ...... " ......... , ..... , .................................................... , ........................ Rev 146 
3.3-183 ............................................................................................................ Rev 1 
3.3-184 .............................. , ................. , ......... , ...... : ........ : ............................... Rev 86 
3;3-185 , .................. : .......................... ~ .................................... , .. : ...... " ............ Rev 86 
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INSTRIJMEN'.TATION (continued) 

page(sl 3.3-186 ........•. ,.-. .............................................................................. , ......... , .•. Rev 86 
3.3-187 ....................................................................... : .................................... Rev S 
3.3-188 -······•······················ ........... , .............. , ............... , .............................. Rev 88 
3.3-189 ....................................... - ........................... - ................ ·-·-···: ........ Rev 88 
3.3-190 •·"'-·~············ ....................................... j ••• il ..................... ~.~••1;i.11:'-, ..................................... o1 ................ Rev 88 
3.3-191 - 1'92 ........................ , .......................................................................... Rev 5, 
3"'3-193 •.•. -"' .................... , ...................... , ....................................... , ...................... ~•··•·····,··"••·•-···~•·1··•,••· Rev 159 
3.3-194 ................................................................................................... , ... Rev 169 
3.3-195 ......................................................................... _ ..... , ........................ Rev 169 
3.3-196 ...................................... : .................................................................. _.,,Rev 6 
3.3-197 ................................... , ............................................................. ,, ...... REIV 86 
3.3-198 .............................................. , ........ , ............. , ..• , .... , •..• , ...• , ...••........... Rev 86 

, 3.3-1'99 ......................................................................... ., ................................. R~v 1 
3.3-200 .......................................... , ...•..•....•............................•....•.•..............•.. Rev 1 
3.3•201- .......................... , ••... , ........................................................................... Rev 1 
3.3--202 ............................................................................................................ Rev 1 
3.3-203 , ............................... , ........................................................................ Rev 66 
3.3-204 ..............•..........................•.••......•....... , ............................................. Rev 86 
3.3-205 ................................................................... , ................................. , ... Rev 86 

REACTOR COOLANT SYSTEM (RCS) 

page(s) 3.4-1 ............................................................ , .............................................. Rev 137 
3.4-2 .......................................... : ....... , ........... -............................................. Rev '1,37 
3.4-3 ............................ , .......................... , ...•.... _ .....•............•...................•..•. Rev 123 
3'..4-4 ................................................... -. .................................. , •....•..•..•..•••.•••• Rev 50 
3.4-6 ........................................................... , ............................................... Rev•1'23 
3.4-6, •...••••.•.. , .•......•.••...•.• , ......•• , .................................................................... Rev 60 
3.4-7 ~············ ............ , .......•.•..... , ....................... : ........•..........•........... , ......... Rev 123 
3.4-S ........ q••· .. ···········•· .. ······•········ .. ·•· .. · ...................................................... Rev 123 
3.4-9 ...•...•. .., ............................................................................................ ~ ..• ,~av 123 
3.4-10 .................................................................................... ,. ................... R~v 123 
3.4-14 .. , .................................................. , ................ _ ................................. ,. Rev 143 
3.4-15 ••...•...........•.•... , ......... ·-·······-············ .... : ...... , .................. , ..•...•....•.. , .. Rev 114 
3.4-16 ................ , ......................... · ................................................. : ............. Rev, 148 
3.4-16a ........................................................................................................ Rev 142 
3.4-17 ........................................... ._. .......................... , ................................. Rev140 
3.4-18 ............. , ...... _ .. , .................................. , ............... , .. , ...............•. , ............ Rev 148 
3.4-20 ......................................................................... ·-···-.. ···· .. ··••·•··•·•·· ... Rev 164 
3.4-~1 .............................. , .......................................................................... Rev 164 
3.4-22 ............................... ~·········· .. ········· .. ········ ..... · ..... ,., ..• , ..•... ,, ... _ ... ,, .•.... Rev 164 
3.4-23 ...•..................•..•... , .............................................. , ............................ Rev 164 
3.4-24 ...................... -.................................... ~··········•·-,.•· .. ····························•· Rev, 93 
3.4-25 ·············-··············'•···•···,········'············ .. • ........................................ _ . ., Rev 93 
3.4,26 ............................ , ........................ ., ................................................... ,. Rev 93 
3.4-26a ........ , ................. , ..••.••.••... , ................................ : •...•.•.• :••·········· ........ Rev 152 
3.4-27 ................................. , ......... , .•. _ .......•.•. _ ...... , ........ , .. _ ............................... , Rev 86 
3.4-28 .................................................................. , ....••.•.....•..•.....•.••............•. R~v 9~ 
3.4-29 ................................................. , ................ ~··············•··· .. ·················•" Rev 15 
3 .. 4-30 ................... .:-............................... J .. •••'I.•········· ..... ········--·•·······•···················· Rev 15 
3.4-31 ........................................... ·-·········-· .. ········ .. ···················,••-.•·,. ......... Rev 75 
3.4-32 ·"····· ....... i ........ , ••••••••••••••••••••••• ~ •• ~ ••••• ._ ••• " •••••••••••••••••••• ~ •••••••••••••••••••••• .._ ••••• Rev 8,6 
3.4-34, ••••• , ••.• 1 •••••• ., ....... , ••••••••• !••••'t••··············· .. ·····•······· .. ··•···· .. ·····················•'' Rev 126 
3.4-36 ....... , •... ~·············•················ .. ···································: .........•............ -. Rev 160 
3,4-36 •••........ , ...................................................................... ~····················· Rev' 16Q 
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REACTOR COOLANt SYSTEM (R.CS) {tohtinu~) 

3A-37 .................................. , ...................................................................... Rev 160 
3.4-37a ..••... ~ •...... , ................................................................. ,, ............... -..... Rev t27 
3.4.a7b .................. : •.. .,. ............. " ........................ : .................... : ............... _ ... Rev 126 
$.4-39 ........................ ,, ................................................. m ........................... Rev 126 
3.4-41 .......................................................................................................... Rev 160 
3.442 ..................................... , ................................................................... Rev 127 
3.442a ....................................................................................................... Rev 126 
3'.4-43 ..................... , ................... , .. , .................................................... -........ Rev 102 
3.4-44 ..••.•......•. , ....... : .......••••...••..•...•..............•..••.••....•.•....•...••...........•.....•.. Rev 102 
3.4-45 ..•..•.... , ................. t_il ■■ lil ■ lil ■ ;,,s ..................................................................... ~-···· Rev 102 
3 .. 4-4.6 "1••··••1'•• ... -·,····· .... •••••• .. ···~· ... •··· .... ~ .......................... _ .......................... , ••• ,,., •••••••• Rev 1'02 
3A-47 ......................................................................................................... Rev 102 
3.4-48 ............................................................................................ ~.:: .....•.•. Rev 102 
3.4-49 ., ....................................................................................................... Rev 102 
3.4--50 ............................................................................................... , ...••.••. Rev 102 
3.4-61 .................................................. , ............... , ................ , ..................... Rev 102 
3.4-5,2 ........................................... , .. , ............................................................ Rev 49 
3.4-63 ........................ , ................................................................ : ............... Rev 114 

l'i::MERGENCY CORE: COOLING SYSTEMS (ECCS) ANO REACTOR 'CORE 
ISOLATION COOLING (RCIO) SYSTEM 

pag~sr 3,5-1 ........................................................................ , ......................... ,, •...... Rev 145 
3.5-3 .............. , ............................................................ .., .............................. Rev 110 
3.5-4 .......... , ......................... , ................................ -... : •..• , .............................. Rev 147 
3.5-5 .................................................... ,. ..................................................... Rev 126 
3.S-6 ................•..•... , ..................................................................... , ...•......... Rev 145 
3.5-6a ."-....... , ......... ~ .......... , .. '!.••····••1111.••···········~· .. ••• .. ·••i••····•"·····•·•···••J1••· .. ·········••'!.• Rev'159 
3.5-7 ,, ......................................................................................................... Rev 159 
3.5-8 .......... ._ .............................................................................................. Rev 159 
3.5-9 ........................................................................................................... Rev 126 
3.5-1-0 ............................................................ , ............................................ Rev 127 
3.5-1•0a ....................... , ............... ; .••..... ,. ............ _., ............... ·--················· Rev 126 
3.5-1'1 ...•.. : .......................... , ..................... , ................................................... Rev 86 
3.5-12 ................................. , ....................................................................... Rev 140 
3.5-1,3 .......... , ............ , .................................................................................. , Rev 99 
3;5-14 ....... , ......................................................................................... , ....... Rev 143 
3.5-16 ......................................................... ; ................. _ ............................ , ... Rev 86 
3.5-16 ................................................................................. , ........ , ............ ._. .. Rl:iy 86 
3.,5-17 .•.. ~ ......................... ; ......................................... .,., ............................ Rev 101 
3.5-18· ................. , ............................................... , ....•...... , ......................... ., Rev 145 
3.5-19 .... , ..................•...•..... , ..................... :, .. ~ ................................ ,.,., ........ Rev 145 
3.5-19a - 23 (Deleted) ................. ,., ... ,, ........................ · .......... , .................. Rev 145 
3.6-24 ................ ·-··················•············ .. ······· .............. , •.. ,; .......................... Rev 145 
3.5-26 .... : .. , •........• , .................................................................................... ; •. Rev 145 
S.6,,-26 ............................................................................. , ........... ,, ..•.. : .....••. Rev 169 
.:t5-27 .......... , ....... ;.; .................................................................................... Rev 127 
3,5-27a .•...•... , .................. ,_. ......................................................................... Rev 126· 
3.6°28 ...•... , ....................................... 1,••···•·················-······· ................ , ...... Rev143 
3.5-29 ............................................................ , ...... ~ .... : ........... , ...................... Rev 86 
3Jl5-30 •• ■ il••··••111••··········•!'!"••········· .. ·········••oi••····, .. •••··· .. · ................ _ •.. 1..■ ..... , ................. Rev 66 
3i5-31 ............................................................... ~ .................. ~ .................... Rev 145 
3.5--32 "'l"Pll-f.••r••·········• .. .1••··········-·••fi••········• .. 1,. ................... , •• i- .......... 'l .... 'tt•'t"'• .. ·····,·····"'···· Rev 145 
3.5-32a ............................. -........ ,,. .. , •..... ,., .. il••·····-····•·"".,.·······:;.·,···~··•·,-..·• ....... 1~•······,.·· Rev 145 
3.5...33,.--..... ,.,. .••• ; ............. ;i ••••••• ,,. ........ ,,. •• ~ ........... 1.••···········••.ro•-, .................... , .•....•.... Rev 1~ 
3.!i-34 .......................... , ................................. , .......... , ................................. Rev 145 
3.5,.35 ...................... : ........................................................................... : ...... Rev 145 
3.5-36 , .•. , ......................... r.••,.········· .. ·"··"············"'·········••1 ................. ., .. , ................... Rev 145 
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8 3.5 EMERGE:NCY CORE CQO,LING SYSTEMS (ECCS) AND ~EACTOR CORE 
ISOLATION COOLING (RCIC) SYSTEM (con.tlnued) 

page(s) 3.5-37, ................................................ ~ ..... ~ .......................... , ... , ............. , ... Rev 145 
3.5-38 ............................... ~ .............................................................................................................................................. , .. .-.. ~. Rev 146 
3.5-39 •'1••··--···· ......................... .-• .,,., ...• ~ ................................ "' .......................... ~ ..•... ; ........... ".!-'•·•,P••·"·•···· Rev 145 

B 3.6 CONiAfNMENT SYSTEMS 

page(s) 3,6-1 ............................ ,. ................... ;i ........... , •••• ~iil•.,.~ ....................................................................................... , .......................... Rev 27 
3.6-2 .................... ,~~···••J•.t ...................................................................... , .............. ~ .. , ...... .1 ............................................ Rev 114 
3.6-3, ............................................ ,. ................................... , ........................ -... Rev 66 
3.6-4 ........................................................... _._ ........................................... Rev 161 
3.6-8 -~ ............................................................ t ............ ~ ............ ,.-.... " .... ~., ...... ,j.;r1 ....... "- .................................... '1-i ............. , ............ Rev 161 
3.6-7 ........................................................................................................... Rev 114 
3.6-11 ..................... , ......................... --................................................. , .•. Rev 159 
3.6~12 .... " ................... , .......................................................... _ ..................... Rev 86 
3.6-13 ................... , ...... , ....................... , ...... , ............................................... Rev 114 
3,6-16 ............... , ..................... _ .............................. _ .... , ............................. Rev 163 
3.6-17 ........................ - ............. _ ................... _ .................. , ................... ,, .•. Rev 163 
3.6-18 .............................. - ....... - ....... - ............................ , .......................... Rev 145 
3.6-19 ......................................................................................................... Rev 159 
3.6-20 ...... , ...................................................................................... , ......... ,. Rev 159 
3.6 ... 21 ........... , ........ , ........................ _ ..................... ,, .. , .................................. Rev 163 
3.6-22 ........................................................................................................ ., Rev 163 
3.6-.23 ............................. , ............................ ; ........................................ , ...... Rev 169 
3.6~23a .......................... , ......................................... _ .... -.•.•. , ........ , .............. Rev 145 
3.6-24 , ... , ..... , ................................................................................................ Rev 91 
3,6-25 .......... , ................................................................................................ Rev 86 
3.6-26 ..... : ............................. : ... ~ ......................... -.. ,., ............. i ................... ::. Rev 8(5 
3.6-27 ................... , .. , .................. - ...................... , ........ , ............. ,, .............. Rev 161 
3,6-28 .................... , ..................... , .............................................................. ,. Rev 86 
3.6-28a,. ......................... - ............ ,,-····· ......................................... , ............ Rev 152 
3.6-29 ...... ~ ................. , ........................ - ........................ , ......... , ............. , ...•. Rev i 44 
3.6-30 ............................ ,.m .............. .,. ... , ............... - ................................. Rev 161 

; 3.6-31 .............. , ....... , ...... , .. "' ........ , ............. , .................. -. .............................. Rev 18 
3.6-33 ........................................ - .............................................................. Rev 114 
3.6-35 ........................ , .. , ...... ' .. , .......... , ...................................... ,., .......... , ...... ~ev 91 
3.6-38 ................................................ , ... , ........... , ...................... : ...... ~ ........ Rev 169 
3.6-39 ..... , .................................... , .... , .... _ ...................... ,.,. ........ :.: ....... ,, ... , .. Rev 91 

3.6-41 ........................................... ..: .............................................. , ............... Rev 86 
-3:6-43 ...................................... , .... ,., ....... , ... , ................................. , ........... , .... Rev 44 
-3.6"-45 ........................................... ~ ............................................................. ReV·159 
3.6-46 ., ................................ , ... , ............................................................. , ... , .. Rev '86 
3.6--47 ... m ............................. , .............................. l ......... , ............. , ................. Rev 86 
3.6-49. 51 (lhtlUsrle) ......................... : ................................ ,. ......... ; ... , ........ Rev 24 
3.6-&2 ............................................. - ....... , .................................... _ ......... , ...• Rev 114 
3 .. 6-.54 ............................... "' ................................ i, ................. 'l .. i .. ••· ............................ , .... ~, ..... , ...... , •• li.~ ..... ~ ..... Rev 145 
3 .. 6-5;6 .. "'.,.11" ............... ., ......................... il ..... , ............................................................. '! •• , .... , .. ~ ......... , ............... , ........... Rev 86 
3.6-56 ................................................ , .................................................. , ..... Rev 114 
3,6-57 ........................................ , ........ ,.1 ............................... - .............. , ................. .,. ......... _ ........... , •• , ........ Rev 159 
3;6-58 .. , ....... , ............................ j,, .... , ... ~ .......................... ; ............ ,. .............. Rev 169 
3.6"69 .. , •.•. , ....................................................... , ..... , . ._, .................... _ ............ Rev 140 
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CONT AlNMENT SYSTEMS (continued) 

3.6-69a ■■, ■ il•111~•~·················•·'1••··· .. '-·······••111•'!i•••illl••••,flll••· .. ······•················· .. ••••••••• .. •• Rev 127 
3.6-59b ......................................................................... , .............................. Rev 116 
3.6-60 ....................................... , ........................... .._ ...................... , ...... ., ..... Rev 11'4 
3"'6-61 ............. , ......... " ....... " .. a ............ "'···••il••·········;r,., ........... ~ ....••.•.• ili ................... Rev 126 
3.6-62 ......................................................................................................... Rev 159 
3.6-63, ....................................................... ~ ....... -...... _ .................... , ............ ~v 130 
3.6-63a .................... , .................................................................................. Rev 127 
3.6~3b .......................... , ............................................................................. Rev 126 
3.6-63c ........................................................................ , .............................. Rev 126 
3.6-6!3d .......................................................... ,, ........................................... Rev 126 

-3.6.-638 .............................................................................. , ........................ Rev 159 
3.6-63f ............... , ........................................ -. ..................................... , •.......• 'Rev 130 
3,6..S3g ................................................... , .... , ... , .. , ....................................... Rev 127 
3.6-63h ....... , .............................................................. , ....... -..... , ................... Rev 126 
3.6-64 ................................................................ , ......... , ................................ Rev 80 
3.6-70 ..................................................................... , .. ., ................................. Rev 80 
3.6-71 ..................... ,.., ............................................................ , .... ,, .. ._. ......... Rev 158 
3.6-72 ... , .................................. , .................................................................. _ R~v 168 
3.6-73 ......................................................... ; ................................................. Rev 75' 
3.6-74 ............................................. , .... ,. ........................... ,, ......... ~ .............. Rev 145 
3.6-75 ............... -............................................... , ......... ., ............................... Rev 145 
3.6-76 ............... , ............................................................................. ,, ........... Rev 120 
3.6-n .................................................................... , ....................................... Rev 97 
3.6~78 ..................... , ..................................................................................... R_ev 76 
3.6-79 ........................................................... ,., ....... , ....................... , ........... Rev 145 
3.6-81 ............................................................................................... , ............ Re:v 67 
3.6-82 ......................................................................................................... Rev 145 
3.6-83 ..... , ............... : ................ ,, ............... , ........................ , ........... , ........... ., Rev 140 
3.6-84 .............................................................. , .. , ......................................... Rev 86 
3.6-86 .......................................................................... .,..,, ..................... _ ..... Rev 162 
3.6-87 ............................................ : ....... , ................................... , .......... , ..... Rev f 45 
3.6-88 ........... ,. .......................... , ....... , ............................ , ............................ Rev 146 
S.6-89 ........... ,, ..................................... , ........................................ ~ ............. ~v 145 
3:6-90 ............................... ,. ....... ,, ..................................... , ........................... Rev 86 

PLANT SYSTl;MS 

page{s) S. 7-1 .......... , .................................... ; ....................................................... , .• , Rev 114 
3.7-2 ..................................................... , ........... ., ... , ........... ,_ ...................... Rev 114 
3.7-3 ............ , ................................... : .......................................................... Rev 144 
3.1-4 .......................................... .' ........ , ... : ................................................... R8v 169 
3~7-5 ._ .. ••••p••······· ... ··""·······•ii ....... tt ...... i- ............ -'1 ....................... .,, ................ ~.~ .................. , ••••• _.~ •• ~.-- ·Rev 161 
3.7--6a ..... , ..... , ....................................... , ....... , ..... , ....................................... R~v 114 
3.7-ob ............... ._. ...................... : ..... , ........................................................... Rev 114 
3.7-6 .................................................... , •... : ....... : ............ , ........... , .................... ,Rev 4 
3.7-1 ...... - .................................................. , ............................ , ............. , ..... Rev 1:09 
3.7-8 ........ .,, .......... , .......... ~---···---·••1• ........................................ '°;1.~; ••• , .............. ,. •••• 'I! ••••••••••••••••••• Rev 159 
3.1-9 ., ................................... , ................................................................... ,. Rev 109 
3.7-1'0 ........... ,., ............................................................... ; ............... : ............. Rev 86 
3.7-11 ................................................. _,, ........... , .......................................... Rev 67 
a.7-12 ......... ~ ..... -............... 1.,, ... ,~ ................................. ~··••1'•·"··;········~···••······•···••·· Rev 92 
3.7-13 ................. -............ : .......... : ..... ~ ...... ;.-.................... , ...... : .... , .......... , ..... Rev '169 
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PLANT SYSlt:MS (contlnuecl) 

paQft(S) 3,7-14 ........................................................................................................... Rev 86 
3.7-15 ...................... _ _., .......................................................................... ," ... 1..-. ............... 1 ••• .,, ................ ~·J'•t'~.,.- Rev 116 
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Reactor Core SLs 
B .2.Ll 

g 2-0 SAFETY LIMITS (SLs) 

B 2.1.l Reactor Core SLs 

BASES 

BACKGROUND 

P8APS UNIT 2 

SLs ensure that specified acceptable fuel design limits are 
not exceeded during steady state operation, norma1 
op~rat i ona 1 trans i el'lts I and abnorma 1 opera ti ona 1 tr-ans i ents. 

The.fuel cladding int~grity SL is set such that no fuel 
damage is calculated to occur if the limit is not violated. 
Because fue1 damage 1s not directly obse.rvable, a stepback 
approach is used to esta~l i sh an SL, such tnat 99. 9%_ of the 
fuel rods avoid transitioD boiling. Meeting the SL can b~ 
demonstrated by afialys1s that confirms no more than 0.1% of 
fuel rods in the core are susceptible _to transition boiling 
or by demonstrating that the MCPR is not less than the limit 
specified in Specification 2.1.1.2 for General Electric (GE) 
Company fuel. MCrR greater than the specified limit 
represents a conservative margin rel ati-ve to the rondi t4 ons 
required to maintain fuel cladding integrity. 

The fue~ cladding is one of the physical wrriers that 
separate the radioc1ctive materia1s fr_om the environs. The 
integrity of this claqding barrier is related to it~ 
relative freed'Qm fr~m perforations or cracking. Although 
some. corro~ion or use r-ela.ted ·cri;ickihg may QcQur during th_e 
life of the cladding, fission product migr-ation from this 
source is incrementally cumulative and continuously 
measurable. Fuel cladding perforations, howev,er, taJ;J result 
from thermal· $tre.sses, wh1ch o.ccur fr-om reactor operation 
significantly above design conditions. 

While fission p\oduct migration from c1 a-dding perfQrati o:n is 
just as measurable as that from use related cracking, the 
thermally caused cladding perforatiofts signal a threshold 
beyond whi cil stiJ l greater th~rma l s·tresses may cause gro$S, 
rather than incremental~ cladtjing deterioration. Thereforej 
tne fuel cladding SL is defined with a margtn to the 
conditions that would produce onset of transition boiling 
(i.e.,· MCPR = LOG). These conditions represent a 
significant departure· from the. condition intended by design 
for planned operation. This is accomplished by having a 
Safety ~imit Minimum crttical Power Ratio (9LMCPRJ design 
basis, referred to as SLMCPR95t95., which corresponds to a 95'.t 
'probability at a 95% confidence level {the 95/95 MC~R 
criterion) that transition bofl1ng will not oc6ur. 

(continued) 
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Reactor Core SL$ 
8 2.1.1 

Operation above the bound_ary of the m.icle.ate boiling regime 
could result in excessive cladding temperature because of 
the onset af transition b.oiling and the resultant sharp 
reduction ih heat transf€r coefficient. Insid€ the steam 
film, high cladding temperature& are reached, and a cladding 
water (zirconium water) reaction may take place. Thi$ 
chemical re-action re~ults in oxidation of the fue1 cl~ddjng 
to a structural1y weaker form. This Wt!aker form m·ay ra'Se 
its integrity, resulting in an uncontrolled release of 
activity to the reactor coolant. 

The ra,actar vesse1 water level SL ensures that .adequate c;ore 
ceoling capability is maintained during all MODfS of reactor 
operation. Establishment of Emergency Core Cooling System 
initiation st!tpoints higher than this saf~ty limit provides 
margin such that the safety limit will not be reached or 
exceeded. 

The fu€l cladding must not sustain damage as a result of 
normal operation and abnormal operational transients. The 
Tech Spec SL is set g€nerical1y on a fuel product MCPR 
corr elation basis. as the MCPR, which torresp·onds to a 951 
probability at a 95% confidence level fhat transition. 
bo11 i ng wi 11 not occur, referred tel as SLMCPR:95;9s. 

The Reactor Protection System setpoints (LCO 3.3.1.1, 
"Reactor Protection System (RPS) Instrumentation"), in 
combin-ation wi_th otber LCOs, ar_e designee:l to prevent any 
ant'icipate0 combina,tion of t_ran?ient coridit1ons_ for Reactor 
Coolant System water leve1, pressure, and THERMAL POWER 
lev~l th~t would result in reaching the MCPR limit. 

2.1.1.1 Fuel CJad4ing Integrity 

GI critical power correlat1ons are applicqble.for all 
critical power talculations at pressufes ~ 700 psia and core 
flows~ 10% of rated f1ow. For operati~n at low pressures 
or low flows, another basis is used, as.follows: 

The pressure drop in the ~y~ass region is essentially 
all elevation head with a, value> 4.5 psi; therefore, 
the core pressure drop at low power and flows will 
always be> 4.5 ~s1. At power, thQ static head inside 

c coot_j pu:ed 2 

B 2.0.-2 Revis1on No. 157 



I 
: . 

,, 
\ 

BASES 

APPLICABLE: 
'SAFETY ANALYSES· 

PBAPS UNIT 2 

Reactor Core $Ls 
B 2,1.1 

2.1,1.1 Fuel Cladding Integrity (continved) 

the bundle ts less than the static head in the bypass 
region because th~ addition of heat reduces the 
densfty of the water. At the ~ame time, dynamic head 
loss tn the bundle will be greater than in th~ bypass 
region ·because •Of two pJ7aS€ fl ow effects. Analys.es 
show that this combination of effects causes bund1e 
pressure drop to be nearly independent of bundl~ power 
when bundle flow is 28 X 103 lb/hr and bund1e pressure 
drop is 3.5 psi. Because core pressure drop at low 
power anct flows wi11 olways. be> 4.5 psi, the bundle 
flow wil1 be> 28 X 10 3 lb/hr. 

Fw11 scale ATLAS test dat-0 taken at pre.ssures from . 
14.7 psia CO psig) to 800 psia (785 psig) indicate 
that the fuel a·ssembly critical power wHh bundle flow 
at 28 X 103 lb/hr is approximately 3.35 MWt. This is 
equivalent to a THERMAL POWER> 50% RTP even when 
design pea ki:Jilg fa.ctors are consi ctered. Therefore,. a 
THERMAL POWER 1 imit of 22.6% RTP for reactor pressure 
< 700 psia is conservative. Additional informati~n 0n 
low flow conditions is available in Reference 4. 

2.1.1.2 ~ 

The fuel cladding integrity SL is set such that no fuel 
damage is calculated t6 occur if the lim1t is not viol~ted. 
Since the parameters that result in fuel damage are not 
directly observable during reactor operation, th~ therma1 
and hydraulic conditians that result ih the on$et of 
transition boiling bave been used to mark the beginnJng of 
the region in which fuel damage could occur .. Although i~ is 
recogni ted that the onset of tr,ansi ti on boil i 119 would nut 
result ,n damage to BWR fuel roas, the critjca1 power qt 
which bailing tran~ition is calculated to occur has been 
adopted as a convenient limit .. The Technical Specification 
SL value is dependent on the fu~l product line ijnd the 
corresponding MCPR correl atfoh, which is cycle 1 ndependent. 
The valus is based on tht; Critical Power Ration (CPR) data 
statistics and a 9&1 pr@bability with 95% conf9dent~ that 
rods are not susceptib1e to bpiling transition, referr-ed to 
a s MC P R9.19s • 

The SL is based on GNF2 fuel. For cores w~t~ a single fuel 
product line. the S.LMCPR9s1ss is. the MCPR9si95 for. the fuel 
type. For co·res loaded with a mix of appHc:able fuel types, 
the SLMC.Pf{g5195 is based on th~ la'rgest ( i . e. , most limiting) 
of the MCPR va1Ltes for· tne fuel product li,nes that are fre:sri 
or once-burnt at the start of the cycle. 
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2.1.l.3 Reactor Vessel Water Level 

Reactor Core SLs 
B 2.1.1 

During MODES 1 and 2 the reactor vessel water level is 
required to be above the top of the active fuel to provide 
core cooling capability. With fuel in the reactor vessel 
during periods when the reactor is shut down, consideration 
must be given to water level requirements due to the effect 
of decay heat. If the water level should drop below the top 
of the active irradiated fuel during this period, the 
ability to remove decay heat is reduced. This reduction in 
cooling capability could lead to elevated cladding 
temperatures and clad perforation. The core can be 
adequately cooled as long as water level is above 2/ 3 of the 
core height. The reactor vessel water level SL has been 
established at the top of the active irradiated fuel to 
provide a point that can be monitored and to also provide 
adequate margin for effective action. 

(continued) 
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Reactor Core SLs 
B 2 .1.1 

The reactor core SLs are established to protect the 
integrity of the fuel clad barrier to the release of 
radioactive materials to the environs. SL 2.1.1.1 and 
SL 2.1.1.2 ensure that the core operates within the fuel 
design criteria. SL 2.1.1.3 ensures that the reactor vessel 
water level 1s greater than the top of the active irradiated 
fuel in order to prevent elevated clad temperatures and 
resultant clad perforations. 

SLs 2.1.1.1, 2.1.1.2, and 2.1.1.3 are applicable in all 
MODES. 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 10 CFR 100, RReactor 
Site Criteria," limits (Ref. 2) and 10 CFR 50.67, "Accident 
Source Term," for accidents analyzed using AST (Ref 3). 
Therefore, it is required to insert all insertable control 
rods and restore compliance with the Sls within 2 hours. The 
2 hour Completion Time ensures that the operators take prompt 
remedial action and also ensures that the probability of an 
accident occurring during this period is minimal. 

(continued) 
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1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 

2. 10 CFR 100. 

3. 10 CFR 50.67. 

4. SIL No. 516 Supplement 2, January 19 1 1996. 
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B 2.0 SAFETY LIMITS (SLs) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 2 

The SL on reactor steam dome pressure protects the RCS 

against overpressurization. In the event of fuel cladding 

failure, fission products are released into the reactor 

coolant. The RCS then serves as the primary barrier in 

preventing the release of fission products into the 

atmosphere. Establishing an upper limit on reactor steam 

dome pressure ensures continued RCS integrity with regard to 

pressure excursions. Per the UFSAR (Ref. 1), the reactor 

coolant pressure boundary (RCPB) shall be designed with 

sufficient margin to ensure that the design conditions are 

not exceeded during normal operation and abnormal 

operational transients. 

During normal operation and abnormal operational transients, 

RCS pressure is limited from exceeding the design pressure 

by more than 10%, in accordance with Section III of the ASNE 

Code (Ref. 2). To ensure system integrity, all RCS 

components are hydrostatically tested at 125% of design 

pressure, in accordance with ASME Code requirements, prior 

to initial operation when there is no fuel in the core. Any 

further hydrostatic testing with fuel in the core may be 

done under LCO 3.10.1, "Inservice Leak and Hydrostatic 

Testing Operation." Following inception of unit operation, 

RCS components shall be pressure tested in accordance with 

the requirements of ASME Code, Section XI (Ref. 3). 

Overpressurization of the RCS could result in a breach of 

the RCPB reducing the number of protective barriers designed 

to prevent radioactive releases from exceeding the limits 

specified in 10 CFR 50.67, "Accident Source Term," (Ref. 4). 

If this occurred in conjunction with a fuel cladding 

failure, fission products could enter the containment 

atmosphere. 

The RCS safety/relief valves and the Reactor Protection 

System Reactor Pressure-High Function have settings 

established to ensure that the RCS pressure SL will not be 

exceeded. 

(continued) 
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RCS Pressure SL 
B 2.1.2 

The RCS pressure SL has been sele,ted such t~at it is at a 
pressure below wh1ch 1t can be shown that· the integrity of 
the system is not endangered, The reactor p~essure vessel 
1s designed to Section III, 1g65 Edition of the ASME, eo1ler 
and Pre~su~e Vessel Code, including Addenda through the 
winter of 1965 (Ref. 5), which permits a maximum pressure 
transient of llQt, 1375 psig, or design pressure 1250 psig. 
The Sl of 1340 psig 1s measured in the reactor steam-dome. 
The Sl has been determ1 ned to be a.dequate to ensure the RCS 
pressure dqes not exceed the 1375 ps1g RCS pressure limit 
(Refs. 7 and 8). The RCS 1s designed to the As.ME Section 
III, 1980 Edition, including Addenda through winter of 1981 
(Ref. 6), for the reactor recirculation piping, which • 
permits a maxi~um pressure transient of 110% of design 
pressures of 1250 psig for suction piping and 1500 psig for 
discharge piping. The RCS pressure SL is selected to be the 
lowest transient overpressure allowed by the applicable 
codes. 

The m~ximum tr@nsient pressure allowable in the RCS pressure 
vessel under the ASME Code, S_ection III, is 110% of design 
pressure. The ma~imum transient pressure allowable in th~ 
RCS piping, valves, and fittings is 1101 of design pres~ures 
of 1250 psig for suction piping and 1500 psig for ·discharge 
p-iping. The most limiting o-f -these allowances is the ll0% 
of design pressures of 1250-psig: therefore, the SL on 
maximum allowable RCS pressure is established at 1340 psig, 
as measured at the reactor steam dome. 

SL 2.1.2 applies in alJ MODES~ 

c coot1 rlU:ed} 

;- PBAPS'UNJT 2 B 2.0-8 Revi-sion No. 148 
L ____ - -------- --------·-------------------------------- ----------- --- ----



BASES 

SAFETY 'LIMIT 
VlOLATIONS 

(continued) 

REFERENCES 

PBAPS UNIT 2 

RCS Pressure SL 
B 2.1.2 

E~ceed1ng the RCS pressure SL may cause immediate RCS 

failure ang create a potential for radioactive releases in 

excess of 1 0 CFR 50. 67, "Accident Source Term, 11 l i 11\i ts 

(Ref. 4). Therefore, ,t 1s required to insert all· 

insertable cootrol, rods and restore compliance w,th the SL 

witMin 2 hours. The 2 hour Completion Time ensures that the 

operators take prompt remedial action and also assures that 

the probability of an accident occurring during the period 

is minimal. -

1 . 

2. 

UFSAR, Section 1.5.2.2. 

ASHE, Boiler and Pressure Vessel Code, Section III, · 

Article NB-7000. 

(cont~nued) 
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3. 

RCS Pressure SL 
B 2.1.2 

ASME, Boiler and Pressure Vessel Code, Section XI, 
Article IW-5000. 

4. 10 CFR 50.67. 

5. ASME, Boiler and Pressure Vessel Code, Section III, 
1965 Edition, including Addenda to winter of 1965. 

6. ASME, Boiler and Pressure Vessel Code, Section III, 
1980 Edition, Addenda to winter of 1981. 

7. G-080-VC-413, "Reactor Vessel Overpressure Protection," 
GE Hitachi Nuclear Energy, 26A8321, Revision 1. 

8. G-080-VC-468, "Peach Bottom Units 2 & 3 Two Safety 
Relief Valves Out-of-Service Evaluation," GE Hitachi 
Nuclear Energy, 004N6240-P, Revision 1. 
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B 3.0 LIMITING COND1TION FOR OPERATION (LCO) APPLICABILITY 

BASES 

LCOs 

LCO 3.0.1 

LCO 3.0.2 

PBAPS UN IT 2 

LCO 3.0.1 through LCO 3.0.9 establish the general 
requirements applicable to all Specifications in 
Sections 3.1 through 3.10 and apply ~tall times, unless 
otherwise stated. 

LCO 3.0.1 establishes the Applicability statement within 
each individual Specification as the requirement for when 
the LCO is required to be met (i.e., when the unit is in the 
MODES or other specified conditions of the Applicability 
statement of each Specification). 

LCO 3.0.2 establishes that upon discovery of a failure to 
meet an LCO, the associated ACTIONS shall be met. The 
Completion Time of each Required Action for an ACTIONS 
Condition is applicable from the point in time that an 
ACTIONS Condition is entered, unless otherwise specified. 
The Required Actions establish those remedial measures that 
must be taken within specified Completion Times when the 
requirements of an LCO are not met. This Specification 
establishes that: 

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance with 
a Specification; and 

b. Completion of the Required Actions is not required 
when an LCO is met within the specified Completion 
Time, unless otherwise specified. 

There are two basic types of Required Actions. The first 
type of Required Action specifies a time limit in which the 
LCO must be met. This time limit is the Completion Time to 
restore an inoperable system or component to OPERABLE status 
or to restore variables to within specified limits. If this 
type of Required Action is not completed within the 
specified Completion Time, a shutdown may be required to 
place the unit in a MODE or condition in which the 
Specification is not applicable. (Whether stated as a 
Required Action or not, correction of the entered Condition 
is an action that may always be considered upon entering 
ACTIONS.) The second type of Required Action specifies the 

B 3.0-1 Revision No. 156 
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LCD Appi1cability 
B 3.0 

remedial measures that permit continued oparat1on of tne unit that is not further restricted by the Completion Time. In this case, compliance with the Required Actions provides an acceptab1e ievel of safety for continued operation. 

Ccmpleting the Required Actions is not required when an LCD is met or is no longer applicable, unless otherwise stated in the individual Specifications. 

The nature of some Required Actions of some ConGitions necessitates that, once the Condition is enterec, the Required Actions must Je completed even though the associated Condition no longer exists. The individual LCO's ACTIONS spec~fy the Required Actions where this is the case. An example of this is in LCO 3.4.9, "RCS Pressure and Temperature Limits." 

The Completion T~mes of the Required Actions are also applicable when a system or component is removed from service inter.tionally. The ACTIONS for not meeting a single LCO adequately manage any increase in plant risk, provided any unusual external conditions (e.g., severe weather, offsite power instability) are consid2rea. In addition, the increased risk associated with simultaneous removal of multiple structures, systems, trains, or compcnents from service ~s assessed and managea in accordance with 10 CFR 50.65{a)(4). Individual Specificatiors mcy specify a time limit ~or performing an SR when equipment is removea from service or bypassed for testing. In this case, the 
Completion Times of the Re(juired Actions are applicable when this time li~it expires, if the equioment remains removed from service or bypassed. 

When a ch2nge in MODE or other specified condition is required to comply with Required Actio~s, the unit may enter a MOOE or other soecified condition in whicr. another Soecification becomes applicab1e. In this case, the Comoletior. Times of the associated Required Actio~s would aoply from the point in time that the new Specificat{on becomes applicable and the ACTIONS Condition(s) are entered. 

(continued) 
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LCb App~icabflity 
a 3.•o 

LCO 3.0.3 establistes the actions that must De inplemented when an LCO is not met and~· 

a. 

b. 

An associated Required Action an~ Completion Ti!Jlf; is not met and nc o:h~r Condi~ion applies: or 

The condition of the unit is rot spectfically 
addressed by the assoriated ACTIONS, This means.that no combination of Conditions stated in the ACTIONS can be ~ade that exactly corresponds to the ~ctual 
condition of tre unit. Sometimes, possible 
co~binatiovs cf Conditions are such that entering LCO 3.0.3 i~ warranted; in such cases, the ACTI0ij$ speGi~ically state a Condition corres~onding to such combinations and also that LCO 3.0,3 be entered 
1:nmediately. 

This S~ecification delineates ·the time lilllit.s for placing tbe unit in a safe MODE Br other specified condition when oper-ation car.not be ma1n~ained within the limits f.or $afe operation as O€f~ned by the LCD and its ACTIONS, P,a~nea entry into LCO 3.0.3 shou~d be avoided~ r.c it is ·not practicable to avoid plaAned entry into LCO 3.C.3, plant risk shoLlld ba assesses and managed in accordance with 10 CtR 50.65 (a)(4), and the ph-:,ned entry into !..CO 3.0.3 .sho.:1 d have less effect on p:l ant safety thar'r other 
~racticable alternatives. 

Upo~ entering LCD 3,0.3, 1 ~our is allow~d to prepare for an orderly shutdown before initiating a ~hange in-ur.it ape~atio~. This ineludes t1me to permft the operator to cootdinate the red'..ic-tiGn in electrical .generatton with the 1 oad d1 spetcher to ensure the ~ta"bil ity and .av.ail ability of the e1ectrical grid. 7 he time limits spe~ified to enter lower ~ODES of operation permit the shutdown to proceed in a cantro~l~d ~nd or~erly-ma~ner that is well w1th1n the 
s!Jecified maximum too1down rate and within the c:apabilities of the unit; a~.sum1ng that only the minjm4m re~uired eqtJfpment is OPERABLE. This reduces thermal stresses on components of trle. ~eactor' Cool ant System ar.o tt'le _ potenfi a1 for a plant upset :hat could chaT1enge safety systems under tondit1ons tD which this Specification aoplies: The u;e and inter-pretatfon. of sp-eciffetl times to compli=te the actions of LCO J.Q,3 are consistent with the discussion of .Se-ction 1.3, ComRleticn Ti~~s: 
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LC0 Applicability 
B 3.0 

A unit shutdown rijq~ired 1n accordance with LCO 3.0.3 may be 
terminated anq LCO 3.0.3'exited if any of the following 
oc::turs: 

a. The LC0 is now met. 

b. The l.,CO is no longer applicable. 

c. . A Condi ti on exi· sts for which. the Required Actions have 
now been performed. 

d. Affi0NS exist that do not have expired Compl eti_on 
Times. These Completion Times are applicable from the 
point in time that the Conditiort is initially entered 
a~d not from the time LC0 B.0.3 is exited. 

The time limits of Specification 3.0.3 allow 37 hours for 
the unit to be in MOOE 4 when a shutdown is required durjng 
MODE 1 operati.on. If the unit 1s in a lower MODE of 
operation when a shutdown is required, the time limit for 
entering the next lower MODE applies. If a 1ower MODE is 
entered in less time than allowed, however, the total 
allowable time to enter MODE 4~ or other applicable MODE, is 
not redu.ced. For example, if MODE 2 is entered in 2: hours, 
then the tim~ allowed for entering MODE 3 is the next 
11 hours, because, the total t.ime for enteri,n·g MODE 3 is not 
reduced from the allowable limit -0f 13 hours. Therefore, if 
re.medial measures are completed that would permit a ret_urn 
to MODE 1, a penalty is not incurred by having to enter a 
lower MOOE of op£ration in less than the total time allowed. 

In MOUES 1, 2, and 3, LC0 3.0.3 prQvides actions for 
.Conditions not covered in other Specifications. The 
requirements of LCO 3.0.3-do not apply in MODES 4 .and 5 
because the unit is already in the most restrictive 
Conditibn required by LC0 3.0.3. Th~ requirements of 
LC0 3.Q.3 do not app1y in oth~r specified con·ditions of the 
AppJicability (unless in MOOE 1, 2, or 3) because the 
ACTIONS of individua1 Specifications sufficiently define the 
rem~dial measures to be taken. 

Exceptions to LCO 3.,0.3 are provided in insta·nces where 
requiring a unit shutdown, in accordance with LCO 3.0.3, 
would not provide.appropriate remedia1 measures for 'the 
associated condition of the unit. Ah example of this 1s in 
LC0 3.1.7, "Spent Fuel Storage Pool Water Level." LC0 3.7'.7" 
has an Applicability of ~During. movement of fuel assemblies 
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in the spent fuel storage pool.n Therefore. this LCO can be 
applicable in any or all MODES.· If the LCO and the Required 
Actions of LCO 3.7.7 are not met while in MODE 1, 2, qr 3t 
there is no safety benefit to 'be gained-by plating the unit 
tn a shutdown condition. The Required Action of LCO 3.7.7 
of "Suspend ,oovement of fuel assemblies in the spent fuel 
storage pool" is the appropriate Required Action to complete 
in lieu of the actions of LCO 3.0 .• 3. These ~xtep~ions are 
~ddressed in the individual Specifications. 

LCO 3.0.4 establishes limitations on changes in MODES or 
other specified conditions in the Applicability when an LCO 
is not met. It allws placing the unit in a MODE or other 
specified condition stated in t~at Applicability (e.g., the 
Applicability desired to be entered) when unit conditions 
are such that the r~q~irements of the LC~ would not be met, 
in accordance with either LCO 3.0.4.a, LCO 3.0.4,b, or LCO 
3.0.4.c. 
LCO 3.0.4.a allows entry into a MOOE or other specified 
condition in the Applicability with the LCO not met when the 
associated ACTIONS t.o be entered following entry into the 
MODE or other specified condition in the Applicability will 
permit continued ope~ation Within the MODE or other 
specified condition for an unlimited period of time. 
Compliance with AITTONS that permit continued oper~tion of 
the unit for an unlimited period of time in a MOOE or other 
specified condition provides an acceptable level of safetY. 
for conti.nued operation. This is without regard to the 
status of the unit before or after the MoDE change~ 
Therefore, in such cases~ entry into a MODE or other 
specified condition in the App 1 i ca,bi 1 i ty may be made and the 
Required Actiong followed after entry into the 
Applicability. 
For example, LCO 3.0.4.a may be used when the Required 
Action to be entered states tbat an inoperable instrument· 
channel· must be placed in the trip condition within the 
Completion Time. Transition into a. MOOE or other specified 
condition in the Applicabili~y may be made in accordance 
wi~h LCO 3.0~4.and ~he_cha,nnel is su~sequentlf p~·aced in the 
tripped condition within th~ Completion Time, which begins 
when the Applicability i·s entered. If the instrument 
channel cannot be placed in the trippea condition and the 
subsequent default ACTION ("Required Action ahd associated 
Completion Time not met'') allows the OPERABLE train to be 
placed in operation, use. of LCQ 3.0.4.a i.s acceptable 
because the subsequent ACTIONS to be entered follawing entry 
into the MOOE inclu~e ACTIONS (place the OPERABLE train in 
operation) that permit safe plant operation for an unlimited 
period of time in the M9DE or other specified conditton to 
be.-en:tered. 
LCG 3.0.4.b a1lows entry into a MODE or other specified 
condition ;J, the Appl'icabflity with the LCO not met after 
performance of a'risk assessment addressing inqperable 
systems and co111ponerrts, consideration of the results; 
determination of the acceptability of entering the MQD6 br 
~~her specified condition i" the Applicability, and 
estab1ishment of risk manijgemeryt actions, if appropriat~. 
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The risk assessment may use quantitative 1 qua1itative, OJ' 
blended approaches, and the risk assessment will be 
.conducted using the pl ant pr-0gram, procedures, and criteria 
in place to implement 10 CFR 50,6S(a)(4), which requires 
that risk impacts of maintenahce activities be assessed a:nd 
managed. The risk assessment, for the purposes of LCO 
3.0.4.b, must take into account al1 inoperable Technical 
SpecificatiQn eq~ipment regardless of whether the equipment 
is included in the normal 10 CFR S0.65(a){4) risk 
assessment scope. The ri.sk assessments wil1 be cond~cted 
using the procedures and guidance endorsed by Regulatory 
Guide 1.182, "Assessing and Managing Risk Before 
M'aintenance Activities at Nuclear Power Plants.,, 
Regulatory Guide 1.182 endorses the guidance in Section 11 
of NUMARC 93-01, "Industry Gt:li deli ne for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants. 11 

These documents address general guidance for conduct of the 
risk assessmen:t, quantitative and qualitative guidelines 
fo·r es·tablishing risk management actions, and e~ample risk 
management actions. These include actions to plan and 
conduct other activities in a manner that controls overall 
risk, i.ncreased risk awareness by shift and manag~ent 
personnel, actions to reduce th~ duration of the condition, 
actions to minimize the magnitude of risk increases 
(estab~ishment of backup success paths or compensatory 
measures), and determination that the proposed MODE change 
is acc~ptable. CQnsideration shou~d also be g;.ven to the 
probab1 li ty of comp l et1ng restorat, on such that the 
requirements of the LCO would be met prior to the 
expiration of ACTIONS Completion Times that would require 
exiting the Applicability. 

LCO 3.0.4.b may be used with single~ or multiple systems and 
components unavailable. NUMARC 93-01 provides guidance 
relative to cpnside:ration of simultaneous ,unavailabili.ty of 
multiple systems and cqmponents. 

The results of the risk assessment shall be considered in 
determining the acceptability of entering the MODE or other 
specified condition in the A~pli.cability, and any . 
corresponding risk management actions. The LCO 3.0.4,·b risk 
assessments do not have to be documented. · 

The Technical Specifications allow contin~ed operation with 
equipment unavailable in MODE 1 for the duration of the 
Completion Time~ Since this is allowable, and S·inc;:e in 
general the risk impact in ~hat particular MODE bounds the 
risk of transitioning into and through the applicable MODES 
or other specified co~ditions in the Applicability of the 
LCOf the use of the LCO 3.0.4,b allowance should be 
generally acceptable, as long as the risk is assessed and 
managed as stated above. However, there is a small subset 
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of systems and components that have been determined to be more important to risk and use of the LCO 3.0.4.b allowance 
is prohibited. The LCOs governing these system and 
components contain Notes prohibiting the u~e of LCO 3.0.4.b 
by stating that u;::o 3.0,4.b is not applicable. 

LCO 3.0.4.c allows entry into a MODE or other specified 
condition in the Applicability with the LCO not met based on 
a Note in the Specification which states LCO 3 .·O. 4. c is 
applicable. These specific a1lowanc~s permit entry into 
MODES or other specified conditions in th,e Applicability 
when the assoc:i ated AffiONS to be entered do not provide for 
continued operation for an unlimited period of time and a 
risk assessment has not been performed. This allowance may 
app1y to all the ACTIONS or to a specific Required Action of 
q Specificat1an. The risk assessments performed to justify 
the use of LCO 3~0.4.b usually only consider systems and 
comp<:>nents. Fo~ this_reason 1 LCO 3.0:4,c is typically 
applied to Spec1f1cat1ons which describe values and 

-{continued) 
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parameters (e.g., Reactor Coolant System specific activity), 
and m~y be applied tQ other Specific&tions b~sed un NRC 
plant~specific approval. 

The provisions of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoriRg systems or components to OPERABLE 
status before entering an as~ociated MODE or other specified 
condition in the Applicability. 

The provisions of LCD 3.0.4.shall not prevent changes in 
MODES or other specifi~d conditions in the Applicability 
that are required to comply with ACTION$. In ~ddition, the 
provisions of LCO 3.0.4 shall not prevent cha"nges in MODES 
or other specified conditions in the Applicability·that 
result from any- unit shutdown. In this ·context, a unit 
shutdown is defined as a change in MODE or other specified 
conditian in the Applicability associated with transitioning 
from MODE 1 to MODE 2, MODE 2 to MODE 3, and MODE 3 to 
MODE 4. 

Upon entry into a MODE or other ipecified condition in the 
ApplicabilHy with the LCO not met, LGQ 3.0.1 and LCO 3.0.2 
requite entry into the applicable Con~itions and Retjuired 
Actions until the Condition is resolved, until the LCO is 
met, or until the unit is not wi tni n the Api;, 1 i cabil ity of 
the Technical $pecification. 

Surveillances do not hav~ to be performed cm the assoei-ated 
inoperable equipment (qr on variables outside the specified 
limits), as permitted by SR 3.0.1. Therefore, utilizing 
LCO 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for any 
Surveillances that have not been ~erformed on inoperable 
equi µment. However, SRs must be met to ensure OPERABILITY 
prior to declaring the associated equipment OPERABLE (or 
variab1e within limits) and restori_ng compliance with the 
affected· LCD. 

LCO 3,0.5 establishes the allowahce·for restQring equipment 
to servfce unde-r administrative col'ltrols whe,n it has been 
removed from s~rvfce or decl~red inoperable to comply with 
ACTIONS, The sole purpose of this Specification is to 
provide an exceptiQh to. LCO 3.0.2 (e.g., to not comply with 
the appl icab1 e Required Acti on(s)) tG a 11 ow the pedormance 
of SRs to demonstrate: 

a. .The OPE RABI L1TY of the equi pmen:t being returned to 
service; or 

b. The OPERABILITY of other equipment. 
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The administrative controls ensure th~ time the equi,pment is 
retorned to service in conflict with the requirements of the 
ACTIONS is limited to the time absolutely necessary to 
perform the allowed SRs. This Specification does not 
provide time to perform any other preventive or corrective 
maintenance. LCO 3.0.5 should not be used in lieu of other 
practi~ab1e alternatives that comply with Required Actions 
and that do not require changing the MOOE or other specified 
conditions in the Applicability in or-der to demonstrate 
equipment is OP~RABLE. LCO 3.0.5 is not intended to be used 
repeatedly. 

An example of demonstrating equipment is OPERABLE with the 
Required Actions not met would be returning? 'Control Rod 
Drive (CRD) Hydraulic Control Unit (HCU) te service in order 
to perform testing to demonstrate 'that the CRD is now 
OPERABLE following HCU maint~nance. 

Examples of demonstrating equipment OPERABILITY include 
instances in which it is necessary to take an inoperable 
channel or trip system out of a trip~ed condition that was 
directed by a Required Ac:ti ort, if there is no Required 
Action Note for this purpose. An example of verifying 
OPERABI~ITY of equipment removed from service is taking a 
tri,pped channel out of the tripped condition to permtt the 
logic to function and indi~ate the appropriate response 
during performance of required testing on the i nG>pe,rab 1 e 
channel. 

Examples of demonstrating ~he OPERABILITY of other equipment 
are taking an inoperable channe1 or t-rip system out of the 
tripped condition l) to prevent the trip function from 
occurring during the performance, of an SR on another channel 
in the other trip system, or 2) to permit the, logic to 
function and indicate the appropriate response during the 
performan_ce of an SR o_n another chan!'le1 in the same :iri p 
~ystem. 

The administrative controls in LCQ 3.©.5 apply in al1 c~ses 
to systems or components in Chapter 3 of the Technical , 
Spedficati bns, as long as the testing c:ou 1 d not be , 
conducted w~ile complying with the Required Actions. This 
includes the realignment or repositioning ,of redundant or 
a1ternat~ equipment or trains previously manipulated to 
comply with ACTIONS, as well as equipment removed from 
service or cfec1ared inoperable to comply with ACTIONS, 
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LCO 3.0.6 establishes an exception to LCO 3.0.2 for support 
systems that have an LCO specified in the Technical 
Specifications (TS). This exception is provided because 
LCO 3.0.2 would require that the Conditions and Required 
Actions of the associated inoperable supported system LCO be 
entered solely due to the inoperability of the support 
system. This exception is justified because the actions 
that are required to ensure the plant is maintained in a 
safe condition are specified in the support systems' LCO's 
Required Actions. These Required Actions may include 
entering the supported system's Conditiorts and Required 
Actions or may specify other Required Actions. 

When a support system is inoperable and there is an LCO 
specified for it in the TS, the supported system(s) are 
required to be declared inoperable if determined to be 
inoperable as a result of the support system inoperability. 
However, it is not necessary to enter into the supported 
systems' Conditions and Required Actions unless directed to 
do so by the support system's Required Actions. The 
potential confusion and inconsistency of requirements 
related to the entry into multiple support and supported 

(continued) 
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systems' LCOs' Conditions ·and Required Actions are 
eliminated by providing all the actions that are necessary 
to ensure the plant ts maintained 1n a safe condition in the 
support system's Required Actfons. 

Howev~r, there are instances where a support system's 
Required Action may either direct a supported systeJD to be 
declared inoperable or direct entry into Conditions and 
Required Actions for the supported system. This may occur 
innnediately or after some specified delay to perform some 
other Required Action. Regardless of Whether it is 
immediate or after some delay, when a support system's 
Required Action directs a supported system to be declared 
inoperable or directs entry into Conditions and J:lequired 
Actions for a supported system, the applicable Conditions 
and Required Actions shall be entered in accordance with 
LCO 3.0.2. 

Specification 5.5.11, nsafety Function Determination Program 
(SFDP)," ensures loss of safety function is detected and 
appropriate actions are taken. Upon entry into LCO 3.0.6, 
an evaluation shall be made to determine if loss of safety 
function exists. Additionally, other limitat'i,ons., remedial 
actions, or compensatory attions may be identifi_ed as a 
result of the support system inoperabil1ty and corresponding 
exception to entering supported system Conditions and 
Required· Actions. The SFDP implements the requirements of 
LCO 3.0.6. 

Cross division checks to identify a loss of safety function 
for those support syst8'1S that support safety systems are 
required. The cross division check verifies that the 
supported systems of the redundant OPERABLE support system 
are OPERABLE, thereby.ensuring safety function is retained. 
If this evaluation deten11H1es that a loss of safety functfon 
exists, the appropriate Conditions and Required Actions of· 
the LCO in which the loss of safety function exists ar.e. 
required to be entered. 

There are certain special tests and operations required to 
be performed at -various ti.lll8.S over th.a 1 ife of the unit. 
These special tests and operations are necessary to 
demonstrate select unit perfor111ance characteristics, to 
perfo.na special maintenance activities, and to perform 

{contt,nue,,g) 

B 3.0-.8 Revision No. o 

I 
-- - - ... -- -- - ·-- - - - .I 

I 

I 
I 
I. 



BASES 

LCO 3. 0. 7 
(continued) 

PBAPS UNIT 2 

LCD Applicability 
B 3.0 

sp.ecial evolutions. Special Operations LCOs in Section 3.10 
all ow specified. TS re.qu1rements to b-e changed to permit 
performances of these special tests and operations, Wh1ch 
otherwise could not be performed if required to comply with 
the requ,rements of thes~ TS. Unless otherwise specified, 
all the other TS requirements remain uncha~ged. This will 
ensure all appropriate requirements of the MODE or other 
specified condition not directly associated with or required 
to be ehanged to perform the special test or operation will 
remain in effect. 

The Applicabi1ity of a Special Operations LCO represents a 
condition not necessarily in compliance with the normal 
requirements of the TS. Compliance with Special Operations 
LCOs ·is optional_. A special operation may be performed 
either under the provisions of the appropriate Special 
Operations LCO or under the other applicable TS 
requirements. If it is desired to perform the special 
operation under the provisions of the Special Operations 
LCO, the requirements of the Special Operations LCO sha11 
be foll6wed. When a Special Operations LCD requires 
am>ther ~CO to be met. only the requirements of the lCO 
statement are requir~d to be met regardless of that LCQ's 
Applicability (i.e., should the requirements o,f this other 
LCO not be met, the ACTIONS of the Special ·Operations lCO 
app1y, not the ACTIONS of the other ~CO.). However. there 
are instances where the Special Operations LC0 1 s ACT!ONS 
maj direct the other LCO's ACTIONS be met. The 
Surve~llances of the other LCO are not required to be met, 
unless specified in the Sp~tial Operations LtO. If 
canditions exist such that tbe Applicability of any other 
LCO is met, all the othe-r LCQ's requirements (ACTIONS and 
SRs) are requir~d to be met concurrent with tne. 
re-quirements of the S.p1;cial Operations LCO. 

'LCO -3.0.8 estaol1shes conditions under whic:_h systems are 
considered to remain capabl~ of performin~ their intended 
safety.function· when associ at~d s·nubbe!"s a re not· capable of 
providing their associated support function(s). This LCO 
states that the supported system 1s not considered to be 
i hoperabl e solely due to one or more snubber:s not capable or 
pe_rfonning their associated suppo,rt function(s). lCO 3.0.8 
may also be applied to exclt,1de penetratjon flow paths with 
nonfunctional s,nubbers from LCD 3.5.4 RPV Wlf: Drain Time 
Calculation. 

This is appropriate because a limited length of time-is 
,dlowed for maintenance, testtng, or r..epair of one or more 
snubbers not capable of performing their as9ociated support 
funct1on(s) and appropriate compensatory measures pre 
specHi ed in the snllb.ber r~qui rements, which i'l re 1 oGated 
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outside of the Technical Specificatiohs (TS) under licen~ee 
contro1. The snubber ~equirements do not meet the criteria 
in IO CFR 50.36Cc)(2)Cii}, and, as such, are appropriate for 
contr,ol by the licensee. 

If the allowed time expires and the snubber{s) are ~nable to 
perform the,r assQc1ated support functionls), the affe,ted 
supported system's and DRAIN TIME LCO(s) mu.st be dec1ared 
not met and the Conditions and Required Actions entered in 
accorda11te with LCD 3.0.2. -

The optional allowance of TS 3.0.8 to not declare the 
supported (sub)system(s) LCO(s) not met for inoperable 
Slil1bbers may be used at PBAPS for snubbers that have a 
seismic-only f~nction in addition to other required loading 
functions such as a hydro-dynamic function during the 
applicable operating condition. Prior to using LCO 3~0.8, it 
must be confirmed that the reouirements 4f TRM 3.16 SijLJBBERS 
a re me-t. 

LCO 3.0.8.a applies when one or more snubbers are not capable 
of providin~ their ~ssociated support function(s) to a single 
train •Or subsystem 0-f a multiple train or subsystem supported 
system or to~ single train or subsystem supported syst€m. 
LCO 3.0.8.a allows 72 hours to restore the snubber(s) before 
declaring the supported system inoperable or calculating the 
assocjated DRAIN TIMf. The 72 hour Completion Time is _ 
reasonable based on the lo\11 probability of a seismic event 
concurrent wtth an event that-would requira operation of the 
supported system 6Ccurring while the snubber{s) are not 
capab1e of performing their associated support function and 
_due to the avijilability of the redundant train of the 
supported system. 

lCO 3,0,8.b applies when o~e or ~ore snubbers are n6t capable 
of providing their associat1=d support function(s) to more 
than or;ie train or subsys,t1=m'of a multiple train,or sub;systern 
suppqrted system. LCO 3.0.8.b allows r2 hours to restore the 
snuboer(s) before dec1ar-1ng the su'J:>ported system 1nuperabl€ 
or caleu1atin@ the associated DRAIN T1ME. The 12 hour
Completion Tim~ is reason~b1e based on the low probability of 
a seismi( event concurrent with an e~ent that would requ1re 
operation of the supported system occurring while the 
snubber(s) 1s (are) not capable of·pe~forming their 
~ssociated support fun~tian(s). -
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Reference iR.M 3. la SN,U88ERS eases for requi r.ements and 
commitments for maintaining minimum suDporting equipment 
not associated with the ·, nopetable snubber ( s) when 
entering LCO 3.0,8 .. a or LCD 3.0.8.b. 

Wheh applying LCO J.0.8.a ar lCO 3.0.8.b one of the 
following two means of heat removal must ·ba a-vailable 1) at 
1east one high pr-essure makeup· path (i .s., using higti 
pres.sure coo1a-nt injection rnPCI) or reactoT core isolation 
cooling (RCIC)) and heat removal capability (i.e., 
suppression poo1 cool1ng), 1nc1ud1ng a minimum set of 
supportfog equ1pment required for success, not associated 
with the inoperable snubber(s). or 2) at least one Tow 
pressure makeup path (i.e., low pressure cool.ant inje,ction 
( LPCO or cor-e spray (CS.)) and heat removal ca-pabil ity 
{i.e .• suppression pool· coo1 i ng or shutdown cooling), 
including a minimum set of supporting equipment, not 
associated with the inoperable snubber(s). 

LCD 3.0.8 requires that risk be assessed and managed. 
Indust1ry and NRC guidance on th.e implementation of 10 CFR 
50.65(a)(4) (the Maintenance. Rule) does not address seismic 
risk .. Ho-wever, use, Qf LCD 3.0.8 should be cons1dered With 
re§_poct to other plant rrrait1tMat1ce aGtivities, and 
ih-tegr·ated 1nto the existing Maintenance Rule process to the 
extent possible so that maintenance on any unaffected tra-rn 
or subsystem is proper1y control Te.d, and emerg:ent issues are 
properly addressed, The r1Sk assessment need not be 
q~antified, but may be a qoalitatfve awareness of the 
-vulnerability.of systems and components wh'en one_ or more 
snubbers are not able to perf6rm their assoc~ated support 
function. Reference JRM 3.16 Bases for risk management 
actions used to satisfy co[tlllii tmla'nts T0478l and T04782. 

LCD 3.0.8 does not apply to noh-~eism1c funct,ons of 
snubbers~ Prior to 4§1hg LCD 3.0.8.a for seismic sntlbbers 
that ~ay also have non-~~ismic fu~ctionsj 1t must be 
confirmed that at least one trui n of' each system that is 
supported by the inoperable snubber(sl would remain capable 
of performing the system's ~equired $afety or support 
fL:1nct1 ons for postlll ated d~si gn l {lads other than sei srni c 

·loads·, LCO ·3.0.8.b is not to be applied t(;l setsrnic: snubbers 
that also hvve non-seismic functions. 
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LCO 3.0.9 establishes conditions under which systems 
described in the Technical Specifications are considered to 
remain OPERABLE when required barriers are not capable of 
providing their related support function(s). 

Barriers are doors, walls, floor plugs, curbs, hatches, 
installed structures or components, or other devices, not 
explicitly described in Technical Specifications, that 
support the performance of the safety function of systems 
described in the Technical Specifications. This LCO states 
that the supported system is not cons1dered to be inoperable 
solely due to required barriers not capable of performing 
their related support function(s) under the described 
conditions. LCO 3.0.9 allows 30 days before declaring the 
supported system(s) inoperable and the LCO(s) associated 
with the supported system(s) not met. A maximum time is 
placed on each use of this allowance to ensure that as 
required barriers are found or are otherwise made 
unavailable, they are restored. However, the allowable 
duration may be less than the specified maximum time based 
on the risk assessment. 

If the allowed time expires and the barriers are unable to 
perform their related support function(s), the supported 
system's LCO(s) must be declared not met and the Conditions 
and Required Actions entered in accordance with LCO 3.0.2. 

This provision does not apply to barriers which support 
ventilation systems or to fire barriers. The Technical 
Spec1fications for ventilation systems provide specific 
Conditions for inoperable barriers. Fire barriers are 
addressed by other regulatory requirements and associated 
plant programs. This provision does not apply to barriers 
which are not required to support system OPERABILITY (see 
NRC Regulatory Issue Summary 2001-09, "Control of Hazard 
Barriers," dated April 2, 2001). 

The provisions of LCO 3.0.9 are justified because of the low 
risk associated with required barriers not being capable of 
performing their related support function. This provision 
is based on consideration of the following initiating event 
categories: 

• Loss of cool ant a cc 1 dents; 
• High energy line breaks; 
• Feedwater 1 itle breaks; 
• Internal flooding; 
• External flooding; 
• Turbine missile ejection; and 
• Tornado or high wind. 
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The ri~k impaGt of the barriers which cannot perfgrm the1r 
re1ated ~upport function(~) must be addressed pursuant to 
the risk assessment and management provision of the 
Mainte.n·ance Ru1e., 10 CFR 50.65(a)(4), af!d the as'Sociated 
impl~mentation guidgnce, Regulatory Guid.e 1.160, "Monitoring 
the Effectivenes~ of Maintenance at Nuclear Power Plants." 
Regulatory Guide 1.160 endorses the guidance in Sectfon 11 
of NWMARC S3-0l, "I~Gustry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclei;!.r Power Plants." This 
guidance provides for the consideration of dynamic p1ant 
confi guratHrn 1 ss[Jes, emergent conditions, and other oSapects 
pertinent to p1ant operation with the barriers unable to 
p·erform thejr related wpport function(sl. These 
consi derat-i ons may result in risk manageme.nt and othet 
oompe.nsatory acti ems be.i ng r€qU1 red during the period that 
barriers are unable to perform their related support 
function(s). 

LCD 3.0.9 may be applie~d to o:ne or. more trains or subsystems 
of a ·s.ystem supported by· barriers that cannot provide the tr 
related support function(s), provided that risk is assessed 
and managed (fncluding consideration of the effects on Large 
Early Release and fro~ external event~). ff applied 
concurrently to more thaD one train or subsystem of a 

· multiple train or subsystem supp-.orted system, the barrier~ 
supporting each af these trains ot subsystems must provide 
their related support functian(s) for different categor,es 
of 1nit1ating events. For example, LCO j,0.9 may be applied 
for up to 30 <lays for more, than one t,rain of a mul ti'pl e 
train supported system if the ·affected barrier for one train 
prote,ets against internal flooding and the affected barrier 
for the other train protects agai~st tornado missiles. In' 
this axarnple, :t.he aff€cted 1:/a.rrier may be the same physical 
barrier but serve differ~nt protection functtons for each 
tr'aih i 

The HPCI (High Pressure C-00Ja~t Injection) and RCIC 
(Reactor Core Isolation Cooling) systems are single train 
systems for injecting makeup water intQ th~ reactor during 
an accident or transient event. The HPCI system provides 
backup in ca,e of a RCIC sy~tem failure. The ADS 
(Automatic Depressurization System} and low pressure ECCS 
cool ant injection provi,de ttie core cooling fun~ti on i 11 the 
event of failure of the HPP. system auri ng an a.cci dent. 

c continued} 
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Thus, for the purposes of LCO 3.0.9, the HPCI system, the 
RCIC system, and the ADS are considered independent 
subsystems of a single system and LCO 3.0.9 can be used on 
these single train systems in a manner similar to multiple 
train or subsystem systems. 

If during the time that LCO 3.0.9 is being used, the 
required OPERABLE train or subsystem becomes 1noperable, it 
must be restored to OPERABLE status within 24 hours. 
Otherwise, the train(s) or subsystem(s) supported by 
barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated 
LCOs declared not met. This 24 hour period provides time to 
respond to emergent conditions that would otherwise likely 
lead to entry into LCO 3.0.3 and a rapid plant shutdown, 
which is not justified given the low probability of an 
initiating event which would require the barrier(s) not 
capable of performing their related support function(s). 
During this 24 hour period, the plant risk associated with 
the existing conditions is assessed and managed in 
accordance with 10 CFR 50.65(a)(4). 

B 3.0-9e Revision No.156 
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· SRs SR 3.0.1 through SR 3.0.4 establish the general requi,rements 
applicable to all Specifications in Sections 3 .l th·rough 
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SR 3.0.1 
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3.10 and apply at all times, unless otherwise stated. SR j, 

3.0.2 and SR 3.0.3 apply in Chapter Sonly when invoked by a 
Chapter 5 Specification. 

SR 3.0,1 establishes the requirement that SRs must be met 
during the MODES or other specified conditions in the 
AppJicability for which the requirements of the LCO apply, 
unless otherwise specified j_n the individua1 sRs. This 
Specification is to ensure that Surveillances are performed 
to v,erify the OPERABILITY of systems and components, and 
that variables are within specified limits. Failure to meet 
a Surveillance within the specified Frequency, tn ~ccordance 
with SR 3.0.2, constitutes a failure to meet an LCO. 

Systerm~ and compo_rtents are .assumed to be OPERABLE when the 
associated SRS have been met. Nothing in this 
Specification, however, is to pe. construed as implying that 
~ystems or components are OPERABLE when: 

a. The systems qr comPQn·ents are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to 
be not met oetween requi:ed Surveillance performances. 

Surveillances do not h·ave to be perfo,rmed when the unit is 
in a MODE or other specified condition for which the 

-· requirements· of the associated LC:O are not appli'cable, 
unless otherwise -specified~ The SRs associated with a 
Specia.l Operations l.CO- are only applicab1e when the Special 
Operations LCO is u.sed as an allowable exce.ptiol'l to the 
requirements of a Specification. 

Surveillances, including Surveillanees invoked by ·Required 
A~tiQns~ do not have to be pe~formed on inoperable equipment 
because the AffiONS define the remedial measures that apply, 
Surv·ei1iances-have to b'e met al"ld perfQrmed in accordance -
with SR 3. O. 2, prfo.r to retu rn:i ng equi pmertt to OPERABLE 
status. 

Cconti nued) 

Revision No, 140 

- -~---- -------- --- -~ -·--- ----- - ----~ ---------



BASES 

SR -3.0.l 
(continued) 

SR 3.0.2 

PBAPS UNIT 2 

SR Applicability 
B 3.0 

Upon complet·ion of 111aintenance, appropriate post maintenance 
testing is required to declare eqUipolent OPERABLE. This 
1 nc 1 udes ensuring app 1 i cab 1 e Survei 11 ances are not failed 
and their most rec~nt performance is in accordance with 
SR 3.0.2. Post maintenance testing may not be possible in 
the current f'.tODE or- other speci f1 ed conditions in the 
Applicability due to the necessary unit parameters not 
havtng been established. In these situations, the equipment 
may be considered OPERABLE provided testing has been 
satisfactorily c9mpleted to the extent possible and the 
equipment is -not otherwise believed to be incapable of 
perfoming its function. This will allow operation to 
proceed to a MODE or other specified condition w:here other 
necessary post ~intenance tests can be completed. 

Some examples of this process are: 

a. Control Rod Drive maintenance during refueling trrat 
requires scram testing at> 800 psi. Howeve.r, if 
other appropriate testing is satisfactorily completed 
a,rid the scram ti11e testing of SR 3.1.4.3 is satisfied, 
the control rod can be considered OPERABLE. This 
allows startup to proceed to reach 800 psi to perform 
other necessary t~st i ng ._ 

b. High press1.1re coolant injection (HPCI) ma.intenance 
during shutdown that requires system fUtlctiona1 tests 
at a specified pre$sure: Provided other appropriate 
testing is satisfactorily completed, startup tan 
proceed with HPCI considered OPERABLE. This al1ows 
operation to reach the specif;-ed pressu-re. to complete 
t_he necessary post ma i1ntenanc-e testing. 

SR 3.0.2 establishes the requirements for meeting the 
s-pecified Frequency for Surveillances 3:nd any Required 
Action with a Completion Time that requires the periodic 
performance of the Required Action on a aonce per ••• a 

interval. 

SR 3.0.2 permits a 25% extension of the interval specified 
in the Frequency. This extension facilitates Surveillance 
scheduling and con~iders plant operating condition~ that may 
not be suitable for ~onducting the Surveillance (e.g., 
transient conditions or other ongoing Surveillance or 
maintenance aetivities). 

* Ccontjnuedl 
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The 25% extension does not signific~ntly degrade the 
reliability that results from performing the Surveillance at 
its specified Frequency. This is based on the recognition 
that the most propable result of any particular Surveillance 

- being performed is the verificatibn of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for 
which the 25% extension of the interval spe~ified in the 
Frequency does not apply, These e~ceptions are stated in 
the individual Specifications. The requirements of 
regulations take precedence over the TS. Therefore, when a 
test interval is specified in the regulations, the test 
interval cannot be extended by the TS, and the SR include a 
Note in the Frequency stating; "SR 3.0~2 is not applicable,." 
An example of an exception when the test int~rval is not 
specified in the regulations is the Note in the Primary 
Containment Leakage Rate Testing Pcl"ogram, "SR 3.0.2 is not 
applicable." This exception is provided because the program 
already includes extension of test intervals. 

As· stated in SR 3.0.2, the 25% extension also does not apply 
to the i hi ti al pOrti on of a pe_riodi c Comp 1 eti on Ti me that 
requires performance. on a "once per ... " basis:, The 25% 
exteRsion applies to each ~rformance afte~ the initial 
performance. The initial performance of the Requir~9 
Action, whether it i~ a particular- Survei.11ance or some 
other remedial action, is considered a single action with a 
single Complet'ion Time. One reason for not allowing the-25% 
extension to this ·Completion Time is tl:1at such an ·action 
usually verifies that no lo5s of function has. occurred by 
checking the status of redundant or diverse components or 
accomplishes the function of the inoperable equipment in an 
a1ternative manner. 

The provision~ of SR 3.0.~ are not intended to be used 
repeatedly to·extend Syrveillance intervals (other than 
those consistent with, refueling intervals) or periodic 
Completion Time int~rva1s beyond those specified. 

SR 3.0.3 establishes the flexibility-to defer dec1aring 
affected equipment inoperable or an affected variable . 
outside the specified 1inlits when a Surveillanc~ has not 
been performed within the specified Frequency, A delay 
period of up to 24 hours or up to the limit of the specified 

(continued) 
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Frequency, whichever is greater, applies f~om the point in 
time that it is discovered that the Survefllance has not 
been performed in accordance with SR 3.0.2, and not at the 
time that the specified Frequency was not met. 

This delay period proviaes adequate time to perform I 
Surveillances that have been missed. This· delay period 
permits the performance of a Surveiilance before comp7ying I 
with Required Actions or other remedial measures that might 
preclude performance of the Surveillance. [ 

The basis for this delay period includes consideration of 
unit conditions, adequate planning, availability of 
personnel, the time required to perform the Surveillance, 
the safety significance of the delay in completing the · 
required Surveillance, and the re.cognition that the most 
probq.ble result of any partiet,Jlar Survefllance being 
performed is the veri fi catfon of conformance with the 
requirements. 

When a Surveillance with a Frequency based, not on time 
intervals, but upon specified unit conditions, operating 
situations, or requirements of regulations (e •. g., irrior to 
entering MODE 1 after each fuel loading, or in accordance 
with 10 CPR 50, Appendix J, as modified by approved 
exemptions, etc.) is discovered to not have been performed 
when specified, SR 3.0.3 allows for the ful1 de.lay period of 
up to the specified Frequency to perform the SurveillaAce. 
However, since there is not a time interval specified, the 
missed Surveillance should be performed at the first 
reasonab 1 e opportul'l'i. ty. 

SR 3.0.3 provides a time limit for, and allowances for the 
performaoce of, Surveil1ances that become· applicable as a 
consequence of MOOE changes imposed hy Required Actions. 

SR 3.0.l is only applicable if there is a reasonable 
expectation the associated equipment ;s OPERABLE or that 
variables are within limits 1 and it is expected that. th.e 
Surveillance will be·met when performed. Many factors ~hou1d 
be considered, such as the period of time since the 
S'urveillance was last performed, or whether the Surveillance, 
or a portion thereof, has ever been p_erformed; and any other 
indications, tests, or activities that might suppOrt the 
~xpectation t~at the Surveillance will be met.when performed. 
An ex~ple of the ~se.of SR 3.0.3 would be a ·relay contact 
that was not tested as required in accordance with a· 
particular SR, but previous successfui perform~nces of the SR 
·included the .relay c.ontacti the adjacent,. physically 
connected relay contacts were tested during the SR· 
performance; the subject relay contact has been tested by 
another SR; or historical o~eration of the subject relay 
contact has been successful. It is not sufficient to infer 
the behavior of the associated equipment from the perf~rmance 
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of similar equipment. The rigor of determining whether there 
is a reasonable expectation a Surveillance will be met when 
performed should increase based on the length of time since 
the last performance of the Surveillance. If the 
Surveillance has been performed recently, a review of the 
Surveillance history and equipment performance may be 
sufficient to support a reasonable expectation that the 
Surveillance will be met when performed. For Surveillances 
that have not been performed for a long period or that have 
never been performed, a rigorous evaluation based on 
objective evidence should provide a high degree of confidence 
that the equipment is OPERABLE. The e.valuation should be 
documented in sufficient detail to allow a knowledgeable 
individual to understand the basis for the determination. 

Failure to comply with specified Frequencies for SRs is 
expected to be an infrequent occurrence. Use of the delay 
period established by SR 3.0.3 is a flexibility which is not 
intended to be used repeatedly to extend Surveillance 
intervals. While up to 24 hours or the limit of the 
specified Frequency is provided to perform the missed 
Surveillance, it is expected that the missed Surveillance 
will be performed at the first reasonable opportunity. The 
determination of the first reasonable opportunity should 
include consideration of the impact on plant risk (from 
delaying the Surveillance as well as any plant configuration 
changes required or shutting the plant down to perform the 
Surveillance) and impact on any analysis assumptions, in 
addition to unit conditions, planning, availability of 
personnel, and the time required to perform the Surveillance. 
This risk impact should be managed through 

(continued) 
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the program in place to implement 10 CFR 50.65(a)C4) and its 
implementation guidan~e. NRC Regulatory Guide 1.182, 
tAssessing and Managing Rfsk Before Maintenance Activities 
at Nuclear Power Plants.' This Regulatory Guide addresses 
consideration of temporary and aggregate risk impacts, 
determination of risk.management action thresholds, and risk 
management action up to and including plant shutdown. The 
missed Surveillance should be treated as an emergent 
condition as discussed in the Regulatory Guid~. The risk 
evaluation may us·e quantitative, qU,alitativ~, or blended 
methods. The degree of depth and rigor of the evaluation 
should be commensurate with the importance of the component. 
Mi s~ed S,urvei l l·ances for impoTtant components should be 
analyzed quantitatively. If the r~sults of the risk 
evaluation determine the risk increase is significant, this 
evaluation should be used to determine the safest course of 
action. All missed Surveillances will be placed in the 
licensee's Corrective Action Program. 

If a S.urvei 11 ance is not completed within the a 1 lowed delay 
period, then the eqHipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Completion Times of tl:ie Required Acti'ons for the applicable 
LCO Conditions begin immediately upon expiration of the 
delay peried. If a Sur-veillan.ce is failed within the delay 
period, then the equipment is inoperable, or the variable is 
ou'.tside the specified limits and the Completion Times of the 
Required Actions for the applicable LCQ Conditions b~gin 
immediately upon the failure of the. $L:1rveillarJ,ce. 

Completion of the Surveillance within the delay period 
allowed by this Specification, or with'in the Completion Time 
of the ACTIONS, _restores compliance with SR 3.0.1. 

SR 3.0.4 ~stablishes the requirement that all i3pp-1icable SRs 
must be: met before entry into a MQDE or other specified 
tondition in the Applicability. 

This Speti fi cation e_nsHres that system and component 
OPERABILITY requirements and variable 1imits a:re met before 
entry into MODES o.r other specifi.ed conditi ans in the 
Ap2licability for which these systems ~nd components e~sure 
safe operation of the unit. The provisions of this 
Specificc;tion shou1d not be interpreted as endorsing the 
failure to exercise the good practice of re,stori ng systems 
or components to OPERABLE. stat1,1s before entering an 
associated MOD£ or Gther specified condition in the 
Applicability. , 

A provision is included to q1Jow entry in'to a .MODt or other 
specified conditiqn in the Applicabillty when an lCO is not 
met due to Surveillance not being met in accordance with LCD 

. 3.0.4. 
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However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MODE change or 
other specified condition change. When a system, subsystem, 
division, component, device, or variable is inoperable or 
outside its specified limits, the associated SR(s) are not 
required to be performed, per SR 3.0.1, which states that 
surveillances do not have to be performed on inoperable 
equipment. When equipment is inoperable, SR 3.0.4 does not 
apply to the associated SR(s) since the r€quirement for the 
SR(s) to be performed is removed. Therefore, failing to 
perform the Surveillance(s) within the specified Frequency 
does not result in an SR 3.0.4 restriction to changing MODES 
or other specified conditions of the Applicability. 
However, since the LCO is not met in this instance, 
LCO 3.0.4 will govern any restrictions that may (or may not) 
apply to MODE or other specified condition changes. SR 
3.0.4 does not restrict changing MODES or other specified 
conditions of the Applicability when a Surveillance has not 
been performed within the specified Frequency, provided the 
requirement to declare the LCO not met has been delayed in 
accordance with SR 3.0.3. 

The pro visions of SR 3. 0. 4 shall not prevent entry into 
MODES or other specified conditions in the Applicability 
that are required to comply with ACTIONS. In addition, the 
provisions of SR 3.0.4 shall not prevent changes in MODES or 
other specified conditions in the Applicability that result 
from any unit shutdown. In this context, a unit shutdown is 
defined as a change in MODE or other specified condition in 
the Applicability associated with transitioning from MODE 1 
to MODE 2, MODE 2 to MODE 3, and MODE 3 to MODE 4. 

The precise requirements for performance of SRs are 
specified such that exceptions to SR 3.0.4 are not 
necessary. The specific time frames and conditions 
necessary for meeting the SRs are specified in the 
Frequency, in the Surveillance, or both. This allows 
performance of Surveillances when the prerequisite 
condition($) specified in a Surveillance procedure require 
entry into the MODE or other specified condition in the 
Applicability of the associated LCO prior to the performance 
or completion of a Surveillance. A Surveillance that could 
not be performed until after entering the LCO's 
Applicability, would have its Frequency specified such that 
it is not "due" until the specific conditions needed are 
met. Alternately, the Surveillance may be stated in the 
form of a Note, as not required (to be met or performed) 
until a particular event, condition, or time has been 
reached. Further discussion of the specific formats of SRs' 
annotation is found in Section 1.4, Frequency. 
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SAFITY ANAL YSE:S 

SOM requirements are specified to ensure: 

a. The reactor can be trade subcritical frOJR all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits; and 

c. The reactor will be maintained sufficien~ly 
subcritical to preclude inadvertent criticality in the 
shutdown condition. 

These requirements are satisfied by the control rods, as 
described in the UFSAR Section 1.5 (Ref. 1), which can 
compensate for the reactivity effects of the fuel and water 
temperature changes experienced during all operating 
conditions. 

The co·ntrol rod drop accident (CRDA) analysts (Refs. 2 
and 3) assumes the core is s~bcritical with the highest 
worth control rod withdrawn. Typically, the first c-0ntro1 
rod withdrawn has i veriy high reactivity worth and, should 
the core be critical during the withdrawal of the first 
control rod, the consequences of a CROA cQuld exceed the 
fuel damage limits for a CRDA (see Bases for LCO 3.1.6, "Rod 
Pattern Control").. Also, s~ is assumed as an i'niti.al 
condition for·the cQntrol rod removal error during refueli~g 
{Ref. 4) and fuel assembly·insertion error during refueling 
(Ref. 5) accidents. The analysis· of these reactivi.ty 
insertion events assumes the refueling interlocks are 
OPERABLE when the reactor is in the refue.1 1 ng mode of 
operation. These interlocks prevent the withdrawal of more 
than one contro.l rod from the core (lur1.ng re foe ling. . 
(Special considerat1on and requirements for mt,1ltiple control 
rod wi thdraW'a 1. du-ring refuel i ng are covered 1 n Special 
Operations LCO 3.10.6, ".Multiple Contr.ol Rod 
Withdrawal-Refueling.a) The analysis assumes this 
condition is acceptable since the core will be shut down 
with the h•ig.hest worth contro1 rod withdrawn, if adequate 
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SOM has been demonstrated. PreventiQn or mitigation of 
reactivity insertion events is necessary to 11git energy 
deposition· in the fuel to prevent significant fuel damage, 
which could r-esult in undue release of radioactivity. · 
Adequate SDH ensures inadvertent cr1ticalities and potential 
CRDAs involv1ng high worth control rods (namely the first 
control rod withdrawn) will not cause significant fuel 
damage. 

SOM satisfies Criterion 2 of the NRC Policy Statement~ 

The specified Sllfi l 1mit accounts for the uncertainty in the 
demonstration of SOM by testing. Separate SOM limits are 
provided for testing where the highest worth control rod is 
determined analytically or by measurement. This is due to 
the reduced uncertainty in the SOM test when the h'ighest 
worth control rod. is determined by measurement. When SOM is 
demonstrated by calculations not associated with a test 
(e.g., to confirm SOM cluri.ng·the fuel loading sequence}, 
additional margin is: included to account for uncertainties 
in the calculation. To ensure adequate SOM during the. 
design process, a design margin is intluded to account for 
unce.rtainties in the. design calculations (Ref. 6). 

In MODES I and 2, SDM wst be provided be<;:ause 
subcriticality with the highest worth control rod withdrawn 
is assumed in the CRDA analysis (Ref. 2). In MODES 3 and 4, 
SOM is required to ensure the reactor will be held 
subcritical with margin for a single withdrawn control rod. 
SDH is ,required in MOOE. 5 to prevent an open vessel, 
inadvertent criticality during the withdrawal of a single 
control rod from a core c~ll containing ·one or more fuel 
assemblies (Ref. 4) or a fuel assemb.ly insertion error-
{Ref. 5). 

With· SOM not within the limits of the LCO in MODE l or 2, 
SOM must be r-estored withtn 6 hours, Failure to meet the 
specified SOM .may be caused by a control rod that cannot be 
inserted. The allowed Completion Ttme of 6 hours_ is 
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acceptable, considering that the reactor can sti11 be shut 
down, asswning no failures of additional control rods to 
insert, and the low probability of an event occu\'-ring during 
this interval. 

If the SOM cannot be restQred, the plant must be brought to 
MODE 3 in 12 hours, to prevent the potential ft>r further 
reductions in available SDM.(e.g., additional st~ck control 
rods}. The allowed Complet1on Time of 12 hours 1s 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions -in an orderly manner and without 
challenging plant systems. 

Ll 
Wfth SDfi1 not within 1 imits in MODE 3, the operator must 
immediately initiate action to fully insert all insertable 
control rods. Action must continue until all insertable 
control rods are fu,lly inserted. This.act:fon results in the 
least reactive condition for the core. 

P,l, D.2, D.3, and 0~4 
~ith SOM not withtn limits tn MODE 4, the operator must 
immediately initiate actHm to fully fosert all insertable 
control rods. Action must continue until al1 insertable , 

,control rods are fully-inserted. This action results tn the 
least reatthe conditi'on for the core. Actibn must .also be 
initiated within l hour to provide means for control of 
potential radioactive releases. This includes ensuring 
secondary con~ainment is OPERA8LE; at least one Standby Gas 
Treatment (SGT) subsystem for Unit 2 is OPERABLE; and 
sec-0ndary contain1Jl8nt isolation capability (i.e., at least 
one secondary containment isolation valve and, associated 
instrumentation are OPERABLE, or other acceptable 
administt"ative controls to·assure isolation capability}, fo 
each associated seconqary containment penetration 
flow path not tsolated that is assumed to be isolated to 
mitigate radioa~tivity rel~ases~ This 11ay be performed. as 

{continued} 
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D. I. p. a,. o.3, and D.4- { continued) 

SOM 
B 3.1.l 

an administrative.check, by exam1fling logs or other 
information, to detennine if the components are out of 
service for maintenance or Qther reasons. It is not 
necessary to perfone• the surveillances needed to demonstrate 
the OPERABILITY of the components. If, however, any 
required COJIPonent is inope~able, then it must be restored 
to ·-OPERABLE status. In this case, SRs may need to be 
performed to ~store the component to OPERABLE status. 
Actions IQUst continue until all required components are 
OPERABLE. 

E,l, E,2, E,J, E,4, and E.5 
With SOM oot with.in l 1111its in MODE 5, the operator must 
illllll8diately suspend CORE ALTERATIONS that could reduce SOM,. 
e.g., insertion of fuel in the core or the withdrawal of 
control rods. Suspension of·these activities s~all not 
preclude completion of movement of a component to q safe 
cond'i'tion. Inse_rting -control rods or removing fuel from the 
core will reduce the tot a 1 reactivity and are the ref ore 
excluded from the suspended actions. 

Action Dlllst also be illlmediately initiated to fully insert an insertable control rods in core cells containing one. or 
more fuel assemblies. Action 111Ust continue until all 
insertable control rods in core cells containing one or more 
fuel assemblies have been f~lly inserted. Control rods in 
core cells containing no fuel assemblies do not affect the· 
reactivity of the core and therefore do not have to.be 
inserted. 

Action must also be initiated with,in 1 hour to provide means 
for control of potential radioactive releases. This 
includes ensuring secondary containment is OPERABLE;. at 
l_east one SGT subsystem for .Unit 2 is OPERABLE; and 
secondary containment isolation capability (i~e., at least 
one secondary containment isolat1on valve and associated 
instrumentation are OPERABLE, or other acceptable 
admini$trative controls to assure isolation capability}, in 
each associated secondary containment penetration fl ow path· 
nat isolated that is a~sumed to be isolated t<> mitigate 
radioactive releases. This may be performed as an 
administrative check, by .exam1n1ng logs or other 

<continµedl 
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E.1, E.2, E,3, E.4, and E.5 {continued! 

SDM 
B 3.1.1 

infonnatt~n., to determi~e if the components are Qut of 
s-ervi~e tor tnaintenance or other reasons. lt is not 
necessary to perform the SRs needed to demonstrate the 
OPERABILITY of the components. I£, however,· any required 
component J.s incpei:able, th_en it must J;,e res.tored to 
OPERABLE status. In this case, SR!! may need to be performed 
to r~store the component to OPERABLE status. Action must 
continue until all reguired components are OPERABLE. 

SR 3 .l. 1. 1 

Adequate SOM must be verified tG> ensure that the reacto.r c;an 
be :made subcritical £rom any initial operating condition. 
This can be accomplished .by a test, an evalu,ation, or a 
coltlbination of the two. Adequate SDM is d€$0nstrated befrlre 
or during the first startup arter fuel movement or shuffling 
within the r-e·aotor pressure vessel, or control rod 
~eplacement. Control tad replacement ~e£ers to the 
decoupling and rem.ova~ of a cpntrol rod from q core 
locaEion, and sub~~quent replacement with~ new central roct 
or a c·ontrol rod from another co~e location. Since core 
reactivity will vary during the oycle as a function of fuel 
depletion. and poison burnup, the begix:ming of cycle (BOC) 
test lllilst aJ.so account for changes in core reactiv-ity during 
the cycle. Therefore, to obtain the SDM, the initial 
measured value must be inc:::rea:sed by an adder, "R"', which i:s 
the dif;fe:r::ence between th~ calculated value 0.f maximum core 
reactivity during the operating cycle and the calculated BOC 
core reactivity. If .the value o:f R is :negative ·(that is, 
BOC is the most reqetive point in the cycle), no correction 
to the BOC ~ea.sured value i:s required (Ref. 3). to~ the SDM 
demonstr~tions th~t rely solely on calculatiqn of the 
highest worth Gontrol rod, adqiti~nal margin (0.1Q% 'Ak/k) 
!(lust be added to the SDM limit o;E 0.28% hk/k' to account for 
~ncertainties in-the calculation. 

'rhe SDM may be demonstrated duri.ng an i_n sequ,ence control 
tod withdrawal, in which the highest worth controL rod is 
analytically ~etermined, or during local criti0als, where 
the highest worth control rod. is determined hy testing, 
Local critical tests reqi:tire t;he withclrawal of out of 

( contirmed) 
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SR 1.1.1.1 (continued) 

SOM 
B 3.1.1 

sequence control rods. This te~tihg would the~~fore reqi,iire 
bypassing of the Rod Worth Minifu.iier to allow the out of 
sequence withdta~al, and therefore additional requirements 
must be met (see LCO 3 .1.0. 7, "Control Rod Testing-
Operating") .. · 

the FreqUency of 4 hours after reaching criticality is 
allowed to provide a reasonable amount of time to perform 
the required aal~ulations and have app:r;opriate verification. 

During MODES 3 and 4, analytical calculation of .SDM may be 
Used to assure the requiremen~s of SR 3.1.1.1 are met. 
During MODE 5, adequate SDM is _required to ensure that the 
reactor does not reach criticality during control rod 
withdrawals. An evaluation of each in vessel fuei movement 
during fuel loading (including shuffling fuel within the 
core) is required to ens1Jre a,_dequate SOM is maintained 
during refueling. This evqluation ensures that the 
intermediate loading patterns are bounded by the safety 

·analyses for the final aore Loading ~attern. For e~arople, 
bounding analyse~ that demorr.strate adequate SOM for th€ most 
reactLve configuratio~s during the ~efueling tnay be 
performed to demonstrate acceptability of the entire fuel 
movement sequence. These bouncting analyse~ include 
additional margins t~ the assoGiated uncertainties. Spiral 
offload/ r:el.oad -sequences, inc:luding modified quadrqnt- s.pi.r;al 
offlQad/reload sequences, inherently satisfy the SR, 
provided the fuel assembl,,ies a.re .t~loadecl. in tjle liarrte 

c0nfig1,1ration qnaJ.yzed :!;or the new cycle: Removing fuel 
ft-om- 'the co,re will always result in an j_nc.tease in SDM. 

1. UfSAR, Sectio:os -1. 5. l.·B and 1. 5. 2 .2. 7. 

2, UfSAR, Section 14.6.2. 

3. NEDE~24011-P-A, "Gene~al, Electric StandM;"ct Application 
for Reactor Fuel," l~test ~pproved revision. 

4. UFSAR,, Section 14. 5. 3, 3. 

5. UFsAA1 Section 14,5.3,4. 

( con_tinued} 
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6. UFSAR, Section 3.6.5.4. 
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React iv 1 ty Anomalies 
. B 3.,1.2 

B 3.1 REACTIVITf CONTROL SYSTEMS 

B 3.1.2 Reactivity Anomalies 

BASES 

BACKGROUND 

PBAPS UNIT 2 

In accordance with the UFSAR {Ref. 1), reactivity shall be 
controllable such that subcrit1cality 1s maintained ~nder 
co1<l conditions and acceptable fuel U€s1gn limits are not 
exceeded durtng normal oper~tion and abnormal operational 
transients. Therefore, reactivity anomaly is used as a 
meas.ure of the predicted versus measured {i.e., monitored} 
core reactivity during power operation. A large reBctiYity 
anomaly could be the result of unanticipate·d changes in fuel 
reactivity or control rod worth or operation at conditions 
not consistent with those assumed in the predict1ons of core 
reactivity, and could potentially result in a loss of SOM or 
violation of acceptable fuel design limits. Comp·arii119 
predicted versus measured core reactivity supports the SOM 
demonstrations (LCD 3.1.I, "SHUTDOWN MARGI'N (SIJM)") in 
assuring the re-actqr can be brought safely to cold, 
subcritical conditions, 

When the reactQr core is critical or in normal power 
operation, a reactivity baJance exist~ and the net 
reactjvity is zero. A comparison of predicted and measured 
reactjvity is convenient under such a balance 1 since 
parameters are being maintained relatively stabl~ und~r 
steady state power conditio.ns. Th~ posi,tive reactivity 
1nherent in the core design is balanced b.Y the negative 
reactivity of the control components, thermal feedback, 
neutron l~akage~ and materials in the core that absorb 
neutrons, such as burnable absorbers, producing zero net 
reactivity. · 

In order to achieve the required fuel cycle energy output; 
the aranium enr1chm~nt in the new fuel loading and the fuel 
lGa.ded in the prev-rous cycles provide excess positive 
reactivity beyond that reguired to sustain steady state 
operation at the beginn.ilig of cycle {1300. i;Jhen the reactor 
is trHi'cal at RfP afld operatiflg moder~tor temperatl,lre, the 
excess positive r.eacti vity is compensated .l;>y burnab'l e 
9bsorbers {e.g., gadolinia), c~ntro1 rods, and whatever 
neutron poisons (mainly xen~rt afid samarium) are present fn 
the fuel, The predicted core reactivity, as represente.c:t· by 

<continued) 
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Reactivity Anomalies 
B 3.1.2 

core k.mctM (k.tt), is calculated by a 30 core simulator 
code as a function of cycle exposure. This calculation is 
performed for projected operating states and conditions 
throughout the cycle. The monitored core k.tt is calculated 
by the core monitoring system for actual plant conditions 
and is then compared to the predicted value for the cycle 
exposure. 

Accurate prediction of core reactivity is either an explicit 
or implicit assumption in the accident analysis evaluations 
(Ref. 2). In particular, SOM and reactivity transients, 
such as control rod withdrawal accidents or rod drop 
accidents, are very sensitive to accurate prediction of core 
reactivity. These accident analysis evaluations rely on 
computer codes that have been qualified against available 
test data, operating plant data, and analytical benchmarks. 
Monitoring reactivity anomaly provides additional assurance 
that the nuclear methods provide an accurate representation 
of the core reactivity. 

The comparison between measured and predicted initial core 
rea~tivity provides a normalization for the calculational 
models used to predict core reactivity. If the measured and 
predicted core k~rr<s> for i denti cal core conditions at BOC do 
not reasonably agree, then the assumptions used in the 
reload cycle design analysis or the calculation models used 
to predict core k.ff may not be accurate. If reasonable 
agreement between measured and predicted core reactivity 
exists at BOC, then the prediction may be normalized to the 
measured value. Thereafter, any significant deviations in 
the measured core k.ff from the predicted core ketr that 
develop during fuel depletion may be an indication that the 
assumptions of the OBA and transient analyses are no longer 
valid, or that an unexpected change in core conditions has 
occurred. 

Reactivity anomalies satisfy Criterion 2 of the NRC Policy 
Statement. 

Large differences between monitored and predicted core 
reactivity may indicate that the assumptions of the OBA and 
transient analyses are no longer valid, or that the 

B 3.1-9 Revision No. 113 
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Reactivity Anomalie,s. 
. S 3.1.2 

unterhi_nti es 111 th~ "N.ucl e.ar Desiegn· Methodology" are larger 
than expec.ted. A 1'i mit on the difference between the 
tnQnitored and t_he p,redicted core' .k.,rr of ± 1% l!.k/k has been 
eitablished based on enginee~ing judgment. A> l% de~1ation 
tn reactivity frorn that predicted is larger th1nvexpetted 
for· normal operation ancrshould therefore bee.valuated. 'A 
deviation as large a~ 11 ~Guld not exceed the design _ 

· cond1ttons of the reactor an~·,s on the safe side of the 
postulated transients. 

Tn MODE 1, most of th€ control rods are withdrawn an·d steady 
state operation is typically achieved. Under these 
conditions, the comparison between predicted .and monHore-d 
core reactivity provides an effective measure of the 
~eactivity anomaly. In MODE 2, control rods are typically 
being withdrawn during a startup. In MODES 3 and 4. all 
contro·l rods are fully inserted and therefor~ ·the rceactor is 
irt the least r·eactive state, where monitoring core 
react1 vi ty 1 s not necessary. In MODE 5. fuel 1 oadi ng 
results in a continually changing core reactivity. sm-1 
requi rernents C LCO 3. 1.1) ensu.re that fuel movements are 
performed within the bounds Of the safety analysis, and an 
SDM_demonstration i.s t:.equired during the first startup _ 
follbwihg 0peratior\s ·that could have altered core rn,acUvity 
(e.g., fuel movement, contro1 rod replacement, shuffling). 
The SOM test, required bJ LCD 3.1.1, provides a direct 
comparison of th.e predicted and monitored core r~activi\y at 
cold. conditions; therefore, reactivity anomaly is not 
r~quired during these condittons. · 

Ll 

Should i?n-~nqm'aly develo-p betweerr.measure.d·EW)d .pr.e·dicted 
core r"aactivity, the core reactivH_y diff.erence must b~ 
~esiored to within the limit to.ensur·e cont.inu.ed _0.{)e,ation 
is within the ccre desig·r:i ass.umption.s. Restoration to 
within. the Jimi.t- could _be performed b.Y art evaluati-on of th~ 
core des1gn and .safety analysis t·o cfetermine the. rease>n far 
th~ anoJ'llaly. Tnis :evaluation no·r:mal1Y _reviews t.he,c9re 
conditi011s to·.ctetertiline their consis~encY.w1tl1 1tiput to·· 
de.sign cal(::u1at·ions. Measured core ~1:1d pr_ocess fi)ara~~te-rs. 
are a r so norma 11:Y evaluated to determine that they are_ 
within tile bound-s of. the safety aflalysi s; at1d sa-f~ty ,. · 
analysis ca1ct1fotiohal rnodeis may- be revfowed:to verify th~t 
they are adequate for representation of t_he ·cote condit i o.i:fs. 

' ,• 
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A...l (co~tinued) 

Re9ctivity Anomalies 
B 3.1.2 

The required Completion Time of 72 hours 1s based on the low 
probability of a DBA occurring during this pariod, and 
alJows sufficient time to as~ess tile physical conditfon of 
the reactor a~d tomplete the evaluation of the core design 
and .safety affa 1 ysi s. 

Ll. 

If the core reattivity cann0t be restored to within the 
1% Ak/k limit, the plant must be brought to a MODE in whicH 
the LCO does not apply. To a chi eve this ~tatus, the pl ant 
must be brought to at least MODE 3 within 12 hours. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to raach HOOE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems. 

SR 3.1.2.1 

The core monitoring system calculate~ the core ken for the 
reactor conditions obtained from plant instrumer1tat;iOil'l. A 
cornpar-i son of the monHored qore ku, to the predicted .core 
ke~ at the same cycle exposure ts used to calculate the 
reactivity difference. The comparison is required when the 
cnre rea<:tivHy has potentially changed by a significant 
amount. This 111i!Y occur followi rrg a refueling in which new 
fuel assemblies·are laaded, fuel assemblies are shuffled 
withrn· the core, or eontrol rods are replaced or shuffled. 
Control rod replacement refers to· the decoupling and r€moval 
of a control roq from a core location, and subsequent 
replacement with a new control rod or a control rod from 
another core locat1o~. Also, core reactivity changes during 
the tycle. The 24 h6ur·1nterval after reaching equilibrium 
conditions following a startup is based on_the n.eed for 

·equilibrium x-enon concentrations in the core, such that an 
accurat€ comparison between the monitor~d and predicted _core 
kri, c~n be made. Fo~the purposes of this SR, the reactor 
is assumed to_ be at equilibrium conditions when .steady state 
operations (no control rod move~ent o~ core· 

<continued) 
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SR 3.1.2.l (continued} 

Reactivity Anomalies 
B 3.1.2 

flow changes} at~ 75% RTP have been obtained. The 
1000 MWD/T Frequency was developed, considering the 
relatively slow change in core reactivity with exposure and 
operating experience related to variations in core 
reactivity. The comparison requires the core to be 
operating at power levels which minimize the uncertainties 
and measurement errors, in order to obtain meaningful 
results. Therefore, the comparison is only done when in 
MODE 1. 

1. UFSAR, Section 1.5. 

2. UFSAR, Chapter 14. 

B 3.1-12 Revision No. O 
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Control Rod OPERABILITY 
. B 3.1.3 

B 3 .1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Contro1 Rod OPERAB!LITY 

BASES 

BACKGROUND Control rods are components of the Control Rod Drive (CRD) .system,, which 1s the primary reactivity control system for the reactor. In conjunction with the Reactor Protection System, the CRD System provides the means for the reliable control of reactfvity changes to ensure under conditions of nonnal operation, including -abnormal operatfonal transients, that specified acceptable fuel design 1 illiits ara not exceeded. In addition, the control rods provide the capability to hold the reactor core subcritical under all cond1tions and· to limit the potential amount and rate of reactivity increase caused b;, a malfunction in the CRD System. The_CRD Syst81R is designed to satisfy the requirements specified in Reference l. 

The CRD System consists of 185 locking piston control rod drive mechanisms (CRDMs) and a hydraulic control unit for each ~rive mechanism. The locking piston type CROM is a double acting hydraulic piston, which uses condensate water as the operating fluid. Accumulators provide additional energy for scram. An index tube and pfston, coupled to the control rod, are locked at fixed increments by a collet mechanism. The collet ftngers engage notches in the index. tu_be to prevent unintentional withdr~wal of th~ control rod, but without restricting insertion. 

This Spec i fi cat fon,, a 1 ong wj th LCO 3. L 4, • Control Rod Scram Times, 11 and LCO 3.1.5, "Control Rod Scra11 Accumulators,, 11 

ensure that the performance of the control rods in the event of a Design Basis Accident (OBA) or transient meets the assumptions. used in the safe·ty analyses of References 2, 3,: and 4. 

APPLICABLE The analytical methods and.assl.Jllpt1ons used in the SAFITY ANALYSES evaluations involving control rods are presented in References 2, 3; and 4. The control rods provide the primary means for rapid :reactlvity control (re.ctor scram); for maintaining the reactor subcritic.al and for limiting the potential effects of reactivity ·insertion events caused by ma1functtons in the CRD System. · 

(continued} 
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Control Rod OPERABILITY 
8 3 .1. 3" 

The capability to insert the control rods provides assurance 
that the assumptions for scram reacti.vity in the OBA and 
transient analyses are not vtolated. Since the SOM ensures 
the reactor will be subcritical w,ith the highest worth 
control rod wi'thdrawn (assurned single fai1ure 0

), the 
additional failure of a .second control rod to insert, if 
required, could invalidate the demonstrated SOM and 
pbtentia1ly limit the ability of the CRD System to hold the 
reactor subctitical. If the control rod is stuck at an 
insetted position and becomes decoupled from the CRO. a 
control rod drop accident (CRDA) can possibly occur. 
Therefore, the requirement that a 11 control rods be OPERABLE 
ensures the CRD System can perform its intended function. 

The control rods al$o protect the fuel from damage which 
could result in release of radioactivity, The limits 
protected are the MCPR Safety Limit (SL) (see Bases for 
SL 2.1.1, "Reactor Core SLs" and LCO 3.2.2, ~MINIMUM 
CRITICAL POWER RATIO (MCPR)ri), the 1% cladding plastic 
strain fuel design limit (see Bases for LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE ( LHGR) "), an,d the fuel damage limit 
(see Bases f~r. LCO 3.1.6, "Rod Pattern Control~) during 
reactivity insertion events. 

The ~egative reactiviiy insertion (scram) provided by the 
CRO System provides the analytical basis for ·determination 
of pl~nt thermal 1imits and provides protection against fue1 
dam~ge limits during a CRPA. The Bases for LCO 3.1.4, 
LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs 
are protected by the CRD Syst~m. 

Contr9T rod OPERABILITY satisfies Criterion 3 of the NRC 
Poli.cy St·atement. 

The OPERABILITY of an individual control rod is based on a 
combination of factors, primarily, the scram insertion 
times,. the control rod coupling integrity, and the ability 
to determine the control rod position. Ac..c'umulato.r · 
OPERABILITY is addressed by LCO 3, 1. 5. The associated scram 
a'C:<;;:urriul ator status fo-r a contro1 rod only affects ·the scram 
ins~rtion times; therefore, an inoperable accumulator does 
·not i mmedi ate·ly require dee l ari ng a control rod i noperc;ib le. 
Although not all control rods are requ.ired to be OPERABLE to 
satisfy the intended reactivity contra "l requi rernents, strict 
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Control Rod OPERABILITY 
B 3 .. 1.3 

control over the nUllber and distribution of inoperable 
control rods is required to satisfy the assumptions of the 
DBA and transient analyses. 

In MODES I and Zt the control rods are assUJned to function 
during a OBA or transient and are therefore required to be 
OPERABL£ in these MODES. In MODES 3 and 4; control rods are 
not able to be withdrawn s i nee the reactor mode switch ts in 
shutdown and a control rod block is applied. This provides 
adequate requirements for control rod OPERABILITY during 
these conditions. Control rod requirements in MODE 5 are 
located 1 n lCO 3·. 9. 5, •contra 1 Rod OPEAABilITV - Refue 1 i ng." 

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod. 
This is acceptab1e, since the Requi-red Actions for· each 
Condition provide appropriate compensatory actions for eac_h 
inoperable control rod. Complying with the Required Actions 
may allow for continued operation, and subsequent inoperable 
control rods are governed by subsequent Copdition entry and 
application of associated Required Actions~ 

A,l, A.2, A.3, and A.4 
A contro 1 rod is considered stuck if it- wil 1 not insert by 
eithel' CRD driVe water or scram pressure (i.e., the control 
rod cannot be inserted by CRD. drive water and cannot be 
inserted by scram pressure.) With a fully inserted control 
rod stuck, only those action~ ~pecified fn Condition Care 
required as long.as the control rod remains fully inserted. 
The Required Actions are RlOdiffed by a Note, which allows 
the rod worth minimizer (RWM} to be bypassed if required to· 
allow CQOttnued operation. ·LCO 3.3~2.l, "Control ~od-Block 
Instrumentation, u provides addition~1 requirements .wh~n the 
RWM is bypassed to ensure C8111Pliance with the CRDA analysis, 
With one W•ithdrawn control rod stuck, the local scram 
react.i vity rate .ass-umpt ions 111ay nqt be met · 1 f tile stuck 
control rod separation criteria are not met. Therefore, a 
verification that the separation criteria are met must be 
perfonued imliediately. The separation criteria are not ~t 
if a) the stuck control rod occupies a location adjacent to 
two_•slow• control rods, b) the stuck cont~-01 rod occupies a 
location adjacent ·to one •slow• control rod, and the one 
u$lown contrql rod is also adjacent to another "slow" 
control rod, ·o.t" t) •if the stuck control rod occupies a 

(continued} 
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A,1. A.2, A,3,-, and A.4 (continued) 

Control Rod OPERAB!LITY 
B 3.1.3 

lo~ation ~dj~cent to one "slow~ control rod when there is 
another pair of "slowtt control rods adjacent to one another. 
The description of ''slow" control rods is provided in 
LCb 3.1.4, "Control Rod Scram Times. 11 In addition, the 
associated control rod drive must be disarmed in 2 hours. 
The allowed Completion Ttme of 2 hours is acceptable, 
consi cted ng the reactor can sti i 1 be shut down, assurni ng no 
additional control rods fail to 1~sert, and provides a 
reasonable time to perform the Required Atti¢n in an or~erly 
mann~r. The control rod must b~ isolated from both scram 
and normal insert and withdraw pressure. Iso1at1ng the 
control rod from scram and normal insert and withdraw 
pressure prevents damage to the CROM. The control rod 
should be isolated from scram and riorfnal insert and withdraw 
pressure, while maintaining cooling water to the CRQ. 

Monitoring of the insertion capability of each withdrawn 
control rod must also be performed witH~n 24 hours frGm 
discovery of Condition A concurrent with THERMAL POWER 
greater than the 1 O'W powe,r setp-oi nt C LPSP) of the RWM. 
SR 3.1.3.3 performs periodic te.sts of the contr,ol rod 
insertion capability of withdrawn control rods. Testing each 
withdrawn controi rod ensures that a gener1c problem does 
not exist. This Completfon Time Ql6Q allows for an 
exception to the nQrmal "time z.eroH for beg'jnning the 
allowed outage time ficlock," The Req0ired Action A.3 
Completion Time only begins upon discovery of Condition A 
concurrent with THERMAL POW~R greater th~n the actual LPSP 
of th& RWM, since the ngtch insertion~ may not be compatible 
with the requi. rernents of rod pattern control ( LCO 3 .1. 6) and 
the RWM (LCO 3.3.2.1). The aJlowed Completion time of 
24 hours from di sea-very of Condi ti Gn A concurrent with , 
THERMAL POWER greater ~han,the LPSP of the RWM provides·a 
riasonable ttme to t~;t the control ,rods. con~idering the 
potential for a need to reduce po0er to perform the tests. 

To allow.continued operation with a withdrawn control rod 
stuck, an evaluation of adequate SDM is also requtred within 
72 hours: Should a OBA or transient req~ire a shutdQWn, to 
preserve the single failure criterion, an additional control 
rod would have to be assumed to fafl to insert when 
required. Iherefore, the original SOM dern9nstration may not 
be valid. The SOM must therefore be evaluated (by 
measur€ment or analysis) with the stuck control rod at its 

(continued) 
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A,1. A.2, A,3. and A.4 (continued) 

Control Rod OPERABILITY 
B 3.1.3-

stuck position and the highest· worth OPERABLE control rod 
assumed to be fully withdrawn. 

The all0wed Completion Time of 72 hours to verify SOM is 
adequate, considering that: with a single control rod stuck 
in a withdrawn position. th~ remaining OPERABLE control rods 
are capable of providtng the required scram and shutdown 
reactivity. Failure to reach MODt 4 is only likely if an 
additional control rod adjacent to the stuck control rod 
also fails to insert during a required scram. Even w1th the 
postulated additional single failure 6f an adjacent control 
rod to insert, sufficient r-eactivity control remains to 
reach and maintain MODE 3 conditions (Ref. 5 and 6). 

LJ 

With two or more withdrawn control rods stuc~. the plant 
must be brought tQ MODE 3 withiA 12 hours. The occurrence 
of more than one control rod stuck at a withctrawn position 
increases the ~robability that the reactor cannot be shut 
down if required. Jnsertiofi of all insertable control rod~ 
eliminates the possibHity of i;ln additional failure of a 
control rbd to insert. The a1low~d Completjon Time of 
12 hours is reasonab1e, b;}sed on Op)erating e;,sperience, to 
reach MODE 3 from full power aonditions in an orderly manner 
and without challenging plant systems. 

C.1 and C.2 

With one or more control rods inoperable for reasons other 
than being stuck in the withdrawn position,, (inc1uding a 
control rod which is stu.ck in the fiJllY inserted positio.n) 
operatiop may continue, provided the control rods are fully 
inserted within 3 hours -and disarmed (electrically or 
hydraulically) wit~in 4 hours, Jnserting a control rod 
qnsures th~ shutdown and scram capabilities ijre not 
ad-ve.r.sely affected. The control rod B disarmed to prevent 
inad~ertent withdrawal during subsequent operations. The 
control rod~ can be hYdrau.1ical1y d1sarmed by closfng tne 
drtve w_ater and exhaust wat_er i~olation valves. fhe control 
rods can be electrically disarmed by disconnecting power 
from all four directional control valve solinoids. Required 
Action C.l is modified by a Note, which allows the RWM to be 
bypassed if required to allow insertion of tbe inoperable 

(continued) 
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~.l ang C.2 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

control rods and continued operation. LCO 3.3.2.1 prov;des 
additional requirements when th€ RWM ;s bypassed to ensure 
compliance with the CRDA analysis. 

The allowed Completion Times are reasonable, considering the 
small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems. 

0.1 and P,2 

Out of sequence control rods may increase the potential 
reactivity worth of a dropped control rod during a CRDA. At 
~ 10% RTP, the analyzed rod position sequence (Ref. 5 and 6) 
requires inserted control rods not in compliance w1th the 
analyzed rod position sequence to be separated by at least 
two OPERABLE control rods in all directions, including the 
diagonal. Therefore, if two or more inoperable control rods 
are not in compliance with the analyzed rod position 
sequence and not separated by at least two OPERABLE control 
rods, action must be taken to restore compliance with the 
analyzed rod position sequence or restore the control rods 
to OPERABLE status. Condition Dis modified by a Note 
indicating that the Condition is not applicable when 
> 10% RTP, since the analyzed rod position sequence is not 
required to be followed under these conditions, as described 
in the Bases for LCO 3.1.6. The allowed Completion Time of 
4 hours is acceptable, considering the low probability of a 
CRDA occurring . 

.L.l 

If any Required Action and associated Completion Time of 
Condition A, C, or Dare not met, or there are nine or more 
inoperable control rods, the plant must be brought to a MODE 
in which the LCO does not apply. To achieve this status, 
the plant must be brought to MODE 3 within 12 hours. This 
ensures all insertable control rods are inserted and places 
the reactor in a condition that does not require the active 
function (i.e., scram) of the control rods. The number of 
control rods permitted to be inoperable when operating above 
10% RTP (e.g., no CRDA considerations) could be more than 
the value specified, but the occurrence of a large number of 
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L...l {continued) 

Control Rod OPERABILITY 
B 3.1.3 

inoperable control rods could be indicative of a generic 
problem, and investigation and resolution of the potential 
problem should be undertaken. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power in an orderly manner and 
without challenging plant systems. 

SR 3,1.3,1 

The position of each control rod must be determined to 
ensure adequate information on control rod position is 
available to the operator for determining control rod 
OPERABILITY and controlling rod patterns. Control rod 
position may be determined by the use of OPERABLE position 
indicators, by moving control rods to a position with an 
OPERABLE indicator, or by the use of other appropriate 
methods. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.1.3.2 DELETED 

SR 3 .1. 3. 3 

Control rod insertion capability is demonstrated by 
in~erting each partially or fully withdrawn control rod at 
least one notch and observing that the control rod moves. 
The control rod may then be returned to its original 
position. This ensures the control rod is not stuck and is 
free to insert on a scram signal. This Surveillance is not 
required when THERMAL POWER is less than or equal to the 
actual LPSP of the RWM, since the notch insertions may not 
be compatible with the requirements of the analyzed rod 
position sequence (LCO 3.1.6) and the RWM (LCO 3.3.2.1). 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. At any time, if a 
control rod 1S immovable, a 
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SR 3.1.3.3 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

determination of that control rod's trippability 
(OPERABILITY) must be made and appropriate action taken. 
For example, the unavailability of the Reactor Manual 
Control System does not affect the OPERABILITY of the 
control rods, provided SR 3.1.3.3 is current in accordance 
with SR 3.0.2. 

SR 3.1.3.4 

Verifying that the scram time for each control rod to notch 
position 06 is s 7 seconds provides reasonable assurance 
that the control rod will insert when required during a OBA 
or transient, thereby completing its shutdown function. 
This SR is performed in conjunction with the control rod 
scram time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3, 
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," and the functional testing of SDV vent and 
drain valves in LCD 3.1.8, "Scram Discharge Volume (SDV) 
Vent and Drain Valves," overlap this Surveillance to provide 
complete testjng of the assumed safety function. The 
associated Frequencies are acceptable, considering the more 
frequent testing performed to demonstrate other aspects of 
control rod OPERABILITY and operating experience, which 
shows scram times do not significantly change over an 
operating cycle. 

SR 3.1.3.5 

Coupling verification is performed to ensure the control rod 
is connected to the CROM and will perform its intended 
function when necessary. The Surveillance requires 
verifying a control rod does not go to the withdrawn 
overtravel position. The overtravel position feature 
provides a positive check on the coupling integrity since 
only an uncoupled CRD can reach the overtravel position. 
The verification is required to be performed any time a 
control rod is withdrawn to the "full out" position (notch 
position 48) or prior to declaring the control rod OPERABLE 
after work on the control rod or CRD System that could 
affect coupling (CRD changeout and blade replacement or 
complete cell disassembly, i.e., guide tube removal). This 
includes control rods inserted one notch and then returned 

B 3.1-20 Revision No. 79 



BASES 

SlJRVEI LLANCE 
REQUIREMENTS 

REFERENCES 

PBAP'S UNIT 2 

SR J.1.3.5 (continued) 

Gontroi Rod OPERABiLITY 
B 3.1.3 

to' the "full out" position during the performanoe of 
SR 3.1.3..2. This frequency is acceptable, considijr1ng th€ 
low ~robab111ty that a control rod will become uncoOpled 
when it is not being moved and operat1ng experience related 
to uncoupling events. 

1. UFSAR, Sections 1.5.1.1 and 1.5.2.2. 

2. UfSAR, Section 14.6.2. 

3. UFSAR, Appendix J(, Section VJ. 

4·. UFSAR, Chapter 14. 

5. NEDQ.21231, "Banked Position Withdrawal Sequence," 
Section 7.21 January 1977. 

6. N:EDE-24011-P-A, "Gener.al Electric Standard Application 
for Reactor Fuel," latest appro~ed revision. 
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B 3.1.4 Control Rod Scram Times 
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BACKGROUND 
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PBAPS UNIT 2 

The scram function of the Control Rod Drive (CRD) System 
controls reactivity changes during abnormal operational 
transients to ensure that specified acceptable fuel design 
limits are not exceeded {Ref. 1). The control rods are 
scrammed by positive means using hydraulic pressure exerted 
on the CRD piston. 

When a sc:ram signal is initiated, control air is vented from 
the scram valves, allowing them to open by spring action. 
Opening the exhaust valve reduces the pressure above the 
main drive piston to atmospheric pressure, and opening the 
inlet valve applies the accumulator or reactor pressure to 
the bottom of the piston. Since the notches in the index 
tube are tapered on the lower edge, the collet fingers are 
forced open by cam action, allowing the index tube to move 
upward without restriction because of the high differential 
pressure across the piston. As the drive moves upward and 
the accumulator pressure reduces below the reactor pressure, 
a ba:11 check valve opens, letting the reactor pressure 
complete the scram action. If the reactor pressure is low, 
such as during startup, the accumulator will fully insert 
the control rod in the required time without assistance from 
reactor pressure. 

The analytical methods and assumptions used in evaluating 
the control rod scram function are presented in 
References 2, 3, and 4. The Design Basis Accident (OBA) and 
transient analyses assume that all of the control rods scram 
at a specified insertion rate. The resulting negative scram 
reactivity forms the basis for the determination of plant 
thermal limits {e.g., the HCPR). Other distributions of 
scram times (e.g., several control rods scra111111ing slower 
than the average time with several contro1 rods scrannning 
faster than the average time) can also provide sufficient 
scram reactivity. Surveillance of each individual control 
rod's scram time ensures the scram reactivity assumed in the 
OBA and transient analyses can be met. 

{continued) 
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Control Rod Scram Times 
B 3.1.4 

The scram function of the CRD System protects the MCPR 
Safety Limit CSL) (see Bases for SL 2.1.1, "Reactor Core 
SLs" and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO CMCPR)") 
and the 1% cladding plastic strain fuel design limit (see 
Bases for LCD 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)"), 
which ensure that no fuel damage will occur if these limits 
are not exceeded. Ab-Ove 800 psig, the scram function is 
designed to insert negative reactivity at a rate fast enough 
to prevent the actual MCPR from becoming less than the MCPR 
SL, during the analyzed limiting power transient. Below 
800 psig, the scram function is assumed to perform during 
the control rod drop accident (Ref. 5) and, therefore, also 
provides protection against violating fuel damage limits 
during reactivity insertion accidents (see Bases for 
LCD 3.1.6, "Rod Pattern Control"). For the reactor vessel 
overpressure protection analysis, the scram function, along 
with the safety/relief valves, ensure that the peak vessel 
pressure is maintained within the applicable ASME Code 
limits. 

Control rod scram times satisfy Criterion 3 of the NRC 
Policy Statement. 

The scram times specified in Table 3.1.4-1 (in the 
accompanying LCO) are required to ensure that the scram 
reactivity assumed in the OBA and transient analysis is met 
(Ref. 6). 

To account for single failures and "slow" scramming control 
rods, the scram times specified in Table 3.1.4-1 are faster 
than those assumed in the design basis analysis. The scram 
times have a margin that allows up to approximately 7% of 
the control rods (e.g., 185 x 7% ~ 13) to have scram times 
exceeding the specified limits (i.e., "slow" control rods) 
assuming a single stuck control rod (as allowed by 
LCD 3.1.3, "Control Rod OPERABILITY") and an additional 
control rod failing to scram per the single failure 
criterion. The scram times are specified as a function of 
reactor ste-0m dome pressure to account for the pressure 
dependence of the scram times. The scram times are 
specified relative to measurements based on reed switch 
positions, which provide the control rod position 
indication. The reed switch closes ("pickup") when the 

con d 
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Control Rod Scram Times 
B 3.1.4 

index tube passes a specific location and then opens 
(adropouta) as the index tube travels upward. Verification 
of the specified scram times in Table 3.1.4-1 is 
accomplished through measurement of the •dropoutu times~ 

To ensure that local scram reactivity rates are maintained 
within acceptable limits, no more than two of the allowed 
0 slow" control rods may occupy adjacent locations. 

Table 3.1.4-1 is modified by two Notes, which state that 
control rods with scram times not within the limits of the 
table are considered •slow" and that control rods with scram 
times> 7 seconds are considered inoperable as required by 
SR 3.1.3.4. 

This LCO applies only to OPERABLE control rods since 
inoperable control rods will be inserted and disarmed 
(LCO 3.1.3}. Slow scramming control rods may be 
conse.rvatively declared inoperable and not accounted for as 
"slow" control rods. 

In MODES 1 and 2, a scram is assumed to function during 
transients and accidents analyzed for these plant 
conditions. These events are assumed to occur during 
startup and power operation; therefore, the scram function 
of the control rods is required during these MODES. In 
MODES 3 and 4, the control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram capability during these conditions. 
Scram requirements in HOOE 5 are contained in LCO 3.9.5, 
•control Rod OPERABILITY-Refueling.• 

A.J. 

When the requirements of this LCO are not met, the rate of 
negative reactivit_y insertion during~ scram may not be 
within the assumptions of the safety analyses. Therefore, 
the plant must be brought to a MODE in which the lCO does 
not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Ti~e of 12 hours is reasonable, based on operating 
experience, to reach MOOE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

(continued} 
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The four SRs of this LCD are modified by a Note stating that 
during a single control rod scram time surveillance, the CRD 
pumps shall be isolated from the associated scram 
accumulator. With the CRD pump isolated, (i.e., charging 
valve closed) the influence of the CRD pump head does not 
affect the single control rod scram times. During a full 
core scram, the CRD pump head would be seen by all control 
rods and would have a negligible effect on the scram 
insertion times. 

SR 3,1.4,1 

The scram reactivity used in OBA and transient analyses is 
based on an assumed control rod scram time. Measurement of 
the scram times with reactor steam dome pressure~ 800 psig 
demonstrates acceptable scram times for the transients 
analyzed in References 3 and 4. 

Maximum scram insertion times occur at a reactor steam dome 
pressure of approximately 800 psig because of the competing 
effects of reactor steam dome pressure and stored 
accumulator energy. Therefore, demonstration of adequate 
scram times at reactor steam dome pressure~ 800 psig 
ensures that the measured scram times will be within the 
specified limits at higher pressures. Limits are specified 
as a function of reactor pressure to account for the 
sensitivity of the scram insertion times with pressure and 
to allow a range of pressures over which scram time testing 
can be performed. To ensure that scram time testing is 
performed within a reasonable time after a shutdown 
~ 120 days or longer, all control rods are required to be 
tested before exceeding 40% RTP. This Frequency is 
acceptable considering the additional surveillances 
performed for control rod OPERABILITY, the frequent 
verification of adequate accumulator pressure, and the 
required testing of control rods affected by fuel movement 
within the associate core cell and by work on control rods 
or the CRD System. 

SR 3.1.4.2 

Additional testing of a sample of control rods is required 
to verify the continued performance of the scram function 
during the cycle. A representative sample contains at least 
10% of the control rods. The sample remains representative 

(continued) 
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SR 3,1.4.2 (continued) 

Cont ro 1 Rod Scram Ti mes 
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if no more than 7.5% of the control rods in the sample tested 
are determined to be "slow". With more than 7.5% of the 
sample- declared to be "slow" per the criteria in 
Table 3.1.4-1, additional control rods are tested until this 
7.5% criterion (i.e., 7.5% of the active sample size) is 
satisfied, or until the total number of "slow" control rods 
(throughout the core, from all Surveillances) exceeds the 
LCD limit. For planned testing, the control rods selected 
for the sample should be different for each test. Data from 
inadvertent scrams should be used whenever possible to avoid 
unnecessary testing at power, even if the control rods with 
data may have been previously tested in a sample. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.1,4,3 

When work that could affect the scram insertion time is 
performed on a control rod or the CRD System, testing must 
be done to demonstrate that each affected control rod 
retains adequate scram performance over the range of 
applicable reactor pressures from zero to the maximum 
permissible pressure. This surveill-0nce can be met by 
performance of either scram time testing or Diaphragm 
Alternative Response Time (DART) testing, when it is 
concluded that DART testing monitors the performance of all 
affected components. The testing must be performed once 
before declaring the control rod OPERABLE. The required 
testing must demonstrate the affected control rod is still 
within acceptable limits. The limits for reactor pressures 
< 800 psig are established based on a high probability of 
meeting the acceptance criteria at reactor pressures~ 800 
psig. Limits for~ 800 psig are ~ound in Table 3.1.4-1. If 
testing demonstrates the affected control rod does not meet 
these limits, but is within the 7 second limit of Table 
3.1.4-1, Note 2, the control rod can be declared OPERABLE 
and "slow." 
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Control Rod Scram Times 
B 3 .1.4 

Specific examples of work that could affect the scram times 
are (but are not limited to) the following: removal of any 
CRD for maintenance or modification; replacement of a 
control rod; and maintenance or modification of a scram 
solenoid pilot valve, scram valve, accumulator, isolation 
valve or check valve in the piping required for scram. 

The Frequency of once prior to declaring the affected 
control rod OPERABLE is acceptable becaus€ of the capability 
to test the control rod over a range of operating conditions 
and the more frequent surveillances on other aspects of 
control rod OPERABILITY. 

SR 3.1.4,4 

When work that could affect the scram insertion time is 
performed on a control rod or CRD System, or when fuel 
movement within the reactor vessel occurs testing must be 
done to demonstrate each affected control rod is still 
within the limits of Table 3.1.4-1 with the reactor steam 
dome pressure~ 800 psig. Where work has been performed at 
high reactor pressure, the requirements of SR 3.1.4.3 and 
SR 3.1.4.4 can be satisfied with one test. For a control 
rod affected by work performed while shut down, however, a 
zero pressure and high pressure test may be required. This 
testing ensures that, prior to withdrawing the control rod 
for continued operation, the control rod scram performance 
is acceptable for operating reactor pressure conditions. 
Alternatively, a control rod scram test during hydrostatic 
pressure testing could also satisfy both criteria. When 
fuel movement occurs within the reactor pressure vessel, 
only those control rods associated with the core cells 
affected by the fuel movement are required to be scram time 
tested. During a routine refueling outage, it is expected 
that all control rods will be affected. 

The Frequency of once prior to exceeding 40% RTP is 
acceptable because of the capability to test the control rod 
over a range of operating conditions and the more frequent 
surveillances on other aspects of control rod OPERABILITY. 

1. UFSAR, Sections 1.5.1.3 and 1.5.2.2. 

2. UFSAR, Section 14.6.2. 

(continued) 
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3. UFSAR, Appendix K, Section VI, 

4. UFSAR, Chapter 14. 

Control Rod Scram Times 
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5. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor fuel," latest approved revision. 

6. Letter from R. E. Janecek (BWROG) to R. W. Starostecki 
(NRC), nsWR OWhers Group Revised Reactivity Control 
System Technical Specifications," BWROG-8754, 
September 17, 1987. 
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The control rod scram accumulators are part of the Control 
Rod Drive (CRD) System and are provided to ensure that the 
control rods scram under varying reactor conditions. The 
control rod scram accumulators store sufficient energy to 
fully insert a control rod at any reactor vessel pressure. 
The accumulator is a hydraulic cylinder with a free floating 
piston. The piston separates the water used to scram the 
control rods from the nitrogen, which provides the required 
energy. The scram accumu1ators are necessary to scram the 
control rods within the required insertion times of 
LCO 3.1.4, "Control Rod Scram Times." 

The analytical methods and assumptions used in evaluating 
the control rod scram function are presented in 
References 1, 2, and 3. The Design Basis Accident (OBA) and 
transient analyses assume that all of the control rods scram 
at a specified insertion rate. OPERABILITY of each 
individual control rod scram accumulator, along with 
LCO 3,1.3, "Control Rod OPERABILITY," and LCD 3.1.4, ensures 
that the scram reactivity assumed in the OBA and transient 
analyses can be met. The existence of an inoperable 
accumulator may invalidate prior scram time measurements for 
the associated control rod. 

The scram function of the CRD System, and therefore the 
OPERABILITY of the accumulators, protects the MCPR Safety 
Limit (see Bases for SL 2.1.1, "Reactor Core SLs" and 
LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and 
1% cladding plastic strain fuel design limit (see Bases for 
LCD 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)"), which 
ensure that no fuel damage will occur if these limits are not 
exceeded (see Bases for LCO 3.1.4). In addition, the scram 
function at low reactor vessel pressure Ci .e., startup 
conditions) provides protection against violating fuel design 
limits during reactivity insertion accidents (see Bases for 
LCO 3.1.6, "Rod Pattern Control"). 

Control rod scram accumulators satisfy Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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The OPERABILITY of the control rod scram accumulators is 
required to ensure that adequate scram insertion capability 
exists when needed over the entire range of reactor 
pressures. The OPERABILITY of the scram accumulators is 
based on maintaining adequate accumulator pressure. 

In MODES I and 2, the scram function is required for 
mit1gation of DBAs and transients, and therefore the scram 
accumulators must be OPERABLE to support the scram function. 
In MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram accumulator OPERABILITY during these 
conditions. Requirements for scram accumulators in MODE 5 
are contained in LCO 3.9.5, "Control Rod 
OPERABILITY-Refueling.• 

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod 
scram accumulator. This is acceptable since the Required 
Actions for each Condition provide appropriate compensatory 
actions for each inoperable accumulator. Complying with the 
Required Actions may allow for continued operation and 
subsequent inoperable accU11ulators governed by subsequent 
Condition entry and application of associated Required 
Actions. 

A.I and A.2 
With one control rod scram accumulator inoperable and the 
reactor steam dome pressure~ 900 psig, the control rod may 
be declared "slow,• since the control rod will still scram 
at the reactor operating pressure but may not satisfy the 
required scram times in Table 3.1.4-1. Required Action A.l 
is modified by a Note indicating that declaring the control 
rod •s1ow9 only applies if the associated control scram time 
was within the limits of Table 3.1.4-1 during the last scram 
time test. Otherwise, the control rod would already be 
considered •slow" and the further degradation of scram 
performance with an inoperable accumulator could result in 
excessive scram times. In this event, the associated 
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control rod is declared inoperable (Required Action A.2) and 
LCO 3.1.3 is entered. This would result in requiring the 
affected control rod to be fully inserted and disanned, 
thereby satisfying its intended function, in accordance with 
ACTIONS of LCO 3.1.3. 

The allowed Completion Time of 8 hours is reasonable, based 
on the large number of control rods available to provide the 
scram function and the ability of the affected control rod 
to scram only with reactor pressure at high reactor 
pressures. 

B,l. B,2.1. and B.2.2 

With two or more control rod scram accumulators inoperable 
and reactor steam dome pressure~ 900 psig, adequate 
pressure must be supplied to the charging water header. 
With inadequate charging water pressure, all of the 
accumulators could become inoperable, resulting in a 
potentially severe degradation of the scram performance. 
Therefore, within 20 minutes from discovery of charging 
water header pressure< 940 psig concurrent with 
Condition 8, adequate charging water header pressure must be 
restored. The allowed Completion Time of 20 minutes is 
reasonable, to place a CRD pump into service to restore the 
charging water header pressure, if required. This 
Completion Time is based on the ability of the reactor 
pressure alone to fully insert all control rods. 

The control rod may be declared uslow,a since the control 
rod will still scram using only reactor pressure, but may 
not satisfy the times in Table 3.1.4-1. Required 
Action 8.2.1 is modified by a Note indicating that declaring 
the control rod Rslow" only applies if the associated 
control scram time is within the limits of Table 3.1.4-1 
during the last scram time test. Otherwise, the control rod 
would already be considered aslow" and the further 
degradation of scram performance with an inoperable 
accumulator could result in excessive scram times. In this 
event, the associated control rod is declared inoperable 
(Required Action 8.2.2) and LCO 3.1.3 entered. This would 
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8.1, B,2.1. and B.2,2 (continued) 

result in requiring the affected control rod to be fully 
inserted and disarmed, thereby satisfying its intended 
function in accordance with ACTIONS of LCO 3.1.3. 

The allowed Completion Time of I hour is reasonable, based 
on the ability of only the reactor pressure to scram the 
control rods and the low probability of a DBA or transient 
occurring while the affected accumulators are inoperable. 

C.l and C.2 

With one or more control rod scram, accumulators inoperable 
and the reactor steam dome pressure< 900 psig, the pressure 
supplied to the charging water header must be adequate to 
ensur-e that accumulators remain charged. With the reactor 
steam dome pressure< 900 psig, the function of the 
accumulators in providing the scram force becomes much more 
important since the scram function could become severely 
degraded during a depressurization event or at low reactor 
pressures. Therefore, i11111ediately upon discovery of 
charging water header pressure< 940 psig, concurrent with 
Condition C, all control rods associated with inoperable 
accumulators must be verified to be fully inserted. 
Withdrawn control rods with inoperable accumulators may fail 
to scram under these low pressure conditions. The 
associated control rods must also be declared inoperable 
within I hour. The allowed Completion Time of I hour is 
reasonable for Required Action C.2, considering the low 
probability of a DBA or transient occurring during the time 
that the accumulator is inoperable. 

D..:..l 

The reactor mode switch must be immediately placed in the 
shutdown position if either Required Action and associated 
Completion Time associated with the loss of the CRO charging 
pump (Required Actions B.l and C.l) cannot be met. This · 
ensures that all insertable control rods are inserted and 
that the reactor is in a condition that does not require the 
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Control Rod Scram Accumulators 
B 3.1.5 

active function Ci .e., scram) of the tontrpl rods, THis 
R.equi red Action is mod1fi ed by a Note stati nQ that the 
action is not applicable if all control rods associated wtth 
the inoperable scram accumulators are fully inserted, since 
th€ function of the control rods has been performed. 

SR 3.,.1.5.1 

SR 3.1.5.1 requires that the accumulator pressure be 
periodically checked to ensure adequate accumulator pressL1re 
exists to pfQv1de sufficient scram force. The primary 
i rtdi ca tor of accumulator OflERABI LITY is the accumulator 
pressure. A minimum accumulator pressure is specified, below 
which the capability of the accumulator to perform its 
intended function becomes degraded anc:l the accumulator is 
considered inoperable. The mini mum accumulator pressure of 
940 psig is well below the expected pressure of approximately 
1450 psig (Ref. 1). Oeclari~g the accumulator inoperable 
when the minimum pressure is not maintaine·ct ensures that 
significant degradation in scram times does not occur. The 
Survetllance Frequency is controlled under the )urveillance 
Frequency Control Program. 

1. UFS'AR, Section 3.4.5.3 and Figure 3.4,10. 

2. UFSAR, Appendix K, Section VI. 

3. UFSAR, Chctpter 14, 
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B 3.1.6 Rod Pattern Control 
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Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCO 3.3.2.1, "Control Rod Block Instrumentation"), so that 
only specified control rod sequences and relative pos1tions 
are allowed over the operating range of all control rods 
inserted to 10% RTP. The sequences limit the potential 
amount of reactivity addition that could occur in the event 
of a Control Rod Drop Acc1dent (CRDA). 

This Specification assures that the control rod patterns are 
consistent with the assumptions of the CRDA ana1yses of 
References 1 and 2. 

The analytical methods and assumptions used in evaluating 
the CRDA ate summari:z:ed in References 1 and 2. CRDA 
analyses assume that the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analysis. The RWM 
( LCO 3. 3. 2, 1) provides backup to operator control of the 
withdrawal sequences to ensure that the initial conditions 
of the CRDA analysis are not violated. 

Prevention or mitigation of positive reactivity insertion 
events 1s necessary to limit the energy depos1tion in the 
fuel, thereby preventing s1gnificant fuel damage which could 
result in the undue release of radioactivity. Since the 
failure consequences for U02 have been shown to be 
ins1gnif1cant below fuel energy depositions of 300 cal/gm 
(Ref. 3), the fuel damage limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result in release of radioactivity (Refs. 5). Gener1c 
evaluations (Refs. 1 and 6) of a design basis CRDA (i.e., a 
CRDA resulting in a peak fuel energy deposition of 
280 cal/gm) nave shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASHE Code limits (Ref. 7) and 
the calculated offsite doses will be well within the 
required lim1ts (Ref. 5). 

(continued) 
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Control rod patterns analyzed in Reference 1 follow the 
analyzed rod position sequence. The analyzed rod position 
sequence is applicable from the condition of all control 
rods fully inserted to 10% RTP (Ref. 2). For the analyzed 
rod position sequence, the control rods are required to be 
moved 1n groups, with all control rods assigned to a 
specific group required to be within specified banked 
positions. The banked positions are established to minimize 
the maximum incremental control rod worth without being 
overly restrictive during normal plant operation. Generic 
analysis of the analyzed rod position sequence (Ref. 1) has 
demonstrated that the 280 cal/gm fuel damage limit will not 
be violated during a CRDA while following the analyzed rod 
position sequence mode of operation. The generic analyzed 
rod position sequence analysis (Ref. 8) also evaluates the 
effect of fully inserted, inoperable control rods not in 
compliance with the sequence, to allow a limited number 
(i.e., eight) and distribution of fully inserted, inoperable 
control rods. 

When performing a shutdown of the plant, an optional rod 
position sequence (Ref. 9) may be used provided that all 
withdrawn control rods have been confirmed to be coupled. 
The rods may Qe inserted without the need to stop at 
intermediate positions since the possibility of a CRDA is 
eliminated by the confirmation that withdrawn control rods 
are coupled. When using the (Ref. 9) control rod sequence 
for shutdown, the RWM may be reprogrammed to enforce the 
requirements of the improved control rod insertion process, 
or may be bypassed and the analyzed rod position sequence 
implemented under LCO 3.3.2,1, Condition D controls. 

In order to use the Reference 9 shutdown process, an extra 
check is required in order to consider a control rod to be 
"confirmed" to be coupled. This extra check ensures that no 
single operator error can result in an incorrect coupling 
check. For purpose~ of this shutdown process, the method for 
confirming that control rods are coupled varies depending on 
the position of the control rod in the core. Detail on this 
coupling confirmation requirement are provided in 
Reference 9. If the requirements for use of the control rod 
insertion process contained in Reference 9 are followed, the 
plant is considered in compliance with the rod position 
sequence as required by LCO 3.1.6. 

Rod pattern control 5atisfies Criterion 3 of the NRC Policy 
Statement, 

(continued) 
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LCO Compliance with the prescribed control rod sequences 
minimizes the potential consequences of a CRDA by limiting 
the initial condit1ons to those consistent with the analyzed 
rod position sequence. This LCO only applies to OPERABLE 
control rods. For inoperable control rods required to be 
inserted, separate requirements are specified in LCO 3.1.3, 
~control Rod OPERABILITY,· consistent with the allowances for 
inoperable control rods in the analyzed rod position 
sequence. 

APPLICABILITY 

PBAPS UNIT 2 

In MODES 1 and 2, when THERMAL POWER is~ 10% RTP, the CRDA 
is a Design Basis Accident and, therefore, compliance with 
the assumptions of the safety analysis is required. When 
THERMAL POWER is> 10% RTP, there is no credible control rod 
configuration that results in a control rod worth that could 
exceed the 280 cal/gm fuel damage limit during a CRDA 
(Ref. 2). In MODES J, 4, and 5, since the reactor is shut 
down and only a single control rod can be withdrawn from a 
core cell containing fuel assemblies, adequate SOM ensures 
that the consequences of a CRDA are acceptable, since the 
reactor will remain subcritical with a single control rod 
withdrawn. 

(continued) 

B 3.l-35a Revision No. 63 



BASES (continued) 

Rod Pattern Control 
8 3.1.6 

ACTIONS A.land A.2 

PBAPS UN IT 2 

With one or more OPERABLE control rods not in compliance 
with the analyzed rod position sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours. 
Noncompliance with the prescribed sequence may be the result 
of "double notc:hi ng," drifting from a control rod drive 
cooling water transient, le-0king scram valves, or a power 
reduction to~ 10% RTP before establishing the correct 
control rod pattern. The number of OPERABLE control rods 
not in compliance with the prescribed sequence is limited to 
eight, to prevent the operator from attempting to correct a 
control rod pattern that significantly deviates from the 
prescribed sequence. When the control rod pattern is not in 
compliance with the prescribed sequence, all control rod 
movement must be stopped except for moves needed to correct 
the rod pattern, or scram if warranted. 

Required Action A.1 is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. LCO 3.3.2.1 requires 
verification of control rod movement by a second licensed 
operator or a qualified member of the technical staff Ci .e., 
personnel trained in accordance with an approved training 
program). This ensures that the control rods wi 11 be moved 
to the correct position. A control rod not in compliance 
with the prescribed sequence is not considered inoperable 
except as required by Required Action A.2. The allowed 
Completion Time of 8 hours is reasonable, considering the 
restrictions on the number of allowed out of sequence 
control rods and the low probability of a CRDA occurring 
during the time the control rods are out of sequence. 

B.1 and B.2 

If nine or more OPERABLE control rods are not in compliance 
with the analyzed rod position sequence, the control rod 
pattern significantly deviates from the prescribed sequence. 
Control rod withdrawal should be suspended immediately to 
prevent the potential for further deviation from the 
prescribed sequence. Control rod insertion to correct 
control rods withdrawn beyond their allowed position is 
allowed since, in general, insertion of control rods has 
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8.1 and B.2 (continued) 

Rod P-0ttern Control 
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less impact on control rod worth than withdrawals have. 
Required Action B.1 is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. 

LCO 3.3.2.1 requires verification of control rod movement by 
a second licensed operator or a qualified member of the 
technical staff. 

When nine or more OPERABLE control rods are not in 
compliance with the analyzed rod position sequence, the 
reactor mode switch must be placed in the shutdown position 
within 1 hour. With the mode switch in shutdown, the 
reactor is shut down, and as such, does not meet the 
applicability requirements of this LCO. The allowed 
Completion Time of 1 hour is reasonable to allow insertion 
of control rods to restore compliance, and is appropriate 
relative to the low probability of a CRDA occurring with the 
control rods out of sequence. 

SR 3.1.6.1 

The control rod pattern is periodically verified to be in 
compliance with the analyzed rod position sequence to ensure 
the assumptions of the CRDA analyses are met. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. The RWM provides control rod 
blocks to enforce the required sequence and is required to be 
OPERABLE when operating at$ 10% RTP. 

1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

2. Letter (BWROG-8644) from T. Pickens (BWROG) to G. C. 
Lainas (NRC), "Amendment 17 to General Electric 
Licensing Topical Report NEDE-24011-P-A." 

3. UFSAR, Section 14.6.2.3. 

4. Deleted. 

5. 10 CFR 50.67. 
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6. 
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NED0-21778-A, "Transient Pressure Rises Affected 
Fracture Toughness Requirements for Boiling Water 
Reactors," Qecember 1978. 

7. ASME, Boiler and Pressure Vessel Code, 

8. NED0-21231, "Banked Position Withdrawal Sequence," 
January 1977. 

9. ~~D0-33091-h 1 ulmproved 3PWS Control Rod Insertior 
Process," Rev~sior 2, July 2004. 
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B 3.1. 7 Standby Liquid Control (SLC) System 
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The SLC System is designed to provide the capability of 
bringing the reactor, at any time in a fuel cycle, from full 
power and minimum control rod inventory (which is at the peak 
of the xenon transient) to a subcritical condition with the 
reactor in the most reactive, xenon free state without taking 
credit for control rod movement. The SLC System satisfies 
the requirements of 10 CFR 50.62 (Ref. 1) on anticipated 
transient without scram using highly enriched boron. Using 
highly enriched boron in the SLC System increases the rate of 
Boron-10 injection and functions to shutdown the reactor core 
faster. This limits the heat generated that is transferred 
to the suppression pool during an ATWS event. Limiting the 
heat transferred to the suppression pool maintains the pool 
below design limits, which ensures adequate net positive 
suction head (NPSH) is available for the emergency core 
cooling system (ECCS) pumps without credit for containment 
acci'dent pressure. 

The SLC System is also used to maintain suppression pool pH 
at or above 7 following a loss of coolant accident (LOCA) 
involving significant fission product releases. Maintaining 
suppression pool pH levels at or above 7 following ~n 
accident ensures that sufficient iodine will be retained in 
the suppression pool water. 

Reference 1 requires a SLC System with a minimum flow 
capacity and boron content equivalent in control capacity to 
86 gpm of 13 weight percent sodium pentaborate solution. 
Natural sod1um pentaborate solution is 19.8% atom Boron-10. 
Therefore, the system parameters of concern, boron 
concentration (C), SLC pump flow rate (Q), and Boron-10 
enrichment (E), may be expressed as a multiple of ratios. 
The expression is as follows: 

C Q E 
----- X ----- X -----~ 
13% weight 86 gpm 19.8% atom 

If the product of this expression is~ l; then the SLC 
System satisfies the criteria of Reference 1. As such, the 
product of this expression at the minimum acceptance 
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criteria for the surveillances of concentration, flow rate 
and boron enrichment is> 1.69, which reflects that the SLC 
System exceeds the criteria of Reference 1. 

The SLC System consists of a boron solution storage tank, 
two positive d1splacement pumps, two explosive valves that 
are provided in parallel for redundancy, and associated 
piping and valves used to transfer borated water from the 
storage tank to the reactor pressure vessel (RPV). The 
borated solution is discharged near the bottom of the core 
shroud, where it then mixes with th~ cooling water rising 
through the core. A smaller tank containing demineralized 
water is provided for testing purposes. 

The SLC System is ITTanually initiated from the main control 
room, as directed by the emergency operating procedures, if 
the operator believes the reactor cannot be shut down, or 
kept shut down, with the control rods. The SLC System is 
used in the event that enough control rods cannot be 
inserted to accomplish shutdown and cooldown in the normal 
manner. The SLC System injects borated water into the 
reactor core to add negative reactivity to compensate for 
all of the various reactivity effects that could occur 
during plant operations. To meet this objective, it is 
necessary to inject a quantity of boron, which produces a 
concentration of 660 ppm of natural boron, in the reactor 
coolant at 68°F. To allow for potential leakage and 
imperfect mixing in the reactor system, an additional amount 
of boron equal to 25% of the amount cited above is added as 
a minimum (Ref. 2). The minimum level of sodium pentaborate 
in solution in the SLC tank (i.e., SR 3.1.7.1, 2: 52%) and 
the temperature versus concentration limits in Figure 3.1.7-
1 are calculated such that the required concentration is 
achieved, with additional margin associated with using 
highly enriched boron to increase the rate of Boron-10 
injection, accounting for dilution in the RPV with normal 
water level and including the water volume in the residual 
heat removal shutdown cooling piping and in the 
recirculation loop piping. This quantity of borated 
solution is the amount that is above the pump suction 
shutoff level in the boron solution storage tank. No credit 
is taken for the portion of the tank volume that cannot be 
injected. The maximum allowable concentration of sodium 
pentaborate depicted in Figure 3.1.7-1 has been established 
to ensure that the solution saturation temperature does not 
exceed 43°F. Using highly enriched boron (1 .e., SR 
3.1.7.10, ~ 92.0%) in the SLC System increases the rate of 
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Boron-10 injection and functions to shutdown the reactor 
core faster. This limits the heat generated that is 
transferred to ~he suppression pool during an ATWS event. 
Limiting the heat transferred to the suppression pool 
maintains the pool below design limits, which ensures 
adequate NPSH is available for the ECCS pumps without credit 
for containment accident ~ressure. 

The sodium pentaborate solution in the SLC System is also 
used, post-LOCA, to maintain suppression pool pH at or above 
7. The system parameters used in the calculation are the 
minimum allowable volume, Boron-IO enrichment, and 
concentration of sodium pentaborate in solution in the SLC 
tank. These minimum allowable values are required to 
maintain suppression pool pH~ 7.0 post-LOCA. This prevents 
radioactive iodine from re-evolving, which limits the iodine 
release to the plant environs and minimizes the radiological 
consequences to comply with 10 CFR 50.67 limits (Ref. 3). 

The SLC System satisfies Criteria 3 and 4 of the NRC Policy 
Statement. 

The OPERABILITY of the SLC System provides backup capability 
for reactivity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the availability 
of a flow path to the RPV, including the OPERABILITY of the 
pumps and valves. Two SLC subsystems are required to be 
OPERABLE; each contains an OPERABLE pump, an explosive val~e, 
and associated piping, valves, and instruments and controls 
to ensure an OPERABLE flow path. 

In MODES 1 and 2, shutdown capability is required. In MODES 
1, 2, and 3, SLC System injection capability is required in 
order to maintain post OBA LOCA suppression pool pH. In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate controls to 
ensure that the reactor remains subcritical. In MODE 5, 
only a single control rod can be withdrawn from a core ~ell 
containing fuel assemblies. Demonstration of adequate SDM 
(LCO 3.1.1, "SHUTDOWN MARGIN (SOM)") ensures that the 
reactor will not become critical. Therefore, the SLC System 
is not required to be OPERABLE when only a single control 
rod can be withdrawn, 
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In MODES 1, 2, and 3, the SLC System must be OPERABLE to 
ensure that offsite doses remain within 10 CFR 50.67 (Ref. 3) 
limits following a LOCA involving significant fission product 
releases. The SLC System is designed to maintain suppression 
pool pH at or above 7 following a LOCA involving significant 
fission product releases to ensure that iodine will be 
retained in the suppression pool water. 

A.land A., 
If the boron solution concentration is> 9.82% weight but 
the concentration and temperature of boron in solution and 
pump suction piping t€mperature are within the limits of 
Figure 3.1.7-1, operation is permitted for a limited period 
since the SLC subsystems are capable of performing the 
intended function. It is not necessary under these 
conditions to declare both SLC subsystems inoperable since 
the SLC subsystems are capable of performing their intended 
function. 

The concentration and temperature of boron in solution and 
pump suction piping temperature must be verified to be 
within the limits of Figure 3.1.7-1 within 8 hours and once 
per 12 hours thereafter (Required Action A.1). The 
temperature versus concentration curve of Figure 3.1.7-1, 
for concentrations> 9.82% weight, ensures a l0°F margin 
will be maintained above the saturation temperature. This 
verification ensures that boron does not precipitate out of 
solution in the storage tank or in the pump suction piping 
due to low boron solution temperature (below the saturation 
temperature for the given concentration). The Completion 
Time for performing Required Action A.1 is considered 
acceptable given the low probability of a Design Basis 
Accident (OBA) or transient occurring concurrent with the 
failure of the control rods to shut down the reactor and 
operating experience which has shown there are relatively 
slow variations in the measured parameters of concentration 
and temperature over these time periods. 

Continued operation is only permitted for 72 hours before 
boron solution concentration must be restored to~ 9.82% 
weight. Taking into consideration that the SLC System design 
capability still exists for vessel injection under these 
conditions and the low probability of the temperature and 
concentration limits of Figure 3.1.7-1 not being met, the 
allowed Completion Time of 72 hours is acceptable and 
provides adequate time to restore concentration to within 
limits. 

(continued) 
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If one SLC subsystem is inoperable for reasons other than 
Condition A, the inoperable subsystem must be restored to 
OPERABLE status within 7 days or in accordance with the Risk 
Informed Completion Time Program. In this condition, the 
remaining OPERABLE subsystem 1s adequate to perform the 
shutdown function. However, the overall reliability 1s 
reduced because a single failure in the remaining OPERABLE 
subsystem could result in the loss of SLC System shutdown 
capability. The 7 day Completion Time is based on the 
availability of an OPERABLE subsystem capable of performing 
the intended SLC System function and the low probability of a 
OBA or severe transient occurring concurrent with the failure 
of the Control Rod Drive (GRD) System to shut down the plant. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

Ll 

If both SLC subsystems are inoperable for reasons other than 
Condition A, at least one subsystem must be restored to 
OPERABLE status within 8 hours. The allowed Completion Time 
of 8 hours is considered acceptable given the low 
probability of a OBA or transient occurring concurrent with 
the failure of the control rods to shut down the reactor. 

D.1 and 0.2 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours and MODE 4 within 36 hours. 
The allowed Completion Times are reasonable, based on 
operating experience, to reach the required MODES from full 
power conditions 1n an orderly manner and without challenging 
plant systems. 
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SR 3,1.7.1 through SR 3.1.7.3 verify certain characteristics 
of the SLC System (e.g. 1 the level and temperature of the 
borated solution in the storage tank), thereby ensuring SLC 
System OPERABILITY without disturbing normal plant 
operation. These surveillances ensure that the proper 
borated solution level and temperature, including the 
temperature of the pump suction piping. are maintained. 
Maintaining a minimum specified borated solution temperature 
is important in ensuring that the boron remains in solution 
and does not precipitate out in the storage tank or in the 
pump suction piping. The temperature limit specified in SR 
3.1.7.2 and SR 3.1.7.3 and the maximum sodium pentaborate 
concentration specified in Figure 3.1.7-1 ensures that a 
l0°F margin will be maintained above the saturation 
temperature. Control room alarms for low SLC storage tank 
temperature and low SLC System pipin.g temperature are 
available and are set at 55°f. As such. SR 3.1.7.2 and SR 
3.1.7.3 may be satisfied by verifying the absence of low 
temperature alarms for the SLC storage tank and SLC System 
Riping. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,1,7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
those that limit the shelf life of the explosive charges, 
must be followed. The Sijrveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.1.7.6 verifies that each valve in the system is in its 
correct position, but does not apply to the squib (i.e., 
explosive) valves. Verifying the correct alignment for 
manual and power operated valves in the SLC System flow path 
provides assurance that the proper flow paths wi11 exist for 
system operation. A valve is also allowed to be in the 
nonaccident position provided it can be aligned to the 
accident position from the contrDl room, or locally by a 
dedicated operator at the valve control. This is acceptable 
since the SLC System is a manually initiated system. This 
Surveillance also does not apply to valves that are locked, 
sealed, or otherwise secured in position since they are 
verified to be in the correct position prior to 1ocking, 
sealing, or securing. This verification of valve alignment 
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does not require any testing or valve manipulation; rather, 
it involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.1.7.5 

This Surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure 
that the proper concentration of boron exists in the storage 
tank. Having the proper concentration of boron in the 
storage tank ensures the SLC subsystems will perform their 
intended function of injecting no less than the minimum 
quantity of Boron-10 and amount of sodium pentaborate 
required by ATWS analyses. The SlC subsystems function to 
quickly shutdown the reactor in the event of an ATWS. This 
limits the heat generated that is transferred to the 
suppression pool during an ATWS event. Limiting the heat 
transferred to the suppression pool maintains the pool below 
design limits, which ensures adequate NPSH is available for 
the ECCS pumps without credit for containment accident 
pressure. The SLC subsystems also function to maintain 
suppression pool pH~ 7,0 under post-LOCA conditions. 
SR 3.1.7.5 must be performed anytime boron or water is added 
to the storage tank solution to determine that the boron 
solution concentration is~ 8.32% weight and~ 9.82% weight. 
SR 3.1.7.5 must also be performed anytime the temperature is 
restored to within limits to ensure that no significant 
boron precipitation occurred. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.1.7.7 Deleted 

SR 3,1,7.8 

Demonstrating that each SLC System pump develops a flow 
rate~ 49.1 gpm at a discharge pressure~ 1275 psig ensures 
that pump performance has not degraded below design values 
during the fuel cycle. This minimum pump flow rate 
requirement ensures that, when combined with the sodium 
pentabor~te 

(continued) 
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solution concentration requirements, the rate of negative 
reactivity insertion from the SLC System will adequate1y 
compensate for the positive reactivity effects encountered 
during power reduction, cooldown of the moderator, and xenon 
decay. The rate of negative reactivity insertion is 
increased by using highly enriched boron in the SLC System 
solution that increases the rate of Boron-10 injection and 
functions to shutdown the reactor core faster. This limits 
the heat generated that is transferred to the suppression 
pool during an ATWS event. Limiting the heat transferred to 
the suppression pool maintains the pool below design limits, 
which ensures adequate NPSH is available for the ECCS pumps 
without credit for containment accident pressure. This test 
confirms one point on the pump design curve and is 
indicative of overall performance. Such inservice 
inspections confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating 
abnormal performance. The Frequency of this Surveillance is 
in accordance with the INSERVICE TESTING PROGRAM. 

SR 3,1.7.9 

This Surveillance ensures that there is a functioning flow 
path from the boron solution storage tank to the RPV, 
including the firing of an explosive valve. The replacement 
charge for the explosive valve shall be from the same 
manufactured batch as the one fired or from another batch 
that has been certified by having one of that batch 
successfully fired. The Surveillance may be performed in 
separate steps to prevent injecting boron into the RPV. An 
acceptable method for verifying flow from the pump to the 
RPV is to pump demineralized water from a test tank through 
one SLC subsystem and into the RPV. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 
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Enriched sodium p~ntaborate solut1on is made by mixing 
granul~r. enriched sotlium pentaborate with water. Isotopic 
tests on the granu1ar sodium p~ntaborate to verify the 
actua1 B-10 enrichment must be performed prior to addition 
to the SLC tank in order to ensure that the proper B-10 atom 
percentage is being used. The tests may use vendor 
certification documents. 

I. 10 CF R 5·0 . 6.2 • 

2·. UFSAR, Section 3. .. 8.4. 

3. 10 CF R: 50. 6 7 • 
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The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. As discussed in 
Reference 1, the SDV vent and drain valves need not be 
considered primary containment isolation valves (PCIVs) for 
the Scram Discharge System. (However, at PBAPS, these 
valves are considered PCIVs.) The SDV is a volume of header 
piping that connects to each hydraulic control unit (HCU) 
and drains into an instrument volume. There are two SDVs 
(headers) and a common instrument volume that receives all 
of the control rod drive (CRD) discharges. The instrument 
volume is connected to a common drain line with two valves 
in series. Each header is connected to a common vent line 
with two valves in series for a total of four vent valves. 
The header piping is sized to receive and contain all the 
water discharged by the CRDs during a scram. The design and 
functions of the SDV are described in Reference 2. 

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to close during scram to 
limit the amount of reactor coolant discharged so that 
adequate core cooling is maintained and offsite doses r8lllain 
within the limits of 10 CFR 50.67 (Ref. 3). 

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
limits of 10 CFR 50.67 (Ref. 3), and adequate core cooling 
is maintained (Ref. 1). The SDV vent and drain valves allow 
continuous drainage of the SDV during normal plant operation 
to ensure that the SDV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram. To 
automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1, MReactor Protection System (RPS) 
Instrumentation") is initiated if the SDV water level in the 

(continued) 

B 3.1-48 Revision No. 75 



BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

SDV Vent and Drain Valves 
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instrument volume exceeds a specified setpoint. The 
setpoint is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram. 

SDV vent and drain valves satisfy Criterion 3 of the NRC 
Policy Statement. 

The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping. 
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to be opened 
following scram reset to ensure that a path is available for 
the SDV piping to drain freely at other times. 

In MODES 1 and 2, scram may be required; therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4, 
control rods are not able to be withdrawn since the reactor 
mode switch is in shutdown and a control rod block is 
applied. This provides adequate controls to ensure that 
only a single control rod can be withdrawn. Also, during 
MODE 5, only a single control rod can be withdrawn from a 
core cell containing fuel assemblies. Therefore, the SDV 
vent and drain valves are not required to be OPERABLE in 
these MODES since the reactor is subcritical and only one 
rod may be withdrawn and subject to scram. 

T~e ACTIONS Table is modified by Notes indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Required Actions 
for each Condition provide appropriate compensatory actions 
for each inoperable SDV line. Complying with the Required 
Actions may allow for continued operation, and subsequent 
inoperable SDV lines are governed by subsequent Condition 
entry and application of associated Required Actions. 

When a line is isolated, the potential for an inadvertent 
scram due to high SDV level is increased. During these 
periods, the line may be unisolated under administrative 
control. This allows any accumulated water in the line to 
be drained, to preclude a reactor scram on SDV high level. 
This is acceptable since the administrative controls ensure 
the valve can be closed quickly, by a dedicated operator, if 
a scram occurs with the valve open. 

(continued) 
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SDV Vent and Drain Valves 
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When one SDV vent or drain valve is inoperable in one or 
more lines, the associated line must be isolated to contain 
the reactor coolant during a scram. The 7 day Completion 
Time is reasonable, given the level of redundancy in the 
lines and the low probability of a scram occurring during 
the time the valves are inoperable and the line is not 
isolated. The SDV is still isolable since the redundant 
valve in the affected line is OPERABLE. During these 
periods, the single failure criterion may not be preserved, 
and a higher risk exists to allow reactor water out of the 
primary system during a scram. 

Ll 

If both valves in a line are inoperable, the line must be 
isolat€d to contain the reactor coolant during a scram. 

The 8 hour Completion Time to isolate the line is based on 
the low probability of a scram occurring while the line is 
not isolated and unlikelihood of significant CRD seal 
leakage. 

Ll 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems. 

(continued) 
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SDV Vent and Drain Valves 
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During normal operation, the SDV vent and drain valves 
should be in the open position (except when performing 
SR 3.1.8.2 or SR 3.3.1.1.9 for Function 13, Manual Scram, of 
Table 3.3.1.1-1) to allow for drainage of the SDV piping. 
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that the valves are in the correct 
position. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.1.8.2 

During a scram, the SDV vent and drain valves should close 
to contain the reactor water discharged to the SDV piping. 
Cycling each valve through its complete range of motion 
(closed and open) ensures that the valve will function 
properly during a scram. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 
15 seconds after receipt of a scram signal is based on the 
bounding leakage case evaluated in the accident analysis 
(Ref. 2). The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.1.1 
and the scram time testing of control rods in LCO 3.1.3 
overlap this Surveillance to provide complete testing of the 
assumed safety function. The Surveillance Frequency is 
control1ed under the Surveillance Frequency Control Program. 

(continued) 
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NUREG-0803, "Gener1 c Safety Eval uat1 on Report 
Regarding Integrity of BWR Scram System Piping,~ 
August 1981. 

2. UFSAR, Sections 3.4.5.3.1 and 7.2.3.6. 

3. 10 CfR 50.67. 
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B 3.2 POWfR DISTRIBUTION LIMITS 

B 3 .. 2. I AVERAGE PLANAR LINEAR HEAT GENERATION RATE CAPLHGR) 

BASES 

BACKGROUND The APlHGR is a measure of the average LHGR of all the fuel 
rods in a fuel assembly'at any axial location. Limits on 
the APLHGR are specified to ensure that the pe~k cladding 
temperature (PCT) during the postulated design basis loss of 
coolant accident (LOCA) does not exceed the limits specified 
in 10 CFR 50.46. 

APPLICABLE The analytical methods and i;!Ssumptions used in evaluating 
SAFETY ANALYSES Design· Basis Accidents CDBAs) that determine the APLHG,R 

limits are presented in References 1, 2, 3, 4, 5, and 7. 
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LOCA analyses are performed to ensure that the APLHGR limits 
are adequate to meet the PCT and maximum oxidation limits of 
10 CFR 50.46. The analysis is performed using calculational 
models that are consistent with the requirements of 
10 CFR 50, Appendix K. A complete discussion of the 
analysis code is provided in Reference 11. The PCT following 
a postulated LOCA is a function of the average heat 
generation rate of all the rods of a fuel assembly at any 
axial location and is not strongly influenced by the rod to 
rod power distribution within an assembly. A conservative 
multiplier is applied to the LHG.R assumed in the LOCA 
analysis to account for the uncertainty associated with the 
measurement of the APLHGR. 

For single recirculation loop operation, a conservative 
multiplier is applied to the APLHGR as specified in the COLR 
(Ref. 12). This is due to the conservative analysis 
assumption of an earlier departure from nucleate boiling with 
one recirculation loop available, resulting in a more severe 
cladding heatup during a LOCA. 

Power-dependent and flow-dependent APLHGR adjustment factors 
may also be provided per Reference 1 to ensure that fuel 
design limits are not exceeded due to the occurrence of a 
postulated transient event during operation at off-rated 
(less than 100%) reactor power or core flow conditions. 
These adjustment factors are applied, if required, per the 
COLR and decrease the allowable APLHGR value. 

The APLHGR satisfies Criterion 2 of the NRC Policy 
Statement. 

The APLHGR limits specified in the COLR are the result of 
the fuel design and OBA analyses. The limits are developed 
as a function of exposure and are applied per the COLR. 
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With only one recirculation loop in operation, in 
conformance with the requirements of LCO 3.4.1, 

APLHGR 
B 3.2.1 

"Reci rcu l ati on Loops Operating," the limit is determined by multiplying the exposure dependent APLHGR limit by a conservator factor. 

The APLHGR limits are primarily derived from LOCA analyses that are assumed to occur at high power levels. Design calculations (Ref. 6) and operating experience have shown that as power is reduced, the margin to the required APLHGR limits increases. This trend continues down to the PQWer range of 5% ta 15% RTP when entry into MODE 2 occurs. When in MODE 2, the wide range neutron monitor period-short scram function provides prompt scram initiation during any 
significant transient, thereby effectively removing any 
APLHGR limit compliance concern in MODE 2. Therefore, at THERMAL POWER levels< 22.6% RTP, the reactor is operating with substantial margin to the APLHGR limits; thus, this LCO is not required. 

If any APLHGR exceeds the required limits, an assumption regarding an initial condition of the DBA analyses may not be met. Therefore, prompt action should be taken to restore the APLHGR(s) to within the required limits such that the plant operates within analyzed conditions and within design limits of the fuel rods. The 2 hour Completion Time is sufficient to restore the APLHGR(s) to within its limits and is acceptable based on the low probability'of a DBA 
occurring simultaneously with the APLHGR out of 
specification. 

Ll 

If the APLHGR cannot be restored to within its required limits within the associated Completion Time, the plant must be brought to a MODE or other specified condition in which the LCO does not apply. To achieve this status, THERMAL POWER must be reduced to< 22.6% RTP within 4 hours. The 
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Ll (continued) 
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allowed Comp1etion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to< 22.6% RTP in an 
orderly manner and without cha1lenging plant systems. 

SR 3.2,1.1 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and then 
periodically thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER~ 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at low power levels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

NED0-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

UFSAR, Chapter 3. 

UFSAR, Chapter 6. 

UFSAR, Chapter 14. 

NED0-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single Loop Operation," May 1980. 

6. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Peach Bottom 
Atomic Power Station Units 2 and 3," Revision 2, March 
1995. 

7. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

a. Deleted 

9. NED0-30130-A, "Steady State Nuclear Methods," 
April 1985. 
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11. NEOC-32163P, "Peach Bottom Atomic Power Station Units 
2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant Acc:ident 
Analysis.," January 1993. 

12. Peach Bottom Unit 2 Core Operating limits Repor·t 

13. 

cmL~- -
N~DC-33873P, "Safety Analysis R~port for Peach Bottom 
At0n1ic Power Station, Units 2 and 3, Thetmal Power 
Optimization," Revision Q. 
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MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual fuel 
assembly power. The operating limit MCPR is established to 
ensure that no fuel damage results during abnormal 
operational transients, and that 99.9% of the fuel rods are 
not susceptible to boiling transition if the limit is not 
violated. Although fuel damage does not necessarily occur 
if a fuel rod actually experienced boiling transition 
(Ref. 1), the critical power at which boiling transition is 
calculated to occur has been adopted as a fuel design 
criterion. 

The onset of transition boiling is a phenomenon that is 
readily detected during the testing of various fuel bundle 
designs. Based on these experimental data, correlations 
have been developed to predict critical bundle power (i.e., 
the bundle power level at the onset of transition boiling) 
for a given set of plant parameters (e.g., reactor vessel 
pressure, flow, and subcooling). Because plant operating 
conditions and bundle power levels are monitored and 
determined relatively easily, monitoring the MCPR is a 
convenient way of ensuring that fuel failures due to 
inadequate cooling do not occur. 

The analytical methods and assumptions used in evaluating 
the abnormal operational transients to establish the 
operating limit MCPR are presented in References 2, 3, 4, 5, 
6, 7, 8, and 9. To ensure that the MCPR Safety Limit (SL) 
is not exceeded during any transient event that occurs with 
moderate frequency, limiting transients have been analyzed 
to determine the largest reduction in critical power ratio 
(CPR). The types of transients evaluated are loss of flow, 
increase in pressure and power, positive reactivity 
insertion, and coolant temperature decrease. The limiting 
transient yields the largest change in CPR (~CPR). When the 
largest ~CPR (corrected for analytical uncertainties) is 
combined with the MCPR99 91, the required operating limit MCPR 
is obtained. 
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MCPR99 gi is determined to ensure more than 99.9% of the 
fuel rods in the core are not susceptible to boiling 
transition using a statistical model that combines all the 
uncertainties in operating parameters and the procedures 
used to calculate critical power. Th€ probability of the 
occurrence of boiling transition is determined using the 
approved Critical Power correlations. Details of the MCPR~ n 
calculation are given 1n Reference 2. Reference 2 also 
includes a tabulation of the uncertainties and the nominal 
values of the parameters used in the MCPR99 91 statistical 
analysis. 

The MCPR operating limits are derived from the MCPRgus value 
and transient analysis, and are depefldent on the operating 
core flow and power state (MCPRf and MCPRp, respectively) to 
ensure adherence to fuel design limits during the worst 
traITsient that occurs with moderate frequency (Refs. 6, 7, 
8, and 9). Flow dependent MCPR limits are determined by 
steady state thermal hydraulic methods with key physics 
response inputs benchmarked using the three dimensional BWR 
simulator code (Ref. 10) to analyze slow flow runout 
transients. The flow dependent operating limit, MCPRt, is 
evaluated based on a single recirculation pump flow runout 
event (Ref. 9). 

Power dependent MCPR limits (MCPRP) are determined by 
approved transient analysis models (Reference 2). Due to the 
sensitivity of the transient response to initial core flow 
levels at power levels below those at which the turbine stop 
valve closure and turbine control valve fast closure scrams 
are bypassed, high and Tow flow MCPRP operating limits are 
provided for operating between 22.6% RTP and the previously 
mentioned bypass power level. 

The MCPR satisfies Criterion 2 of the NRC Policy Statement. 

The MCPR operating limits specified in the COLR (MCPRgg gi 

value, MCPRt values, and HCPRp values) are the result of the 
Design Basis Accident (OBA) and transient analysis. The 
operating limit MCPR is determined by the larger of the MCPRf 
and MCPRp limits, which are based On thE? MCPRgggs limit 
specified in the COLR. 

The MCPR operating limits are primarily derived from 
transient analyses that are assumed to occur at high power 
levels. Below 22.6% RTP, the reactor is operating at a 
minimum recirculation pump speed and the moderator void 
ratio is small. Surveillance of thermal limits below 
22.6% RTP is unnecessary due to the large inherent margin 
that ensures that the MCPR SL is not exceeded even if a 
limiting transient occurs. Statistical analyses indicate 
that the nominal value of the initial MCPR expected at 
22.6% RTP is> 3.5. Studies of the var;ation of limiting 
transient behavior have been performed over the range of 
power and 
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flow conditions. These studies encompass the range of key 
actual plant parameter values important to typically 
limiting transients. The results of these studies 
demonstrate that a margin is expected between performance 
and the MCPR requirements, and that margins increase as 
power is reduced to 22.6% RTP. This trend is expected to 
continue to the 5% to 15% power range when entry into MODE 2 
occurs. When in MODE 2, the wide range neutron monitor 
period-short function provides rapid scram initiation for 
any significant power increase transient, which effectively 
eliminates any MCPR compliance concern. Therefore, at 
THERMAL POWER levels< 22.6% RTP, the reactor is operating 
with substantial margin to the MCPR limits and this LCO is 
not required. 

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transient 
analyses may not be met. Therefore, prompt action should be 
taken to restore the MCPR(s) to within the required limits 
such that the plant remains operating within analyzed 
conditions. The 2 hour Completion Time is normally 
sufficient to restore the MCPR(s) to within its limits ahd 
is acceptable based on the low probability of a transient or 
DBA occurring simultaneously with the MCPR out of 
specification. 

Ll 

If the MCPR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to< 22.6% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to< 22.6% RTP in an 
orderly manner and without challenging plant systems. 

SR 3,2.2.1 

The MCPR is required to be initially calculated within 
12 hours after TIIERMAL POWER is~ 22.6% RTP and periodically 
thereafter. It is compared to the specified limits 
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MCPR 
B 3.2.2 

in the COLR (Ref. 12) to ensure that the reactor is operating within the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER~ 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at low power levels. The Surveillance Prequency is 
controlled under the Survei1lance Frequency Control Program. 

SR 3.2.2.2 

Because the transient analysis takes credit for conservatism 
i.n the scram speed performance, it must be demonstrated that 
the specific scram speed distribution is consistent with 
that used in the transient analysis. SR 3.2.2.2 determines 
the value oft, which is a measure of the actual scram speed 
distribution compared with the assumed distribution. The 
MCPR operating limit is then determined based on an 
interpolation between the applicable limits for Option A 
(scram times of LCO 3 .1. 4, "Control Rod Scram Times") and 
Option B (realistic scram times) analyses. The parameter t 
must be determined once within 72 hours after each set of 
scram time tests required by SR 3.1,4.1, SR 3.1.4.2, and 
SR 3..1.4.4 because the effeGtive scram speed distribution 
may change during the cycle or after maintenance that could 
affect scram times. The 72 hour Completion Time is 
acceptable due to the relatively minor changes int expected during the fuel cycle. 

1. NUREG-0562, June 1979. 

2. NED0-24011-P-A, "General Electric Standard 
Application for Reactor Fuel,'' latest approved 
revision. 

3. UFSAR, Chapter 3. 

4. UFSAR, Chapter 6. 

5. UFSAR, Chapter 14. 

6. NE00-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single Loop Operation," May 1980. 
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NEOC-32,162-P, "Maxi•mum Extended Load L tne Limit and 
ARTS Improvement Program Analyses ~or Peach Bottom 
~tomic .Power Station Units 2 and 3," Revision 2 1 March 1995, 

8. NEDC-H566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
P-ressure Power Upratl;\," Revision O. 

9. NEDC-32428P, "Peach Bottom Atomic Power Station Unit 2 
Cyc1e 11 ARTS 1hermal LilhitS' Analyses/' December 1994. 

10. NED0-30130~A, "Steady State Nuclear Methods," 
Ap~il 1985. 

ll. NEDQ-24154, "Qualification of the One-Dimensional Core 
T'ransient Model for Boiling Water Reactors," 
October 1978. 

12, Peach Bottom Unit 2 Core Operating Limits Report 
(COLR). 

13. NEDC-33873P, "Safety Analysis. Report for Pt;!ach Bottom 
Atomic Power Station,. Units 2 and 3, Thermal Power 
Optimization,"_ Revisibn 0. 
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B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 2 

The LHGR is a measure of the heat generat1on rate of a fuel 
rod in a fuel assembly at any axial locat1on. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
including abnormal operational transients. Exceeding the 
LHGR limit could potentially result in fuel damage and 
subsequent release of radioactive materials. Fuel design 
limits are specified to ensure that fuel system damage, fuel 
rod failure, or inability to cool the fuel does not occur 
during the anticipated operating conditions identified in 
Reference 1. 

The analytical methods and assumptions used in evaluating 
the fuel system design are presented in References 1, 2, 3, 
4, 5, 6, 7, 8, 11, and 12. The fuel assembly is designed to 
ensure (in conjunction with the core nuclear and thermal 
hydraulic design, plant equipment, instrumentation, and 
protection system) that fuel damage will not result in the 
release of radioactive materials in excess of the guidelines 
of 10 CFR. Parts 20, 50, and 100, as applicable. The 
mechanisms that could cause fuel damage during operational 
transients and that are considered in fuel evaluations are: 

a. Rupture of the fuel rod cladding caused by strain from 
the relative expansion of the U02 pellet; and 

b. Severe overheating of the fuel rod cladding caused by 
inadeq~ate cooling. 

A value of 1% plastic strain of the fuel cladd1ng has been 
defined as the limit below which fuel damage caused by 
overstraining of the fuel cladding is not expected to occur 
(Ref. 9). 

Fuel design evaluations hav~ been performed and demonstrate 
that the 1% fuel cladding plastic strain design limit is not 
exceeded during continuous operation with LHGRs up to the 
operating limit specified in the COLR. The analysis also 
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LHGR 
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inc1udes allowances for short term transient operation above 
the operating limit to account for abnormal operational 
transients, plus an allowance for densification power 
spik.ing. 

Power-dependent and flow-dependent LHGR adjustment factors 
may also be provided per Reference 1 to ensure that fuel 
design limits are not exceeded due to the occurrence of a 
postulated transient event during operation at off-rated 
(less than 100%) reactor power or core flow conditions. 
These adjustment factors are applied, if required, per the 
COLR and decrease the allowable LHGR value. 

Additionally, for single recirculation loop operation, an 
LHGR multiplier may be provided per Reference 1. This 
multiplier is applied per the COLR and decreases the 
allowable LHGR value. This additional margin may be 
necessary during SLO to account for the conservative analysis 
assumption of an earlier departure from nucleate boiling with 
only one recirculation loop available. 

The LHGR satisfies Criterion 2 of the NRC Policy Statement. 

The LHGR is a basic assumption in the fuel design analysis. 
The fuel has been designed to operate at rated core power 
with sufficient design margin to the LHGR calculated to 
cause a 1% fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR. 

The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 
power 1evels < 22.6% RTP, the reactor is operating with a 
substantial margin to the LHGR limits and, therefore, the 
Specification is only required when the reactor is operating 
at 2: 22.6% RTP. 

AJ. 

If any LHGR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LHGR(s) to within its required limits such that 
the plant is operating within analyzed conditions. The 

Ccontinued) 
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LHGR
B_ 3,2.3 

2 hour Completion Time is normally sufficient to restore the LHGR(s) to within its limits and is acceptable based on the low probability of a transient or Desi.gn Basis Accident 
occurring simultaneous1y with the LHGR out of specification. 

If the LHGR cannot be restored to within its required limits 
within the associated Comple~ioti Time, the plant mu~t be 
brought to a MOOE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
is reduced to< 22.6% RTP within 4 hours. The allowed 
Completion Time is reasonablet based on operating 
experience, to reduce THERMAL POWE~ TO< 22.6% RTP in an 
C?rderly manner and whhout thallenging plant systems. 
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SR 3.2,3,1 

The LHGR is required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and periodically 
thereafter. It is compared to the specified limits in the 
COLR (Ref. 10) to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER~ 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at lower power levels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

NED0-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

UFSAR, Chapter 3. 

UFSAR, Chapter 6. 

UFSAR, Chapter 14. 

NEDO- 24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single-Loop Operation," May 1980. 

6. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvements Program Analyses for Peach Bottom 
Atomic Power Station Units 2 and 3," Revision 2, 
March 1995. 

7. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

8. NEDC-32163P, "Peach Bottom Atomic Power Station Units 
2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," January 1993. 

9. NUREG-0800, Section 4.2, Subsection II.A.2(g), 
Revision 2, July 1981. 

10. Peach Bottom Unit 2 Core Operating Limits Report (COlR). 

11. G-080-VC-400, "Peach Bottom Atomic Power Station Units 
2 & 3 GNF2 ECCS-LOCA Evaluation," GE Hitachi Nuclear 
Energy, 0000-0100-8531-Rl, March 2011. 

12. G-080-VC-272, "Peach Bottom Atomic Power Station ECCS
LOCA Evaluation for GE14," General Electric Company, 
GENE-Jll-03716-09-02P, July 2000. 
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NEDC-33873P, ~safety Analysis Report for Peach Bottom 
Atomic Power Station, Units 2 and 3. Thermal Power 
Optimization," Revision 0. 
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B 3.3 INSTRUMENTATION 

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The RPS initiates a reactor scram when one or more monitored 
parameters exceed their specified limits, to preserve the 
integrity of the fuel cladding and the Reactor Coolant 
System (RCS) and minimize the energy that must be absorbed 
following a loss of coolant accident (LOCA). Th1s can be 
accomplished either automatically or manually. 

The protection and monitoring functions of the RPS have been 
designed to ensure safe operation of the reactor. This is 
achieved by specifying limiting safety system settings 
(LSSS) in terms of parameters directly monitored by the RPS, 
as well as LCOs on other reactor system parameters and 
equipment performance. The LSSS are defined in this 
Specification as the Allowable Values, which, in conjunction 
w1th the LCOs, establish the threshold for protective system 
action to prevent exceeding acceptable limits, 1nclud1ng 
Safety Limits (Sls) during Design Basis Accidents (OBAs). 

The RPS, as shown 1n the UFSAR Section 7.2, (Ref. 1), 
includes sensors, relays, bypass circuits, and switches that 
are necessary to cause 1n1tiation of a reactor scram. 
Functional d1vers1ty 1s provided by monitoring a wide range 
of dependent and independent parameters. The input 
parameters to the scram l0gic are from instrumentation that 
monitors reactor vessel water level, reactor vessel 
pressure, neutron flux, main steam line isolation valve 
position, turbine control valve (TCV) fast closure trip oil 
pressure, turbine stop valve (TSV} position, drywell 
pressure, scram discharge volume (SOV) water level, 
condenser vacuum, as well as reactor mode switch 1n shutdown 
position, manual scram signals, and RPS test switches. 
There are at least four redundant sensor input signals from 
each of these parameters (with the ~xcept1on of the manual 
scram signal and the reactor mode switch in shutdown scram 
signal). Most channels 1nclude electronic equipment (e.g., 
trip units) that compares measured input signals with 
pre-established setpoints. When the setpoint is exceeded, 
the channel output relay actuates, which then outputs an RPS 
trip signal to the tr1p log1c. 

ccantinued) 
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The RPS is comprised of two independent trip systems 
(A and B) With three logic channels in each trip system 
(logic channels Al, A2, and A3; Bl, 82, and 83) as shown in 
the Reference I figures. Logic channels Al, A2, Bl, and B2 
contain automatic logic for which the above monitored 
parameters each have at least one input to each of these 
logic channels. The outputs of the logic channels in a trip 
system are combined in a one-out-of-two logic so that either 
channel can trip the associated trip system. The tripping 
of both trip systems will produce a reactor scram. This 
logic arrangement is referred to as a one-out-of-two taken 
twice logic. In addition to the automatic logic channels, 
logic channels A3 and 83 {one logic channel per trip system) 
are manual scram channels. Both IIUSt be depressed in order 
to initiate the manual trip function. Each trip system can 
be reset by use of a reset switch. If a full scram occurs 
(both trip systems trip), a relay prevents reset of the trip 
systems for 10 seconds after the full scram signal is 
received. This 10 second delay on reset ensures that the 
scram function Will be completed. 

Two scram p1lot valves are located in the hydraulic control 
unit for each control rod drive (CRO). Each scram pilot 
valve is solenoid operated, with the solenoids normally 
energized. The scram pilot valves control the air supply-to 
the scram inlet and outlet valves for the associated CRD. 
When either scram pilot valve solenoid is energized, air 
pressure holds the scram valves closed and, therefore, both 
scram pilot valve solenoids must be de-energized to cause a 
control rod to scram. The scram valves control the supply 
and discharge paths for the CRD water during a scram. One 
of the scram pilot valve solenoids for each CRD is 
controlled by trip system A, and the other solenoid is 
controlled by trip system B. Any trip of trip system A in 
conjunction with any trip in trip system B results 1n 
de-energizing both solenoids, air bleeding off, scram valves 
opening, and control rod scram. 

The backup scram valves, which energize on a scram signal to 
depressurize the scram air header, are also controlled by 
the RPS. Additionally, the RPS controls the SDV vent and 
drain valves such that when logic channels Al and Bl are 
deenergized or when logic channel A3 is deenerg1zed the 
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RPS Instrumentation 
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inboard SDV vent and drain valves close to isolate the SDV, 
and when logic channels A2 and 82 are deenergized or when 
logic channel 83 is deenergized the outboard SDV vent and 
drain ~alves close to isolate the SOY. 

The actions of the RPS are assumed 1n the safety analyses of 
References 2 and 3. The RPS is required to initiate a 
reactor scram when monitored parameter values exceed the 
Allowable Values, specified by the setpoint methodology and 
listed in Table 3.3.1.1-1, to maintain OPERABILITY and to 
preserve the integrity of the fuel cladding, the reactor 
coolant pressure boundary (RCPB), and the containment, by 
minimizing the energy that must be absorbed following a 
LOCA. 

RPS instrumentation satisfies Criterion 3 of the NRC Policy 
Statement. Functions not specifically credited in the 
accident analysis are retained for the overall redundancy 
and diversity of the RPS as required by the NRC approved 
licensing basis. 

The OPERABILITY of the RPS is dependent on the OPERABILITY 
of the individual instrumentation channel Functions 
specified in Table 3.3.1.1-1. Each Function must have a 
required number of OPERABLE channels per RPS trip system, 
with their setpoints within the specified Allowable Value, 
where appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values, where applicable, are specified for each 
RPS Function specified in the Table. Trip setpoints are 
specified in the setpoint calculations. The trip setpoints 
are selected to ensure that the actual setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. A channel is inoperable if 
its actual trip setting is not within its required Allowable 
Value. 

Trip setpoints are those predetermined values of output at 
which an action should take place. The setpoints are 
compared to the actual process parameter (e.g., reactor 
vessel water level), and when the measured output value of 

(continued) 
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the process para.Dieter exceeds the setpoint 1 the associated 
device (e.g., trip unit) changes state. The analytit or 
das1gn limits are derived from the limiting values of the 
process parameters obtained from the safety analysis or 
other appropriate documents. The Allowable Va1ues are 
derived from the analytic or design limits, corrected for 
ca1ibration, process, and instrument errors. The trip 
set-points are determined from analytical or design limits, 
corrected for calibration, process~ and instrument errors, 
as well as 1nstrtuaent drift. In selected cases, the 
Al1owable Values and trip setpoints are determined by 
engineering judgement or historically accepted practice 
relative to the intended functi'on of the trip channel. The 
trip setpoints detertntned tn this manner provide adequate 
protection by assuring instrument and process uncertainties -
expected for the environments during the operating time of 
the associ~ted trip channels are accounted for. 

The OPERABILITY of scram pilot valves and associated 
solenoids, backup scram valves, and SOY valves, described in 
the Background section~ a,re not addressed by this LCO. 

The individual Functions care required to be OPERABLE in the 
MODES or other specified conditions specified in the Table, 
which may require an RPS trip to mitigate the consequences 
of a design basis accident or transient. To ensure a 
reliable scram function, a combination of Functions are 
required in each MODE to provide primary and diverse 
initiation signals. 

The only MODES specified in Table 3.3.1.l-.l are HODES 1 and_ 
2, and MODE 5 with any control rod withdrawn fr.om a core 
cell containing one or mote fuel assemblies. No RPS 
Function is required in MODES 3 and 4, since all control 
rods are fully-inserted and the Reactor Mode Switch Shutdown 
Position control rod withdrawal block. (LCO 3.3.2.1) does not 
all~ any control rod to be withdrawn. In MODE 5, control 
rods withdrawn from a core cell containing no fuel
assemblies do. not affect the .. reactivity of the core and, 
therefore, are not required to have the capability to scram. 
Provided all other control rods re~in inserted, no RPS 
function is required. In this condition, the required SOM 
(LCO 3.1.l) and refuel position one-rod-out interlock 
(LCO 3.9.2) ensure that no event requiring RPS will occur. 
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The specific Applicable Safety Analyses; LCO, and 
Applicability discussions are listed be ow on a Function by 
Function basis. 

Wide Range Neutron Monitor {WRNM} 

I.a. Wide Range Neutron Monitor Period-Short 

The WRNHs provide signals to facilitate reactor scraR1 in the 
event that core reactivity increase (shortening period) 
exceeds a predetenrii ned reference rate-. -To detenni ne the 
reactor period, the neutron flux signal is filtered. The 
period of this filtered neutron flux signal is used to 
generate trip signals when the respective trip setpoints are 
exceeded. The time to trip for a particular reactor period 
is dependent on the filter time constant, actual period of 
the signal and the trip setpoints. This period based signal 
is available over the entire operating range from initial 
control rod withdrawal to full power operation. In the 
startup range, the most signiftcant source of reactivity 
change is due to control r-Od withdrawal. The WRNM provides 
diverse protection from the rod worth minimizer (RWM) ,. which 
monito.rs and controls the movement of control rods at 1 ow 
power. The RWN prevents the withdrawal of an out of 
sequence control rod during startup that could result in an 
unacceptable neutron flux excursion (Ref. 2). The WRNM 
provides mitigation of the neutron flux excursion. To 
demonstrate the capability of the WRNH System to mitigate 
control rod withdrawal events, an analysis has been 
performed (Ref. 3) to evaluate the consequences of control 
rod withdrawal events during startup that are mitigated only 
by the WRNH period-short function. The withdrawal of a 
control rod out of sequence, during startup, analysis (Ref. 
3) assumes that one WRNM channel in each trip system is 
bypassed, demonstrates that the WRNMs provide protection 
against local control rod withdrawal errors and results in 
peak fuel enthalpy below the 170 cal/gm fuel failure 
threshold criterion. 

The WRNMs are also capable of limiting other reactivity 
excursions during startup, such as cold water injection 
events, although no credit is specifically assumed. 

{continued} 
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1.a. Wjde Range Neutr9n Monitor Period-Short 
{continued) 

The WRNH System is divided into two groups of WRNM channels, 
with four channels inputting to each trip system. The 
analysis of Reference 3 assumes that one channel in each 
trip system is bypassed. Therefore, six channels with three 
channels in each trip system are required for WRNM 
OPERABILITY to ensure that no single instrlDllent failure will 
preclude a scram from this Function on a valid signal. 

The analysis of Reference 3 has adequate-conservatism to 
permit an Allowable Value of 13 seconds. 

The WRNM Period-Short Function must be OPERABLE during 
MODE 2 when control rods may be withdrawn and the potential 
for criticality exists. In MODE 5, when a cell with fuel 
has its control rod withdrawn, the WRNMs provide monitoring 
for and protection against unexpected reactivity excursions. 
In HOOE 1, the APRM System and the RWM provide protection. 
against control rod withdrawal error events and the WRNMs 
are not required. The WRNMs are automatically bypassed when 
the mode switch is in the Run position. 

Lb. Wjde Range Neutron Monjtor-- Inop 

This trip signal provides assurance that a minimum number of 
WRNMs are OPERABLE. Anytime a WRNM mode switch is moved to 
any position other than "Operate," a loss of power occurs, 
or the self-test system detects a failure which would result 
in the loss of a safety-related function, an inoperative 
trip signal will be received by the RPS unless the WRNM is 
bypassed. Since only one WRNM in each trip system may be 
bypassed, only one WRNM in each RPS trip system may be 
inoperable without resulting in an RPS trip signal. 

This Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. 

(continued} 
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l,b. Wiqe Range Neutron Monitor-Inop (continued) 
Six channels of the Wide Range Neutron Monitor-Inop 
Function, with three channels in each trip system, are 
required to be OPERABLE to ensure that no sin9le instrument 
fa-fl ure will preclude a scram from this Function on a val 1 d 
signal. Since this Function is not assumed tn the safety 
analysis, there is no Allowable Value for this Function. 

This Function is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function is required. 

Average Power Range Monitor CAPRM) 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. Each APRM also includes an Oscillation 
Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
instabilities. 

The APRM System is divided into four APRM channels and four 
2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of the four voter channels. The four voter 
channels are divided into two groups of two each, with each 
group of two providing inputs to one RPS trip system. The 
system is designed to allow one APRM channel, but no voter 
channels to be brpassed. A triP, from any one unbypassed 
APRM wil i result in a "half - trip' in a 11 four of the voter 
channels, but no trip inputs to either RPS trip system. 
APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted 
independently from OPRM Upscale Function 2.f. Therefore, 
any Function 2.a, 2.b, 2.c, or 2.d trip from any two 
unbypassed APRM channels will result in a full trip in each 
of the four voter channels, which in turn results in two 
trip inputs into each RPS tr1p system logic channel (Al, A2, 
Bl, and B2), thus resulting in a full scram signal. 
Similarly,_a Function 2.f trip fr9m any two unbypassed APRM 
channels will result in a full trip from each of the four 
voter channels. Three of the four APRM channels and all 
four of the voter channels are required to be OPERABLE to 
ensure that no single failure will preclude a scram on a 
valid signal. In add1tion, to provide aqequate coverage of 
the entire core consistent with the design bases for the 
APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs, 
with at least three LPRM inputs from each of the four axial 
levels at which the LPRMs are located, must be operable for 
each APRM channel , and the number of LPRM inputs that have 
become inoperable (and bypassed) since the last APRM 
calibration (SR 3.3.1.1.2) must be less than ten for each 
APRM channel. For the OPRM Upscale, Function 2.f, LPRMs are 
assigned to "cells" of 3 or 4 detectors. A minimum of 8 
cells per channel~ each with a minimum of 2 OPERABLE LPRMs, 
must be OPERABLE ror the OPRM Upscale Function 2.f to be 
OPERABLE. 
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2.a. Ayerage Power Range Monitor Neutron Flux-High 
CSetdown) (continued) 

For operation at low power (i.e., MODE 2), the Average Power Range Monitor Neutron Flux-High (Setdown) Function is capable of generating a trip signal that prevents fuel damage resulting from abnormal operating transients in this power range. For most operation at low power levels, the Average Power Range Monitor Neutron Flux-High (Setdown) Function will provide a secondary scram to the Wide Range Neutron Monitor Period-Short Function because of the relative setpoints. At higher power levels, it is possible that the Average Power Range Monitor Neutron Flux-High (Setdown) Function will provide the primary trip signal for a corewide increase in power. 

No specific safety analrses take direct credit for the Average Power Range Mory1tor Ne~trory Flux-High (Setdown) Function. However, this Function 1nd1rec~ly ensures that before the reactor mode switch is placed ,n the run position, reactor power does not exceed 22.6% RTP (SL 2.1.1.1) when opera~ing a~ low reactor pressure and low core flow. Therefore, ,t 1nd1rectly prevents fuel damage during significant reactivity increases with THERMAL POWER < 22.6% RTP. 

The Allowable Value is based on preventing significant increases in power when THERMAL POWER is< 22.6% RTP. 
The Average Power Range Mani tor Neutron Flux-High (Setdown) Function must be OPERABLE during MODE 2 when control rods may be withdrawn since the potential for criticality exists. In MODE 1, the Average Power Range Monitor Neutron Flux-High Function provides protection against reactivity transients and the RWM and rod block monitor protect against control rod withdrawal error events. 

~c!er-~lghage Power Range Monitor Simulated Thermal 

The Average Power Range Monitor Simulated Thermal Power-High Function monitors average neutron flux to approximate the THERMAL POWER being transferred to the reactor coolant. The APRM neutron flux ,s electronically filtered with a time constant representative of the fuel heat transfer dynamics to generate a signal proportional to the THERMAL POWER in the reactor. The trtp level is varied as a function of recirculation drive flow (i.e., at lower core flows, the setpoint is reduced proportional to the reduction in power experienced as core flow is reduced with a fixed control rod pattern) but is clamped at an upper limit that is always lower than the Average Power Range Monitor Neutron Flux-High Function Allowable Value. A note is included, applicable when the plant is in single recirculation loop operation per LCO 3.4.1, which requires the flow value, used in the 'Allowable Value equation, be reduced by AW. The value of AW 
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2.b. Average power Ranae Monitor Simula!ed Thermal Power-High (continued) 

is established to conservative1y bound the inaccuracy created in the core flow/drive flow correlation due to back flow in the jet pumps associated with the inactive recirculation 1oop. The Allowable Value thus maintains thermal margins essentially unchanged from those for two loop operation. The value of AW is plant specific and is defined in plant procedures. The Allowable Value equation for single loop operation is only valid for flows down to W ~ AW; the Allowable Value does not go below 60.3% RTP. This is acceptable because back flow in the inactive recirculation loop is only evident with drive flows of approximately 35% or greater (Reference 19). The Nominal Trip Setpoint (NTSP) and the as-found and as-left tolerances (Leave Alone Zone) were determined in accordance with Reference 10. 

The Average Power Range Monitor Simulated Thermal Power-High Function is not specifically credited in the safety analysis but is intended to provide an additional margin of protection from transient induced fuel damage during operation whete recirculation flow is reduced to below the minimum rE;quired for rated power operation. The Average Power Range Monitor Simulated Thermal Power-High Function provides protection against transients where THERMAL POWER increases slowly (such as the loss of feedwater heating event) and protects the fuel cladding integrity by ensuring that the MCPR SL is not exceeded. During these events, the THERM4.L PO.vER increase does not significantly lag the neutron flux scram. For rapid neutron flux increase events, the THERWu. POWER lags the neutron flux and the Average Power Range Monitor Neutron Flux-High Function will provide a scram signal before the Average Power Range Monitor Simulated Thermal Power-High Function setpoint is exceeded. 
Each APRM channel uses one total drive flow signal representative of total core flow. The total drive flow signal is generated by the flow processing logic, part of the APRM channel, by summing up the flow calculated from two flow transmitter signal inputs, one from each of the two recirculation loop flows. The flow processing logic OPERABILITY is part of the APRM channel OPERABILITY requirements for this Function. The APRM flow processing logic is considered inoperable whenever it cannot deliver a flow signal less than or equal to actual Recirculation flow conditions for all steady state and transient reactor conditions while in Mode 1. Reduced or Downscale flow conditions due to planned maintenance or testing activities during derated plant conditions (i.e. end of cycle coast down) will result in conservative setpoints for the APRM Simulated Thermal Power-High function, thus maintaining that function operable. 

(continued) 
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2.b. Average Power Ragge Monitor Simulat~d Thermal 
Power-High (continued) 

The Allowable Value is based on analyses that take credit 
for the Average Power Range Monitor Si11ulated Thennal .Power-
1-ligh Function for the mitigation of non~limiting events. 
The THERMAL POWER time constant of< 7 seconds is based on 
the fuel heat transfer dynamics and provides a signal 
proportfona.l to the THERMAL POWER. 

The Average Power Range Monitor Simulated Thennal Power-High 
Function is required to be OPERABLE in MODE I when there is 
the possibility of generating excessive THERMAL POWER and 
potentially exceeding the SL applicable to high pressure and 
core fl ow condtti ons {MCPR SL). During MODES 2 and 5, other 
WRNM and APRM Functions provide protection for fuel cladding 
integrity. 

2ac, Average Power Range Monitor Neutron flux-High 

The Average, Power Range Monitor Neutron Flux-High Function 
is capable of generating a trip signal to prevent fuel 
damage or excessive -RCS pressure. For the 
overpressurization protection analysis of Reference 4, the 
Average Power Range Monitor Neutron Flux-High Function is 
assumed to tenninate the main steam isolation valve (MSIV) 
closure event and, along witn the safety/relief valves 
(S/RVs), limit the peak reactor pressure vessel (RPV) 
pres~ure to less tha:n Uie ASME Code limits.. The, control rod 
drop accident {CROA) analysis (Ref. 5) takes C•redit for the .. 
Average Power Range Monitor Neutron rl ux~Hi gh Function to 
terminate the CRDA. 

C9ontinued} 
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2.c, Average Power Range Monjtor Neutron F1ux-H1gh 
(continued) 

The Allowable Value is based on the Analytical Limit assumed 
in the CRDA analysis. 

The Average Power Range Mani tor Neutron Fl ux-..High Funct-ion 
is required to be OPERABLE in MODE I where the potential 
consequences of the analyzed transients could result in the 
SLs (e.g., MCPR and RCS pressure} being exceeded. Although 
the Average Power Range Monitor Neutron Flux-High Function 
1s assumed in the CRDA ana1ysis, which is applicable in 
MODE 2, the Average Power Range Monitor Neutron Flux-High 
{Setdown) Function conservatively bounds the assumed trip 
and; together witn the assumed WRNM trips, provides ad,equate 
protection. Therefore, the Average Power Range Monitor 
Neutron Flux-High Function is not required in MODE 2. 

(cont1nued1 
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2.d. Average Power Range Monitor-Inop 

Three of the four APRM channels are required to be OPERABLE 
for each of the APRM Functions. This Function (Inop) 
provides assurance that the minimum number of APRM ch~nnels 
are OPERABLE. 

For any APRM channel, any time its mode switch is not in the 
"Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system detects a 
critical fault with the APRM channel, an Inop trip is sent 
to all four voter channels. Inop trips from two or more 
unbypassed APRM channels result in a trip output from each 
of the four voter channels to it's associated trip system. 
This Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. 

There is no Allowable Value for this Function. 

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required. 

2.e. 2-0ut-Of-4 Voter 

The 2-0ut-Of-4 Voter Function provides the interface between 
the APRM Functions, including the OPRM Upscale Function, and 
the final RPS trip system logic. As such, it is required to 
be OPERABLE in the MODES where the APRM Fuhctions are required 
and is necessary to support the safety analysis applicable to 
each of those Functions. Therefore, the 2-0ut-Of-4 Voter 
Function needs to be OPERABLE in MODES 1 and 2. 

All four voter channels are required to be OPERABLE. Each 
voter channel includes self-diagnostic functions. If any 
voter channel detects a critical fault in its own 
processing, a trip is issued from that voter channel to the 
associated trip system. 

The 2-0ut-Of-4 Logic Module includes 2-0ut-Of-4 Voter hardware 
and the APRM Interface hardware. The 2-0ut-Of-4 Voter 
Function 2.e votes APRM Functions 2.a, 2.b, 2.c and 2.d 
independently of Function 2.f. This voting is accomplished by 
the 2-0ut-Of-4 Voter hardware in the 2-0ut-Of-4 Logic Module. 
Each 2-0ut-Of-4 Voter includes two redundant sets of outputs 
to RPS. Each output set contains two independent contacts; 
one contact for Functions 2.a, 2.bi 2.c and 2.d, and the other 
contact for Function 2.f. The ana ysis in Reference 12 took 
credit for this redundancy in the justification of the 12-hour 
Completion Time for Condition A, so the voter Function 2.e 
must be declared inoperable if any of its functionality is 
inoperable. However, the voter Function 2.e does not need to 
be declared inoperable due to any failure affecting only the 
plant interface portions of the 2-0ut-Of-4 Logic Module that 
are not necessary to perform the 2-0ut-Of-4 Voter function. 

There is no Allowable Value for this Function. 
continued 
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2,f. Oscillation Power Range Monitor COPRM) Upscale 
The OPRM Upscale Function provides compliance with 10 CFR 
SO, Appendix A, General Design Criteria (CDC) 10 and 12, 
thereby providing protection from exceeding the fuel MCPR 
safety limit (SL) due to anticipated thennal-hydraulic power oscil1ations. -

Reference 22 describes the Detect and Suppress-Confirmation 
Density (DSS-CO) long-term stability solution and the licensing 
basis Confirmation Density Algorithm (CDA). Reference 22 also 
describes the DSS-CD Armed Region and the three additional 
algorithms for detecting thermal-hydraulic instability related 
neutron flux oscillations: the period based detection algorithm 
(PBDA), the amplitude based algorithm CABA), and the growth 
rate algorithm (GRA). All four algorithms are implemented in 
the OPRM Upscale Function, but the safety analysis takes credit 
only for the CDA. The remaining three algorithms provide 
defense-in-depth and additional protection against 
unanticipated oscillations. OPRM Upscale Function OPERABILITY 
is based only on the CDA. 

The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) within the reactor core, 
which are combined into cells for evaluation by the OPRM 
algorithms. 

DSS-CD operability requires at least 8 responsive OPRM cells 
per channel. The DSS-CD software includes a self-check for 
the responsive OPRM cells; therefore, no SR is necessary. 

The OPRM Upscale Function is required to be OPERABLE when the 
plant is~ 17.6% RTP, which is established as a po.ver level that 
is greater than or equal to 5% below the lower boundary of the 
Armed Region. This requirement is designed to encompass the
region of power-flow operation where anticipated events could 
lead to thermal-hydraulic instability and related neutron flux 
oscillations. The OPRM Upscale Function is automatically trip
enabled when TIIERMAL POWER, as indicated by the APRM Simulated 
Thermal Power, is~ 22.6% RTP corresponding to the MCPR 
monitoring threshold and reactor recirculation drive flow, is 
less than 75% of rated flow. This region is the OPRM Armed 
Region. Note (h) allows for entry into the DS5-CD Armed Region 
without automatic arming of 05S-CD prior to completely passing 
th rough the DSS-CD Armed Region during the ft rst startup and the first shutdown following 05S-CD implementation. 

(continued) 
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As described in Reference 22 and 24, the RTP values for the 
OPRM Upscale Function to be OPERABLE~ 17.6% RTP) and for the 
OPRM Upscale Function to be auto-enabled(~ 22.6% RTP) are sufficiently conservative for protection of the plant against 
thermal-hydraulic instabilities. The basis for the 5% RTP 
difference between the OPRM Upscale OPERABLE (17.6% RTP) and 
OPRM Upscale auto-enable value (22.6% RTP) is to ensure that 
no credible event. e.g., loss of feed water heating, could 
result in a plant power excursion where an inoperable OPRM 
channel entered into the OPRM Armed Region. Peach Bottom 
plant specific analyses performed at these low power levels 
(Reference 24) have demonstrated that any power excursion 
resulting from credible events is bounded by 5% RTP. In 
addition, both the core-wide and channel decay ratios at the 
OPRM Upscale auto-enabled values are extremely low as 
documented in Reference 22, which demonstrates the low 
possibility of thermal-hydraulic instabilities at low power 
and confinns the conservatisms in the OPRM Upscale Function 
auto-enable RTP value. The conservatisms in the determination of the values for OPRM Upscale Function OPERABLE and the OPRM Upscale Function auto enabled sufficiently compensate for 
possible inaccuracy of the APRM simulated thermal power signal versus actual core thennal power at po.yer levels< 22.6% RTP. 
Therefore, there is no need to perform any calibration of the 

APRM simulated thennal po.ver signal to calculated power with 
RTP < 22.6% in order to determine the OPRM Upscale Function 
OPERABLE. 

If any OPRM auto-enable setpoint is in a non-conservative 
condition, i.e., the OPRM Upscale is not auto-enabled with RTP 
~ 22.6% and reactor recirculation drive flow~ 75% of rated, 
the associated channel is considered inoperable for the OPRM 
Upscale function. Alternatively, the auto-enable setpoint may 
be adjusted to place the channel in a conservative condition 
(armed). If placed in the anned condition, the channel is 
considered OPERABLE. 

Note (h) reflectS the need for plant data collection in order 
to test the DSS-CD equipment. Testing the 055-CD equipment 
ensures its proper operation and prevents spurious reactor 
trips. Entry into the DSS-CD Armed Region without automatic 
arming of DSS-CD during this initial testing phase also allows 
for changes in plant operations to address maintenance or 
other operational needs. However, during this initial testing period, the OPRM Upscale Function is OPERABLE and DSS-CD 
operability and capabi1ity to automatically arm shall be 
maintained at recirculation drive flow rates above the DSS-CD 
Armed Region flow boundary. 

(continued) 
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An OPRM Upscale trip is issued ftom all OPRM channel when the 
confirmation density algorithm in that channe1 detects 
osci 11 atory changes· tn the neutron flux, indicated by 
periodic confirmations and amplitude exceeding specified 
setpoints for a specified number of OPRM cells in the 
channel. An OPRM Up$cale trip is also issued from th~ 
channel if any of the d€fense-in-depth a1gorithms (PBDA, ABA, 
GRA) exce~d their trip conditiQn for one or more cells ih 
that channel. 

Three af the four channels are required to b" operable. Each 
channel is capable of detecting thermal-hydraulic 
instabilities, by detectlng the related neutron flux 
oscillations. and issuing a trip signal bef6re the SlMCPR is 
exceeded. There ts no 'Allowable Value for this function. 

The OPRM Upsca1e Function is not LSSS SL-related (Ref. 22) 
and R~fer:eJ1ce 23 confirms that the OPRM Ups-cal e Fun ct ton 
set.tin§s bas.ed on OS'S-CD al so do not have traditional 
instrumentation setpoints determined under an instrument 
setpoint methodology. 
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An increase in the RPV pressure during reactor operation 
compresses the steam voids and results in a positive 
reactivity insertion. This causes the neutron flux and 
THERMAL POWER transferred to the reactor coolant to 
increase, which could challenge the integrity of the fuel 
cladding and the RCPB. No specific safety analysis takes 
direct credit for this Function. However, the Reactor 
Pressure-High Function initiates a scram for transients 
that result in a pressure increase, counteracting the 
pressure increase by rapidly reducing core power. For the 
overpressurization protection analysis of Reference 4, the 
Reactor Pressure-High Function is credited as a backup 
Scram Function only. The analyses conservatively assume the 
scram occurs on the Average Power Range Monitor Scram Clamp 
signal, not the Reactor Pressure-High signal. The reactor 
scram, along with the S/RVs, limits the peak RPV pressure to 
less than the ASHE Section III Code limits. 

High reactor pressure signals are initiated from four 
pressure transmitters that sense reactor pressure. The 
Reactor Pressure-High Allowable Value is chosen to provide 
a sufficient margin to the ASHE Section III Code limits 
during the event. 

Four channels of Reactor Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required to be OPERABLE 
in MODES I and 2 when the RCS is pressurized and the 
potential for pressure increase exists. 

4. Reactor Vessel Water Leyel-Low {Level 31 

Low RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 
far, fuel damage could result. Therefore, a reactor scram 
is initiated at Level 3 to substantially reduce the heat 
generated in the fuel from fission. The Reactor Vessel 
Water level-Low (Level 3) Function is assumed in the 
ana1ysis of events resulting in the decrease of reactor 
coolant inventory (Ref. 6). This is credited as a backup 
scram function for large and intennediate break LOCAs inside 

{continued) 
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4. Reactor Vessel Water Level-Low {LeyeJ 3} (continued) 

primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the 
actions of the Emergency Core Cooling Systems (ECCS), 
ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. 

Reactor Vessel Water Level-Low (Level 3) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

Four channels of Reactor Vessel Water Level-Low (Level 3) 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal. 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value is selected to ensure that during normal operation the 
separator skirts are not uncovered (this protects available 
recirculation pump net positive suction head (NPSH} from 
significant carryunder) and, for transients involving loss 
of all nonnal feedwater flow, initiation of the low pressure 
ECCS subsystems at Reactor Vessel Water-Low Low Low 
(Level 1) will not be required. 

The Function is required in MODES 1 and 2 where considerable 
energy exists in the RCS resulting in the limiting 
transients and accidents. ECCS initiations at Reactor 
Vessel Water Level-Low Low (Level 2) and Low Low Low 
(Level 1) provide sufficient protection for level transients 
in all other MODES. 

s. Main Steam Isolation Valve-Closure 

MSIV closure results in loss of the main turbine and the 
condenser as a heat sink for the nuclear steam supply system 
and indicates a need to shut down the reactor to reduce heat 
generation. Therefore, a reactor scram is initiated on a 
Hain Steam Iso1ation Valve-Closure signal before the HSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 

(continued} 
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5. Main Steam Isolation Valve-Closure (continued) 

transient. However, for the overpressurization protection 
analysis of Reference 4, the Average Power Range Monitor 
Scram Clamp Function, along with the S/RVs, limits the peak 
RPV pressure to less than the ASHE Section III Code limits. 
That is, the direct scram on position switches for MSIV 
closure events is not assumed in the overpressurization 
analysis. The reactor scram reduces the amount of energy 
required to be absorbed and, along with the actions of the 
ECCS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46. 

MSIV closure signals are initiated from position switches 
located on each of the eight MSIVs. Each MSIV has two 
position switches; one inputs to RPS trip system A while the 
other inputs to RPS trip systeRI B. Thus, each RPS trip 
system receives an input fr011 eight Main Steam Isolation 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Main Steam Isolation 
Valve-Closure Function is arranged such that either the 
inboard or outboard valve on three or more •of the main steam 
lines must close in order for a scram to occur. In 
addition, certain combinations of valves closed in two lines 
will result in a half-scram. 

The Main Steam Isolation Valve-Closure Allowable Value is 
specified to ensure that a scram occurs prior to a 
significant reduction in steam flQW, thereby reducing the 
severity of the subsequent pressure transient. 

Eight channels of the Main Steam Isolation Valve-Closure 
Function, with four channels in each trip system, are 
required to be OPERABLE to ensure that no single instrument 
failure will preclude the scram fr01J1 this Function on a 
valid signal. This Function is only required in MODE I 
since, with the MSIVs open and the heat generation rate 
high, a pressurization transient can occur if the MSIVs 
close. In MODE 2, the heat generation rate is low enough so 
that the other diverse RPS functions provide sufficient 
protection. 

{continued) 
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High pressure in the drywell could indicate a break in the 
RCPB. A reactor scram is initiated to minimize the 
possibility of fuel damage and to reduce the amount of 
energy being added to the coolant and the drywell. The 
Drywell Pressure-High Function is assumed to scram the 
reactor during large and intermediate break LOCAs inside 
primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the 
actions of the ECCS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible and 
indicative of a LOCA inside primary containment. 

Four channels of Drywell Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required in MODES I 
and 2 where considerable energy exists in the RCS, resulting 
in the limiting transients and accidents. 

7. Scram Discharge Volume water Leyel-Hjqh 

The SOY receives the water displaced by the motion of the 
CRD pistons during a reactor scram. Should this volume fill 
to a point where there is insufficient volume to accept the 
displaced water, control rod insertion would be hindered. 
Therefore, a reactor scram is initiated while the remaining 
free volume is still sufficient to accOl'IIIIOdate the water 
from a full core scram. No credit is taken for a scram 
initiated from the Scram Discharge Volume Water Level-High 
Function for any of the design ba~is accidents or transients 
analyzed in the UFSAR. However, this function 1s retained 
to ensure the RPS reJ1ains OPERABLE. 

{continued} 
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7. Scram Discharge Volume Water LeyeJ-H1qh (continued) 

SDV water level is measured by two diverse methods. The 
level is measured by two fl oat type level switches and two 
thermal probes for a total of four level signals. The 
outputs of these devices are arranged so that one switch 
provides input to one RPS logic channel. The level 
measurement instrumentation satisfies the r~commendations of 
Reference 8. 

The Allowable Value is chosen low enough to ensure that 
there is sufficient volume in the SDV to accommodate the 
water from a full scram. 

Four high water level inputs to the RPS from four switches 
are required to be OPERABLE, with two switches in each trip 
system, to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This 
Function is required in MODES 1 and 2, and in MODE 5 with 
any control rod withdrawn from a core cell containing one or 
more fuel assemblies, since these are the MODES and other 
specified conditions when control rods are withdrawn. At 
all other times, this Function may be bypassed. 

8. Turbine Stop Valve-Clo~ure 

Closure of the TSVs results in the loss of a heat sink that 
produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated at the start of TSV closure in anticipation of 
the transients that would result from the closure of these 
valves. The Turbine Stop Valve-Closure Function is the 
primary scram signal for the turbine trip event analyzed in 
Reference 7 and the feedwater controller failure event. For 
these events, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded. 

Turbine Stop Valve-Closure signals are initiated from four 
position switches; one located on each of the four TSVs. 
Each switch provides two input signals; one to RPS trip 
system A and the other, to RPS trip system B. Thus, each 
RPS trip system receives an input from four Turbine Stop 
Valve-Closure channels. The logic for the Turbine Stop 
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8. Turbine Stop Ya1vtilosure (continued) 

Valve-Closure Function is such that three or more TSVs must 
be closed to produce a scram. In addition, certain 
combinations of two valves closed will result in a half
scram. This Function must be enabled at THERMAL POWER 
~ 26.3% RTP as measured at the turbine first stage pressure. This is normally accomplished automatically by pressure 
switches sensing turbine first stage pressure; therefore, 
opening of the turbine bypass valves may affect this 
Function. 

The Turbine Stop Valve-Closure Allowable Value is selected 
to be high enough to detect invninent TSV closure, thereby 
reducing the severity of the subsequent pressure transient. 

Eight channels of Turbine Stop Valve-Closure Function, with 
four channels in each trip system, are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this Function if any three TSVs should 
close. This Function is required, consistent with analysis assumptions, whenever THERMAL POWER is~ 26.3% RTP. This 
Function is not required when THERMAL POWER is< 26.3% RTP 
since the Reactor Pressure-High and the Average Power Range 
Monitor Scram Clamp Functions are adequate to maintain the necessary safety margins. 

9. Turbine Control Valve Fast Closure, Jrio Oil 
Pressure::-Low 

Fast closure of the TCVs results in the loss of a heat sink 
that produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated on TCV fast closure in anticipation of the 
transients that would result from the closure of these 
valves. The Turbine Control Valve Fast Closure, Trip Oil 
Pressure-Low Fanction is the primary scram signal for the 
generator load rejection event analyzed in Reference 7 and 
the generator load rejection with bypass fail~re event. For 
these events, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded. 

(continued) 
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9. Turbine Control Valve fast Closure, Trio Oil Pressure-Low (continued) 

Turbine Control Valve Fast Closure, Trip Oil Pressure-Low signals are initiated by the relayed emergency trip supply oil pressure at each control valve. One pressure switch is associated with each control valve, and the signal from each switch is assigned to a separate RPS logic channel. This Function must be enabled at THERMAL POWER~ 26.3% RTP. This is normally accomplished automatically by pressure switches sensing turbine first stage pressure; therefore, opening of the turbine bypass valves may affect this Function. 

The Turbine Control Valve Fast Closure, Trip Oi1 
Pressure-low Allowable Value is selected high enough to detect invninent TCV fast closure. 

Four channels of Turbine Control Valve Fast Closure, Trip Oil Pressure-Low Function with two channels in each trip system arranged in a one-out-of-two logic are required to be OPERABLE to ensure that no single instrument failure will preclude a scram from this function on a valid signal. This Function is required, consistent with the analysis 
assumptions, whenever THERMAL POWER is~ 26.3% RTP. This Function is not required when THERMAL POWER is< 26.3% RTP, since the Reactor Pressure-High and the Average Power Range Monitor Scram Clamp Functions are adequate to maintain the necessary safety margins. 

10, Turbine Condenser-Low Vacuum 

The Turbine Condenser-Low Vac~um Function protects the 
integrity of the main condenser by scramming the reactor and thereby decreasing the severity of the low condenser vacuum transient on the condenser. This function also ensures 
integrity of the reactor due to loss of its normal heat sink. The reactor scram on a Turbine Condenser-Low Vacuum signal will occur prior to a reactor scram from a Turbine Stop Valve-Closure signal. This function is not 
specifically credited in any accident analysis but is being retained for the overall redundancy and diversity of the RPS as required by the NRC approved licensing basis. 

(continued) 
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10. Turbine Condenser-Low Vacuum (cont1nued) 

Turbine Condenser-Low Vacuum signals are 1nitiated from 
four vacuum pressure transmitters that prov1de inputs to 
associated trip systems. There are two trip systems and two 
channels per trip system. Each trip system is arranged 1n a 
one-out-of-two logic and both trip systems must be tripped 
in order to scram the reactor. 

The Turb1ne Condenser-Low Vactjum Allowable Value is 
specified to ensure that a s~ram occurs prior to the 
integrity of the main condenser being breached, thereby 
limiting the damage to the normal heat sink of the reactor. 

Four channels of the Turb1ne Condenser-Low Vacuu~ Function 
w1th two channels in each trip system, are required to be 
OPERABLE to ehsure that no single instrument failure will 
preclude a scram from this function on a valid signal. This 
Function 1s only required in MODE 1 where considerable 
energy exists wh1ch could challenge the integrity of the 
main condenser if vacuum 1s low. In MODE 2, the Turbine 
Condenser-Low Vacuum Function is not required because at 
low power levels the transients are less severe. 

11. PeJetect 

<continued) 
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12. Reactor Mode Switch-Shutdown Pos1t1on 

,he R,eactor Mode Switch-Shutdown Pos1t1on Function provides 
sfgnals, via the manual scram logic channels, directly to 
the scram pilot solenoid power circuits. These mant1g.l scram 
logic channels are redundant to the automat1c prot~ctive 
1nstrumentation channels and provide manual reactor trip 
capabil1ty. This Function wa, not specifically tred1ted in 
the accident analys-1s, but it is retained for the overall 
redunda~cy and diversity of the RPS as required by the KRC 
approved 11censing basis. 

The reactor mode switch is a k:eylock four-position, four
bank switch. The reactor mode switch 1s capable of 
scramming the r€acto.r if the rAode sw1 tell 1 s pl aced 1 n th.e 
shutdown pos1t1on. S~ram signals from the mode sw1tch are 
input into each of the two RPS manual scram logic channels. 

There is rt-0 Alh:rwable Value for this Function, since the 
channe 1 s are me.chani call y actueted based solely o.n rea~tor 
mode switch posit1on. 

Two .channels of Reactor> Mode Swttch-Shutduwn Position 
fun.ct1on, witn. one. c't:lannel 1n each manual scram trip system, 
are available and required to be OPERABLE. The Reactor Mode 
Switch-Shutd6wn Position Function 1s requ1red'to be 
OPERABLE in MOOtS 1 and i, and MODE 5 with any coAtrol rod 
withdr~wn from a core cell containing one or more fuel. 
assemblies, since these.are the MODES and other specified 
cond1tfons ~hen control rods are w1thdrawn. 

< cootiOued > 
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The Manual Scram push button channels provide signals 7 via 
the manual scram logic channels, directly to the scram pilot 
solenoid power circuits. These manua1 scram logic channels 
are redundant to the automatic protective instrumentation 
channels and provide manual reactor trip capability. This 
Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. 

There is one Manual Scram push button channel for each of 
the two RPS manual scram logic channels. In order to cause 
a scram it is necessary that each channel in both manual 
scram trip systems be actuated. 

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the push buttons. 

Two channels of Manual Scram with one channel in each manual 
scram trip system are available and required to be OPERABLE 
in MODES 1 and 2, and in MODE 5 with any-control rod 
withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn. 

14, RPS Channel Jest Switch 

There are four RPS Channel Test Switches, one associated 
with each of the four automatic scram logic channels (Al, 
A2, 81, and 82). These keylock switches allow the operator 
to test the OPERABILITY of each individual logic channel 
without the necessity of using a scram function trip. This 
is accomplished by placing the RPS Channel Test Switch in 
test, which will input a trip signal into the associated RPS 
logic channel. The RPS Channel Test Switches were not 
specifically credited in the accident analysis. However, 
because the Manual Scram Functions at Peach Bottom Atomic 
Power Station, were not configured the same as the generic 
model in Reference 9, the RPS Channel Test Switches were 
included in the analysis in Reference 10. Reference 10 
concluded that the Surveillance Frequency extensions from 

<continued} 
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RPS Functions, described in Reference 9, were not affected 
by the difference in configuration, since each automatic RPS 
channel has a test switch which is functionally the same as 
the manual scram switches in the generic model. As such, 
the RPS Channe1 Test Switches are retained in the Technical 
Specifications. 

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the switches. 

Four channels of RPS Channel Test Switch with two channels 
in each trip system arranged in a one-out-of-two logic are 
available and required to be OPERABLE in MODES 1 and 2, and 
in MODE 5 with any control rod withdrawn from a core cell 
containing one or more fuel assemblies, since these are the 
MODES and other specified conditions when control rods are 
withdrawn. 

Note 1 has been provided to modify the ACTIONS related to 
RPS instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result 1n separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable RPS instrumentation channels provide appropriate 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate 
Condition entry for eacn inoperable RPS instrumentation 
channel. 

Note 2 has been provided to modify the ACTIONS for the RPS 
instrumentation functions of APRM Flow Biased Neutron-Flux 
High (Function 2.b) and APRM Fixed Neutron Flux-High 
(Function 2.c) when they are inoperable due to failure of SR 
3.3.1.1.2 and gain adjustments are necessary. Note 2 allows 
entry into associated Conditions and Required Actions to be 
delayed for up to 2 hours if the APRM is indicating a lower 
power value than the calculated oower (i.e., the gain 
adjustment factor (GAF) is high (non-conservative)). The 
GAF for any channel is defined as the power value determined 
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by the heat b-alaYJce divided by the APRM read'iTTg for that 
channel. Upon compl~tion of the gain adjustment, or 
expiration 6f the allowed time. the channel must be returned 
to OPERABLE status or the applicable £ond1tion entered and 
the Required Actions taken. Thi$ Note is.based on the time 
required to perform gatn adjustments on multiple channels. 

A.l ~nd A.2 

Because of the diverstty of sensors available to provide 
trip signals an~ the redundancy of the RPS design, an 
allowable out of service time of 12 hours has been shown to 
be acceptable (Refs. 9, 12 & 13) to permit restoratio~ of 
any inoperable channel to OPERABLE statu·s. However. this 
out of service time is only acceptable provided the 
associated 
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Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions 8.1, B.2, and C.l Bases). Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time (RICT) Program. A Note has 
been provided to indicate that a RICT is only applicable 
when a loss of function has not occurred. 

If the inoperable channel cannot be restored to OPERABLE 
status wfthin the allowable out of service time, the channel 
or the associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken. 

As noted, Action A.2 is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required 
APRM channel affects both trip systems. For that condition, 
Required Action A.I must be satisfied, and is the only 
action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperab1lity 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entry into Condition A for each 
channel. 

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel 1s inoperable in each trip 
system. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system. 

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure 1n both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, 12 or 13 for 
the 12 hour Completion Time. Within the 6 hour allowance, 
the associated Function will have all required channels 
OPERABLE or in trip (or any combination) 1n one trip system. 

Ccont1nued) 
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Completing one of these Required Actions restores RPS to a 
reliab1lity level equ1valent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
out of service time as presented in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively, all the inoperable channels in that tr1p 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into acc·ount 
current plant conditions (i.e., what MODE the plant 1s in). 
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip. 

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram. Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time (RICT) Program. A Note has 
been provided to indicate that a RICT is only applicable 
when a loss of function has not occurred. 

Alternately, if it 1s not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram, Condition D must be 
entered and its Required Action taken. 

As noted, Condition Bis not applicable for APRM Funct1ons 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific trip system as are the APRM 2-0ut-Of-4 voter and 
ot'her non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
operabtlity) that will restore capability to accommodate a 
single failure. Inoperabi11ty of a Function in more than 
one required APRM channel results in loss of trip capability 
for that Function and entry into Condition C, as well as 
entry into Condition A for each channel. Because Condition 
A and C provide Required Actions that are appropriate for 
the 1noperability of APRM Functions 2.a, 2.b, 2.c, 2.d, or 
2.f, and these functions are not associated with specific 
trip systems as are the APRM 2-0ut-Of-4 voter and other non
APRM channels, Condition B does not apply. 

Ccont1nued> 
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Required Action C.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in an automatic Function, or two or more manual 
Functions, not maintaining RPS trip capability. A Function 
is considered to be maintaining RPS trip capability when 
sufficient channels are OPERABlE or in trip (or the 
associated trip system is in trip), such that both trip 
systems will generate a trip signal from the given Function 
on a valid signal. For the typical function with one-out
of-two taken twice logic and the IRM and APRM Functions, 
this would require both trip systems to have one channel 
OPERABLE or in trip (or the associated trip system in trip). 
For Function 5 (Main Steam Isolation Valve-Closure), this 
would require both trip systems to have each channel 
associated with the MSIVs in three main steam lines (not 
necessarily the same main steam lines for both trip 
systems)OPERABLE or in trip (or the associated trip system 
in tri.p). For Function 8 {Turbine Stop Valve-Closure), 
this would require both trip systems to have three channels, 
each OPERABLE or in trip (or the associated trip system in 
trip). For Functions 12 (Reactor Mode Switch-Shutdown 
Position) and 13 (Manual Scram), this would require both 
trip systems to have one channel, each OPERABLE or in trip 
(or the associated trip system in trip). 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 hour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels . 

.!h.l 

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition. 

{continued} 
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If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified cond1t1on in which the 
LCO does not apply. The allowed Complet1on Times are 
reasonable, based on operating experience, to reach the 
spec1fied condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Action E.1 is consistent 
with the Completion Time provided in LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)." 

l:L...l 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LC0 does not apply. This is done by immediately initiating 
acti.on to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core ano are, therefore, not required 
to be i~serted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted. 

Ll 

If OPRM Upscale trip capability is not maintained, Condition 
I exists and Backup Stability Protection (BSP) 1s required. 
The Manual BSP Regions are described in Reference 22. Th~ 
Manual BSP Regions are procedurally established consistent 
with the guidelines identified in Reference 22 and require 
specified manual operator actions if certain predefined 
operational conditions occur. 

The Completion Time of immediately is based on the 
importance of limiting the period of time during which no 
automatic or alternate detect and suppress trip capability 
is in place. 

r.2 and I.3 

Act1ons I.2 and I.3 are both required to be taken in 
conjunction with Action I.1 1f 0PRM Upscale trip capability 
is not maintained. As described in Section 7.4 of Reference 
22, the Automated BSP Scram Region is designed to avoid 
reactor instabili.ty by automatically preventing entry into 
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the region of the power and flow-operating map that is 
suscept1ble to reactor instability. The reactor trip would be 
initiated by the modif1ed APRM Simulated Thermal Power-High 
scram setpo1nts for flow reduct1on events that would have 
term1nated in the Manual BSP Region I. The Automated BSP Scram 
Region ensures an early scram and SLMCPR protection. 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, based on operational experience, and 
based on the importance of restoring an automatic reactor trip 
for thermal-hydraulic instability events. 

BSP is intended as a temporary means to protect against thermal -
hydraulic instabi1ity events. The action should be initiated 
immediately to document the situation and prepare the report. 
The reporting requirements of Specificat1on 5.6.8 document the 
corrective actions and schedule to restore the required channels 
to an OPERABLE status. The Completion Time of 90 days shown in 
Specification 5.6.8 is adequate to allow time to evaluate the 
cause of the inoperability and to determine the appropriate 
corrective actions and schedule to restore the required channels 
to OPERABLE status. 

il 

If the Required Action I is not completed within the associated 
Completion Time, then Action J is required. The Bases for the 
Manual BSP Regions and assoc1ated Complet1on Time 1s addressed 
in the Bases for I.I. The Manual BSP Regions are required in 
conjunction with the BSP Boundary. 

The BSP Boundary, as described in Section 7.3 of Reference 22, 
defines an operating domain where potential 1nstability events 
can be effectively addressed by the specified BSP manual 
operator actions. The BSP Boundary is constructed such that a 
flow reduction event initiated from this boundary and terminated 
at the core natural circulat1on line (NCL) would not exceed the 
Manual BSP Region I stability criterion. Potential 
instabilities would develop slowly as a result of the feedwater 
temperature trons1ent (Ref. 22). 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, based on operational experience, to reach 
the specific condition from full power conditions in an orderly 
manner and without challenging plant systems. 
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BSP is a temporary means for protection against thermal
hydraulic instability events. An extended period of 
inoperabi1ity without automatic trip capability is not 
justified. Consequently, the required channels are required 
to be restored to OPERABLE status within 120 days. 

Based on engineering judgment, the likelihood of an 
instability event that could not be adequately handled by 
the use of the BSP Regions (See Action J.1) and the BSP 
Boundary (See Action J.2) during a 120-day period is 
negligibly small. The 120-day period is intended to allow 
for resolution of a variety of equipment problems (e.g., 
design changes, extensive analysis, or other unforeseen 
circumstances). This action is not intended to be used for 
operational convenience. Correction of most equipment 
failures or inoperahilities is expected to normally be 
accomplished within the completion times allowed for Actions for Conditions A and I. 

A Note is provided to indicate that LCO 3.0.4 is not 
applicable. The intent of the note is to allow plant startup while operating within the 120-day Completion Time for 
Required Action J.3. The primary purpose of this exclusion 
is to allow an orderly completion of design and verification 
activities, in the event of a required design change, without undue impact on plant operation. 

Ll 

If the required channels are not restored to OPERABLE status 
and the Required Actions of J are not met within the 
associated Completion Times, then the plant must be placed in 
an operating condition in which the LCO does not apply. To 
achieve this status, the plant must be brought to less than 
17.6% RTP within 4 hours. The allowed Completion Time is 
reasonable, based on operating experience, to reach the 
specified operating power level from full power conditions in an orderly manner and without challenging plant systems. 

(continued) 
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As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are locQted in the SRs column of 
Table 3.3,1,1-1. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance. 
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary. 

SR 3.3.1.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
fatlure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3,3.1.1.2 

To ensure that the APRMs are accurately indicating the true 
core average power, the APRMs are adjusted to the reactor 
power calculated from a heat balance if the heat balance 
calculated reactor power exceeds the APRM channel output by 
more than 2% RTP. 
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Tnis Su~veillance does not pri~lude making APRM channel · 
adjustments, if desired, when the heat balance calculated 
reactor power is less than the APRM channel o_utput. To 
provide close agreement between the APRM indicated power and 
to preserv~ operating margin, the APRM channels are normally 
adjusted to within+/- 2% of the heat balance calculated 
reactor power. However, this agreement is not require~ fo~ 
OPERABILITY when APRM output indicates a higher reactor 
power than the heat balance calculated reactor power. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(cGntinued) 
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SR 3.3,1.1,2 (continued) 
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A restriction to satisfying this SR when< 22.6% R1P is provided that requires the SR to be met on1y at~ 22~6% RTP b~ause it is difficult to accurately maintain APRM i'ndication Qf core THERMAL POWER consistent with a heat. balance when< 22.6% RTP. At low power levels, a high degree of accuracy is unnecessary because of the large, inherent margin to thermal 1imits (MCPR, LHGR anq APLHGR): At~ 22.6% RTP; the Survei 11 ance is r~qui red to have been satisfactorily performed in accordance with SR 3.0.2. A Note, is provided which allows an increase in THERMAL POWER above 22.6% if the Frequency is not met per SR 3.0.2~ In this event, the SR must be performed within 12 hour.s after reachj ng or exceeding 22.6% RTP, Twelve hours is based on operating experience and in consideration of providtng a reasonable time in which to complete the SR. 

SR ~,} ,.1, 1, 3 

(Not Used.) 

SR 3.3.Ll.4 

A CHANNEL FUNCTIONAL TEST.is performed on each required channel to ensure that the entire channel will perform the intended function. The Surveillance Fr~quency is controlled under the Surveillance· Frequency Control Program., 

SR 3.3,1.1,5 and SR . ~.3.1.1.6 
A CHANNEL FUNffi0NAL TEST is performed on each required channel to ehsUre that the entire channel will perform the intended ,function. Any SE!tpoi nt adj u~tment sha 11 b,e made consiHent with the assumptions of the ,current p1ant specific setpoint methodology~ 

As noted r SR 3, 3. 1.1. 5 ·is not required to be performed when entering MOOE 2 from MODE 1, si nee tes=ti ng of the MOOE 2 requi re.d WRNM Furtct·i ons cannot be performed tn MODE 1 without uti 1 i zing jumpers, 1 i fted 1 eads, or movab 1 e H nks. This• allows entry into MODE 2 if the F'requency is not met p~r SR J.0.2-. In this event, the S~ must be performed within 12 hours after entering MOOE 2 from MODE 1. Twelve . hours is based on operating experieQce and irl ~onsideration of providing a reasonal:fle dme in whi en to complete the SR. 
The SurveHlance Frequency is q>ntrol1ed und.er the Surveillance Frequeacy CQntrol Program. 

Ccontinued) 
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SR J,3.1,1,7 

(Not Used.) 

SR 3,3,1,1.8 

RPS Instrumentation 
B 3.3.1.1 

LPRM gain settings are determined from the local flux 
profiles measured by the Travers1ng Incore Probe (TIP) 
System. This establishes the relative local flux profile 
for appropriate representative input to the APRM System. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,1.1.9 ana SR 3.3,1.1.14 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. For Function 5, 7, and 8 
channels, verification that the trip settings are less than 
or equal to the specified Allowable Value during the CHANNEL 
FUNCTIONAL TEST is not required since the channels consist 
of mechanical switches and are not subject to drift. An 
exception to this are two of the Function 7 level switches 
which are not mechanical. These Scram Discharge Volume 
(SDV) RPS switches (Fluid Components Inc.) are heat 
sensitive electr-0nic level detectors which actuate by 
sensing a difference in temperature. The temperature 
detectors are permanently affixed within the scram discharge 
volume piping conservatively below the level (allowable 
value as measured in gallons) at which an RPS actuation 
signal will occur. Since there is no drift involved with 
the physical location of these switches, verifying the trip 
settings are less than or equal to the specified allowable 
value during the CHANNEL FUNCTIONAL TEST is not required. 
Additionally, historical calibration data has indicated that 
the FCI level switches have not exceeded their Allowable 
Value when tested. 

In addition, Function 5 and 7 instruments are not accessible 
while the unit is operating at power due to high radiation 
and the installed indication instrumentation does not provide 
accurate indication of the trip setting. For the Function 9 
channels, verification that the trip settings are less than 
or equal to the specified Allowable Value during the CHANNEL 
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SR 3,3.1.1.9 and SR 3.3.1.1,14 (cont1nued) 

FUNCTIONAL TEST is not required since the instruments are not 
accessible while the unit is operating at power due to h1gh 
radiation and the installed indication 1nstrumentation does 
not provided accurate indication of the trip setting. Waiver 
of these ver1fications for the above functions is considered 
acceptable since the magnitude of drift assumed in the 
setpoint calculation is based on a 24 month calibration 
interval. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.1.1.10. SR 3,3.1.1.12. SR 3.3.1.1.15. 
and SR 3,3.1.1.16 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology. 

As noted for SR 3.3.1.1.10, radiation detectors are excluded 
from CHANNEL CALIBRATION due to ALARA reasons (when the plant 
is operating, the radiation detectors are generally in -0 high 
radiation area; the steam tunnel). This exclusion is 
acceptable because the radiation detectors are passive 
devices, with minimal drift. To complete the radiation 
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the 
radiation detectors be calibrated in accordance with the 
Survei 11 ance Frequency Control Program. 

SR 3.3.1.1.12 for Function 3.3.1.1-1.2.b is modified by two 
Notes as identified in Table 3.3.1.1-1. The first Note 
requires evaluation of channel performance for the condition 
where the as-found setting for the channel setpoint is 
outside its as-found tolerance but conservative with respect 
to the Allowable Value. Evaluation of channel performance 
will verify that the channel will continue to behave in 
accordance with safety analysis assumptions and the channel 
performance assumptions in the setpoint methodology. The 
purpose of the assessment is to ensure confidence in the 
channel performance pr1or to returning the channel to 
service. For channels determined to be OPERABLE but 
degraded, after returning the channel to service the 
performance of these channels will be evaluated under the 
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SR 3.3.1.1.10. SR 3.3.1.1.12. SR 
antj SB 3.~.1.1.16 (continued) 

RPS Instrumentation 
B 3.3.1.1 

3.3.1.1.15. 

plant Corrective Action Program. Entry into the Corrective 
Action Program will ensure required review and documentation 
of the condition. The second Note requires that the as-left 
setting for the channel be within the Leave Alone Zone 
around the NTSP. Where a setpoint more conservative than 
the NTSP is used in the plant surveillance procedures 
(ATSP), the Leave Alone Zone and as-found tolerances, as 
applicable, will be applied to the surveillance procedure 
setpoint. This will ensure that sufficient margin to the 
Safety Limit and/or Analytical Limit is maintained. If the 
as-left channel setting cannot be returned to a setting 
within the Leave Alone Zone around the NTSP, then the 
channel shall be declared inoperable. The second Note also 
requires that NTSP and the methodologies for calculating 
the Leave Alone Zone and the as-found tolerances be in the 
Bases for the applicable Technical Specifications. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

As noted for SR 3.3.1.1.12, neutron detectors are excluded 
from CHANNEL CALIBRATION because they are passive devices, 
with minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in neutron detector 
sensitivity are compensated for by performing the 
ca1orimetric calibration (SR 3.3.1.1.2) and the LPRM 
calibration against the TIPs (SR 3.3.1.1.8). 

A second note is provided for SR 3.3.1.1.12 that allows the 
WRNM SR to be performed within 12 hours of entering MODE 2 
from MODE 1. Testing of the MODE 2 WRNM Functions cannot be 
performed in MODE 1 without utilizing jumpers, lifted leads 
or movable links. This Note allows entry into MODE 2 from 
MODE 1, if the Frequency is not met per SR 3.0.2. Twelve 
hours is based on operating experience and in consideration 
of providing a reasonable time in which to complete the SR. 

A third note is provided for SR 3.3.1.1.12 that includes in 
the SR the recirculation flow (drive f1ow) transmitters, 
which supply the flow signa1 to the APRMs. The APRM 
Simulated Thermal Power-High Function (Function 2.b) and the 
OPRM Upscale Function (Function 2.f), both require a valid 
drive flow signal. The APRM Simulated Thermal Power-High 
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SR 3.3.1.1.10. SR 3.3.1.1.12. SR 3.3.1.1.15, and SR 3.3.1.1.16 (conti~ued) 

Fu~ctio" uses arive flow to vary the trip setpoirt. The OPRM Upscale Functior uses drive flow to auto~atically enable or bypass the OPRM Upscale trip ou~~ut to RDS. A CHANNEL 
CALIBRATION of the APRM drive flow signa) requires both 
calibrating the drive flow transw.itters and establishing a 
valid drive flow/ core flow relationship. The drive flow 
/core flow relat1onshi~ is established once per refuel cycle, 
wh~le operating at or near rated power and flow cor.ditio1s. This method of correlating core flow and dr've flow is 
consistent w~th GE recomme~ations. Changes thrcughout tie 
cycle in the drive flow/ core flow relationship due to the changing thernal hydr3ulic operating conditions of the core 
are accounted for in the margins inclJded in the bases or 
analyses used to est2jlish the setpoints for the APRM 
Simulated Thermal Power-High Funct~on and the OPRM Upscale 
Funct1on. 

The Survei1la~ce Frequency is controlled under the 
Surveillance Frecuency Control Program. 

SR 3.3.:.1,11 

A C~ANNEL FUNCTIONAL TEST is performed on each required 
chanr.el to ensure that the entire channel will perform the intended fu~ction. For the APRM Functions, this test 
sup~Je~ents the auto~a:1c self-test functions that operate cont1nuously ~n the APRM arc voter c~anne,s. The scope of the APRM C~ANNEL FUNCTIONAL TEST is lim"ted to verification of system trip output hardware. Softw2re controlled 
functions are tested on,y incidentally. Automatic internal self-test functiors check the EPROMs in which the softwarecontrollec logic is defined. Any changes in the EPROMs wiil be detected by the self-test function res~lting 1n a trip a~d/or alar~ cond~t1on. T~e APRM CHANNEL FUNCTIONAL TEST covers the APRM c~ar.nels (including recirculation flow 
processing - applicab;e to Functicn 2.b and the auto.enable portion of Function 2.f orly), the 2-0ut-Of 4 voter 
channeis, and the i~terface connections i~to the RPS trip systems f~om the voter channels. Any setpoint adjustDent shalr be consistent with the assumptions of the current 
~1ant specif1c setpoint methodology. The Surveillance Frequency is co~trollej ~rder the Surveillance Frequency Control Program. (NOTE: Tre actual voting logic cf the 2-0ut~Of-4 Voter FuDction is tested as part of SR 3.3.:.1.17. 
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SR 3.3.1.1.11 (continued) 
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A Note is provided for Function 2.a that requires this SR to be performed within 12 hours of entering MOOE 2 from MODE 1. Testing of the MOOE 2 APRM Function cannot be performed in MODE 1 witho~t utilizing jumpers or lifted leads. This Note allows entry into MODE 2 from MODE 1 if the associated Frequency is not met per SR 3.0.2. 

A second Note is provided for Function 2.b that clarifies that the CHANNEL FUNCTIONAL TEST for Function 2.b includes testing of the recirculation flow processing electronics, excluding the flow transmitters. 

SR 3.3.1.1.13 

This SR ensures that scrams initiated from the Turbine Stop Valve-Closure and Turbine Control Valve Fast Closure, Trip Oil Pressure-Low Functions will not be inadvertently bypassed when TI-IERML\L POWER is~ 26.3% RTP. This involves calibration of the bypass channels. Adequate margins for the instrument setpoint methodologies are incorporated into the actual 
setpoint. Because main turbine bypass flow can affect this setpoint nonconservatively (THERMAL POWER is derived from turbine first stage pressure), the main turbine bypass valves must remain closed during the calibration at THERMAL POWER 
~ 26.3% RTP to ensure that the calibration is valid. 

If any bypass channel's setpoint is nonconservative (i.e., the Functions are bypassed at~ 26.3% RTP, either due to open main turbine bypass valve(s) or other reasons), then the affected Turbine Stop Valve-Closure and Turbine Control Valve Fast Closure, Trip Oil Pressure-Low Functions are considered inoperable. Alternatively, the bypass ,hannel can be placed in the conservative condition (nonbypass). If placed in the nonbypass condition, this SR is met and the channel is considered OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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SR 3 • 3, 1. I. 17: 

RPS Instrumentation 
B 3.3.1.l 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control tod$ 
(LCO 3.1.3), and SDV ~ent and dra1n valves (LCO 3.1.8). 
overlaps this Surveillance t@ provide complete testing of 
the assumed safety function. 

The Survei 11 ance frequen-cy is control red under the 
Survei 11 once Frequency Cantrel Program. 

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2. e 
simulates APRM and OPRM trip conditions at the 2-0ut-Of-4 
voter channel inputs to check all combinations of two 
tripped inputs to the 2~0ut-Of·4 logic in the water 
thanne1s and APRM related redundant RPS relays. 

SR 3:3.1.1.18 

This SR ensures that the individual channel respon~e times 
are maintained less than or e~ual to the original design 
value. The R~S RESPONSE TIME acceptance criterion is 
included in Refer~nce 11. 

The Survei l l al"lte Freql!lency is controlled under the 
Survei 17 ance Frequency Control Program. 

SR 3.3.1.1.19 Deleted 

( cQnt1 nue,dJ 
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The WRNMs are capable of providing the operator with 
information relative to the neutron flux level at very low 
flux levels io the core. As such, the WRNM indication is 
used by the operator to monitor the approach to criticality 
and determine when criticality is achieved. 

The WRNM subsystem of the Neut.ron Monitoring System (NMS) 
consists of eight channels. Each of the WRNM channels can 
be bypassed, but only one at any given time per RPS trip 
system, by the operation of a bypass switch. Each channel 
includes one detector that is permanently positioned in the 
core. Each detector assembly consists of a miniature 
fission chamber with associated cabling, signal conditioning 
equipment, and electronics associated with the various WRNM 
functions. The signal conditioning equipment converts the 
current pulses from the fission chamber to analog DC 
currents that correspond to the count rate. Each channel 
also includes indication, alarm, and control rod blocks. 
However, this LCO specifies OPERABILITY requirements only 
for the monitoring and indication functions of the WRNMs. 

During refueling, shutdown, and low power operations, the 
primary indication of neutron flux levels is provided by the 
WRNMs or special movable detectors connected to the normal 
WRNM circuits. The WRNMs provide monitoring of reactivity 
changes during fuel or control rod movement and give the 
control room ope£ator ea~ly indication of unexpected 
subcritical multiplication that could be indicative of an 
approach to criticality. 

Prevention and mitigation of prompt reactivity excursions 
during refueling and low power operation is provided by 
LCO 3.9.1, "Refueling Equipment Interlocks"; LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM) "; LCO 3.3.1.1, "Reactor l;rotection 
System (RPS) Instrumentation"; WRNM Pe,riod-Short and 

(continued) 
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Average Power Range Monitor (APRM) Startup High Flux Scram 
Functions; and LCO 3.3.2.1, acontrol Rod Block 
Instl4Jltentation.u 

The WRHMs have no safety function associated with mqnitoting 
neutron flux at very low levels and are not assumed to 
function during any UFSAR design basis accident or transient 
analysis which wauld eccur at very low neutron flux levels. 
However,. the WRNMs, provide the only on-scale monitoring of 
neutron flux l eve 1 s during startup, and -ref ue 1 i ng. 
Therefore, they are being retained in Technical 
Specifications. 

During startup in MODE 2, three of the eight WRNM channels 
are required to be OPERABLE to monitor the reactor flux 
level .and reactor period prior to and during control rod 
withdrawal, subcritical muJtiplication and reactor 
criticality. Th~se three required channels must be, located 
in different core quadrants in order to provide a 
representation of the overall core response during those 
periods when reacttv1ty E;hanges are occurring throughout the 
core. 

In t,X)[)ES 3 and 4, with the reactor shut down, two WRNH 
channels provide redundant monitoring of flux levels in the 
core. 

In MODE.~, during a spiral offload or reload, a WRNM outside 
the f ue 1 ed regi an w.i 11 no 1 onger be requ i·red to be OPERABLE; 
since it fs not capable of monitoring neutron flux in the 
fueled region of the core. Thus-, CORE ALTERATIONS are 
allowe-0 in a quadrant with no OPERABLE WRNM fn ~n adjacent 
quadrant provided the Table 3.3.1.2-1, footnote, (b), _ 
requfrement that the bundles being spiral reloaded or spiral 
offloaded are all in a $ingle -fueled region containing at 
least one OPERABLE WRNM is iqet. Spiral reloading and _ 
offloading encompass reloading or offloading a cell on th.e 
edge of a continuous fue 1 ed reg f on ( the ceJ 1 can be re 1 oaded 
or offToaded in any sequence). 

In nonspiral routine operatiQns, two WRNMs are required to 
'.be OPERABLE to provide redundant monitoring of reactivity 
changes in the reactor core. Because of the local nature of 
reactivity changes during refueling, adequate coverage is 
provided by requiring one WRNM to be OPERABLE for the 
connected fuel in the quadrant of the reactor core where 

(continued} 
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CORE ALTERATIONS a're being, performed. There are two WRNMs _ 
in each quadrant. Any CORE ALTERATIONS DlUst be perf0rmed in 
a region of fuel that is connected to an OPERABLE WRNH tQ 
ensure that the reacttvity c~anges are monitored within the 
fueled region(s) of the quadrant. The other WRNM that is 
required to be OPERABLE must be in an adjacent quadrant 
containing fuel. The~e reguirements ensure that the 
rieactivHy of the core Will be continuously monitored during 
CORE ALTERATIONS. 

Special movable detect,ors, according to footnote (c) of 
Table 3.3.1.2-lt may be used in place of the normal WRNM 
nuclear detectors. These special detectors must be 
connected to the normal WRNM circuits 1n-the NHS, such that 
the app 1 i cab 1 e neutron flux indication can be generated. 
These special detector"s pro vi de more fl exi bil i ty in 
monitoring reactivity changes during fuel loading, since 
they can be positioned anywhere within the core during 
refueling. They must still meet the location requirements 
of SR 3.3.l.2.2 and all other required SRs for WRNMs. 

The Table l.3.1.2-1 footnote (d}, requirement provides for 
conservative spatiai core coverage. 

For a WRNM channel to ba considered OP~AABLE, it must be 
providing neutron flux monitoring indication~ 

The WRNMs are re~uired to be OPERABLE in MODES 2, 3, 4, 
and 5 prior to the WRNMs reading 125E-5 % power to provide 

· for neutron monitoring. In MODE 1, the APRMs provide 
adequate 1110nitorjng of reactivity changes in the core; 
therefore, the WRNMs are not required. In MODE 2 _with 
WRNMs reading greater than 125E-5 % power, the WRNM Period
Short function provides adequa.te monitoring and the WRNMs 
monitoring indication is not required. 

A. I and B. l 
In MOOE 2, the WRNM channels provide the means of monitoring 
core reactivity and criticaljty. With a11y nymber of the 

· required WRNMs inoperible, tne ability to monitor neutron 
flux is degraded. Therefore, a limit~d time iS allowed to 
restore the inoperable channels to OPERABLE status. 

Provided at l'east one WRNM _remains OPERABL,E, Required 
Action A.I allows 4 hours to restore the required WRNMs to 
OPERABLE status. Thts time is reasonable because there is 
adeguate capability remaining to monitor the core,"there is 
lim1ted rHk of an event during this tirae, and there is 
sufficient ti~ to take corrective actions to restore the 
required WRNMs to OPERABLE status. During this time, 
contra l rod wi thdrawa 1 and 'power increase is not precluded 

{contJpued) 
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by this Required Action·. Having the ability to monttot the 
core with at least one WRNM, proceeding to WRNM indication_ 
greater.than 125E-5 % power, and thereby exiting the 
Applicability of this LCO, is acceptable for ensuring 
adequate core monitoring and allOWing continued operation. 

With three required WRNMs inope~able, Required Action 8.1 
allO\lls no positive changes in reactivity (control rod 
withdrawal must be immediately suspended)_ due to inability 
to monitor the changes. Required Action-A.! still applies 
and allows 4 hours to restore monitoring capability prior to 
requiring control rod insertion. This allo~ance is based on 
the limited risk of an event during this time, provided that 
no control rod withdrawals are allowed, and· the desire to 
conce~trate efforts on repai~1_rather than to immediately 
shut down, with no WRNMs OPEKJIBLE. 

Ll 
In MODE 2, -if the required number of WRNMs ·; s not restored 
to OPERABLE status withih the allowed· Cotnpletion Time, the 
reactor shall be placed in MOOE 3. With all control rods 
fully inserted, the core is in its least reactive state with 
the most margin to criticality. The allowed Completion Time· 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 fram full power conditions in an orderly manner 
and without challenging plant systems. 

0.1 and. 0.2. 

With one or RIQre required WRNMs inoperable in MOOE 3 or 4, 
the neutron flux monitoring capability is degraded Qr 
nonexistent. The requirement- to fully insert all insertable 
control rods ensures that the reactor will be at its 11inimum 
reactivity·level while no neutron monitoring capability is 
available. Placing the reactor mode switch 1n the shutdown 
position prevents·subsequeot control rod withdrawal by 
maintaining a control rod block. The allowed Completion 
Tjme of 1 hour 1s suffic1eht to accomplish the ~equired 
Action, and takes into account the low probabil 1ty of an 
event requiring the WRNM occurring during this interval. 

{continued} 
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E.1 and E.2 · 

WRNM Instrumentation 
83.3.1.2 

With one or more required WRNMs inoperable in MOOE 5, the 
abtlity to detect 1ocal reactivity changes in the core 
during refueling is degraded. CORE ALTERATIONS must be 
immediately suspended and action must be inanediate1y 
initiated to fully insert all insertable control rods in 
core cells containing one pr more fuel assemblies. 
Suspending CORE ALTERATIONS prevents the two most probable 
causes of reactivity changes, fuel loading and control rod 
withdrawal, fro.m occurring. Inserting all insertable 
control rods ensures that the reactor '1till be at its m1nill1UIB 
reactivity given that fuel is present in the core. 
Suspension of CORE ALTERATIONS shall .not preclude completion 
of the inovement of a component to a safe, conservative 
position. 

Action (once required to be initiated) to insert control 
rods must continue until all insertable rods in core cells 
containing one or more fuel assemblies are inserted. 

As noted at the beginning of the SRs, the SRs for each WRNM 
Applic~ble MODE or other speci.fied conditions are found in 
the SRs column of Table 3.3.1.2-1. 

SR 3.3.112-1 and SR 3.3.1,2.3 

Perfonnance of.the -CHANNEL CHECK ensures that a gross 
failure of in~trumentatiQn.has not occurred. A CtfANNEL 
CHECK is normally a comparison of the parameter indicated Qn 
one channel to a similar parameter on another channel. It -

. · is based on the assumption that instrument channels 
monitoring the-sa)IJe parameter should read approximately the 
same value. Significant deviations between, the instrument 
channels could be an indication of excessive instrument 
drift in one_of the channels or something ~ven 1BOre serio~s. 
A CHANNEL,CHECK will detect gross channel failure; thus, it 
is key to verifying the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based· 
on a combination of the channel instrument uncertainties, 
including indication and .readability. If a channel is 
outside the criteria, it mzy be an indication that the 
instrument ha$ drifted outside its limit~ 

<continued) 
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WRNM lnstrum~ntation 
B 3.3,1.2 

SR 3.3.1,Z,1 and SR 3.3.1.4.3 (continued) 

The Surveillance Frequency is contro1led under the 
Surv-ei 11 ance Frequency Control Program. The CHANNEL. CHECK 
supplements less forma.l, but [_llore frequent, checks ·of 
channels during normal operational use of the displays 
associated with the charine.l s required by the LCO. 

SR 3.3.1.2.2 

To provide adequate coverage of potential reactivity ~hanges 
in the core, one WRNM is required to be OPERABLE for the 
connected fuel in the quadrant where CORE ALTERATIONS are 
being performed; and the other OPERABL~ WRNM must pe in an 
adjacent quadrant containing fuel. Note 1 states that the SR 
is r€quired to be met only during CORE ALTERATIONS. It i~ 
not required to be met at other times in MODE 5 sin~e core 
reactivity changes are not occurring. This Surveillance 
c.onsi st.s of a review of pl ant logs t.o ensure that WRNMs 
required to be DPERASLE for g1ven CORE ALTERATIONS are, in 
fact, OPERABLE. rn the event that only one WRNM is required 
to be OPERABLE, per Table 3.3.1.2-1~ footnote Cb), only the· 
a . po rt i on of th i s S R i s re q u fr e cl. • N o t e 2 c la r if i es t h a t 
more than one of the three requi rement·s can be met by the 

I 
i 

I 
I 

I I 

s,ame OPERABLE WRNH. The Surveillance Frequency is controlled I , 
under the Surveillance Frequency Control Program. 

SR 3.3.1.2_.4 

This Surveillance consists of a verification of the WRNM 
instrument r~adout to ensure tnat the iRNM reading is greater 
than a sp~cif1ed minimum count rate, which ensures that the 
detectors are indicating count rates indicative of neutron 
flux lev~ls within the core. The signal-to-noise.r~iio shown 
in Figure 3.3.1.2-1 is the WRNM count fate at which there is 
a 95t probability that the WRNM signal indic~tes the presenc~ 
of neutrons and only a 5% probability that the WRNM signal is 
the result of noise ( Ref. 1). With few fuel assemblies 
loaded, the WRNMs wfi1 not have a high enough count rate to 
satisfy the SR. Therefore, a·nowances are made for loading 
sufficient "source" material, in the form of irradiated fuel 
assemblies-, to establish th.a minimum count rate. , 

< c:ont i nued) 
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SR 3.3.l,2.4 (continued) 

WRNM Instrumentation 
B 3.3.1.2 

To accomp1ish this, the SR is modified by Note 1 that states 
that the count rate is not required to be rnet on a WRNM that 
has less than or equal to four fuel assemblies adjacent to 
the WRNM and no other fuel assemblies are 1n the associated 
core quadrant. With four or less fuel assemblies loaded 
around each WRNM and no other fuel assemblies in the 
associated core quadrant, even with a control rod withdrawn, 
the configuration will not be critical. In addition, Note 2 
states that this requirement does not have to be met during 
spiral unloading. If the core is being unloaded in this 
manner, the various car€ configurations encountered will not 
be critical. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.1.2.5 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the 
associated channel will function properly. SR 3.3.1.2.5 is 
required in MODES 2, 3, 4 and 5 and ensures that the channels 
are OPERABLE while core reactivity changes could be in 
progress. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.J.1.2.S (continued) 

WRNM Instrumentation 
B. 3. 3. 1. 2 

Verification of the signal t0 noise ratio also ensures that 
the detectors a re correctly monitoring the neutron flux .. 

The Note to the Surveillance allows the Surveillance to be 
delayed until entry into the spetifjed condition of the 
Appl i cabi 11 ty (THERMAL POWER decreased to WRNM reading of 
125E-5 % power o.r be1o.w). The SR must be p1,1rformed within 
12 hours ~fter WRNMs are reading 125E-9 % power or below. 
The allowance to enter the Applicability with the Frequency 
not met is reasonable, based on the limited time of 12 hours 
allowed after entering the Applicability. Although the 
Surveillance could be performed while qt higher power, the 
plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hou.r 
Frequency is reasonable, based on the WRNMs -being otherwise 
verified t0 be OPERABLE (i.e., satisfactorily performing the 
CHANNEL CHECK) and the time required to parform the 
Surveillances. 

S-R 3.3,1,2.6 

Performance of a CHANNEL CALIBRATION verifies the performance 
of the WRNM detedors· and associated ci Pct.Ji try. Thee Frequency 
considers the plant conditions required ~o perform the test, 
the ease of performing the test, and the likelihood of a 
change in the system br component status. Note 1 excludes 
the neutron detectors from the CHANNEL CALIBRATION because 
they cannot readily be adjusted~ The detectors are fissjon 
chambers that are designed to have a relatively constant 
£ens1tivity over the range and with an accuracy specified for 
a fixed us~ful life. 

(continued) 
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WRNM Instrumentation 
B 3.3.1.2 

SR 3,3.1,2.6 (continued) 

Note 2 to the Surveillance allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability. The SR must be performed in MODE 2 within 
12 hours of entering MODE 2 with WRNMs reading 125E-5 % power 
or below. The allowance to enter the Applicability with the 
Frequency not met is reasonable, based on the limited time of 
12 hours allowed after entering the Applicability. Although 
the Surveillance could be performed while at higher power, 
the plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hour 
Frequency is reasonable, based on the WRNMs being otherwise 
verified to be OPERABLE Ci .e., satisfactorily performing the 
CHANNEL CHECK) and the time required to perform the 
Surveil 1 ance. 

1. NRC Safety Evaluation Report for Amendment Numbers 147 
and 149 to Facility Operating License Numbers DPR-44 and 
OPR-56, Peach Bottom Atomic Power Station, Unit Nos. 2 
and 3, August 28, 1989. 
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B 3.3 INSTRUMENTATION 

B 3.3.2.l Control Rod Block Instrumentation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

Control rods provide the primary means for- control of 
reactivity changes. Control rod block instrumentation 
includes channel sensors, logic circuitry, switches, and 
relays that are designed to ensure that specifted fuel 
design limits are not exceeded for postulated transients and 
accidents. During high power operation, tbe rad block 
monitor (RBM) provides protection for control rod withdrawal 
error events. During low power operations, control rod 
blocks from the rod worth minimizer (RWM) enforce specific 
control rod sequences designed to mitigate the consequences 
of the control rod ~rop accident (CROA). During shutdo\tlfl 
conditions, control rod blocks from the Reactor Mode 
Switch - Shutdown Posit 1 on Function ensure that a 11 contra T 
rods remain inserted to prevent inadverte~t critica11ties. 

The purpose of the RBM ts to limit control rod withdrawal if 
localized neutron flux exceeds a predetermined setpo1nt 
during control rod manipulations.. It is assumed to functton 
to bl<;>_ck further control rod withdrawal to preclude a MGPR 
Safety Limit (SL} violation. The RBM supplies a trip signal 
to the Reactor Manual Control System (RMCS} to appropriately 
inhibit control rod withdrawal during power operation above 
the low power range setpoint. The RBM has two channels, 
either of which can i.nitia-te a control rod block when the 
channel outpqt ~xceeds the control rod block setpoint. One 
RBM channel inputs into one RHCS rod block circuit and the 
other RBM channel inputs into the second RMCS rod block 
circtt1t. The RBM channel signal is.·geherated by averaging a 
set of local power range moni.tor (LPRM) signals at various 
core heights surrounding the control rod being withdrawn-. _A 
signal from one of the four redundant average power range 
monitor (APRM} channels supplies a reference signal for one 
of the RBM. channels and a signal from another of the APRM 
channels·supplies the reference signal to the second RBM 
channel. This reference signal is used· to det~nnfoe which 
RBM range setpoint (low, intermediate, or high)' is enabled. 
If the APRM is indicating le_ss than the low power range 
setpointt the RBM is automatically bypassed. The RBM is_ 
also automatically bypassed if a peripheral control rod is 
selooted (Ref. I). A rod block signal is also generated if 
an RBH inoperable trip occurs, since this cou1d indicate a 
problem with the RBM channel. 

<continued} 
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Control Rod Block Instrumentation 
8 3.3.2.1 

The inoperable trip will {)CClJr tf, during the nulling 
(normalization) sequence, the RBM channel fails to n4ll or 
too few LPRM inputs are avail~ble, if a critical self-test 
fault has been detected, or the RBM instrument mode switch 
is moved to any position other than AQperate". 

The purpose of the RWM is to control rod patterns during 
startup and shutdown, such that only specified control rod 
sequences and relative positions are allowed over the 
operating range from all control rods inserted to 10% RTP. 
The sequ~nces effectively limit the potential amount and 
rate of reactivity increase during a CRDA. Prescribed 
control rod sequences are stored in the RWM, which will 
initiate control rod withdrawal and insert blocks when the 
actual sequence deviates beyond allowances from the stored 
sequence. The RWM determines the actual sequence based 
position indication for each control rod. The RWM also uses 
feedwater fl ow and steam fl ow signals to detenni ne when the 
reactor power is above the preset power level at which the 
RWM is automatically bypassed (Ref. 2). The RWM is a single 
channel system that provides input into both RMCS rod block 
circuits. 

With the reactor mode switch in the shutdown position, a 
control rod withdrawal block is applied t-0 all control rods 
to ensure that the shutdown condition is maintained. This 
Function prevents inadvertent criticality as the result of a 
control rod withdrawal during MODE 3 or 4, or during MODE 5 
when the reactor mode switch is required to be in the 
shut<lown pos-1 ti on. The reactor mode switch has two 
channels, each inpl.{tttng into a separate RMCS rod block 
circuit. A rod block in either RMCS _Ci·rcuit Will pro_vide a 
control rod block to all control rods. 

l. Rod Block Mon Hgt 

lhe RBM is designed to prevent violation of the MCPR 
SL and the cladding 1% plastic• strain fuel design. 1'imit that 
may result from a single control rod withdrawal error (RWE) 
event. The analytical methods and assumptions used in 
evaluating the RWE event ay,e summarized in Reference 1. A 

_ {cont 1 nued) 
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atatlstical &nalysis of RWE events was performed to 
dete.tnrlne the RBM response fo~ both channels fQ~ each event. 
From these responses, the fuel thermal performance as a 
fun~tlon of RBM Allowable Value was determined. The 
Allowable Values are chosen as a function ,of powet l-evel:. 
The Allowable Values are specified in the CORE OPERATING 
LIMITS REPORT (COL~). Based on the specified Allowable 
Values, operating limits are established. 

The RBM function satigfies Criterion 3 of the NRC Policy 
Statement,, 

Two channels of the RBM are required to be OPERABLE, with 
their setpqints within the appropriate Allowable Values to 
en$ure that no single instrument failure can preclude a rod 
block from this Function. The actual setpoin~s are
calib.tated consistent with applicable setpoint methodology. 

Trip setpoints are ~pecified in the setpoint calculations. 
The t.r;ip setpoints are selected to ensure that the eetpqints_ 
do n~t exceed the Allowable Values between succe~sive 
GHANNE!, CALIBRATIONS. Operatioh '-lith a trip setting .l.ess 
cons_ervative than the trip setpoint~ but within its 
Allowable Value, is acceptable. Trip setpoints are tho~e 
predetermined values of outpu-t at which an ;;iction should 
take place. The setpo±hts are compared to the actual_ 
p.rocess parameter· (e.g., rec\ctor powe.r:) , cUld when th_e 
zneasured output· value of the process parameter exGeeds the 
setpo:lrrt, the associa,ted devii;:e ,(e.g., trip unit) changes 
a,tate. 'I'he analytJC or design limits are derived from the 
linti:ting values of the process parcl:I!letera oQtained ~rom the 
safety analysis or other appropriate documents. The 
Allowable Vgluea are derived fr0In the analytic 'Qr design 
limits, corrected for calibration, process, and instrument 
erro~s: The trip setpointa are determined from analytic;:al 
or design limi.ts, cor~ected to~ calibration, proces~, and 1, 

inatrufdent errors, as well as, i,hstrum.ent drift. In 
se,Lected cases, the Allowable Values and trip ,setpoints are , I 
determined by engineering judgement or histori:cally accepted -
practice relative to the intended functi0n of the channel. 
The trip setp9ints determined in thi$ JDQ.ru,.er provide 
adequate protection ,by al!su.dng instl:l.1inent and pro·cess· 
uncertainties ,e:Hpected .for the environments during the 
operating time of the channels are accounted. for. 

( cont:l.nued) 
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Control Rod B1ock Instrumentation 
B J .. 3 .. 2.1 

1. Rod BJ oci; Mani tor { conti_hued) 

The RiM is ~ssumed to m1t1gate the consequences of an RWE event when o-perating 2: 28.4%' RTP. Below th1~ power level, the consequences of an RWE event will not exceed the MCPR SLand, therefore, the RBM is not required to be OPERABLE. Analyses (Ref. 1) have· shown thc)t with an int1tal MCPR greater than or equa'l- to the limit specified in the COLR, no RWE event will result in exceeding the MCPR SL. Ther~fore, under the$e conditions, the'RBM is a1so not required to be OPERABLE. 

2, Rod worth Minimizer 
Tlie RWM enforces the analyzed rod pos 1t 1on sequence to ensure that the initial conditions of the CRDA analysis. are not violated. The ana1ytica1 methods and assumptions used in evaluating the CROA are summarized in References 3, 4, 5, and 11. The analyzed rod position-sequ·ence requires that control roes be moved in groups, with all control rods assigned ta a specific group required to be within specified banked positions. Requirements that the control rod · sequence ls in compliance with the analyzed rod position sequence are specified in LCO. 3.1.6, "Rod Pattern Control." 
When performfng a shutdown of the plant, an optional control rod sequence (Ref. ll) may be used if the coupling of each withdrawn control rod hDs been confirmed. The rods may be inserted without the need to stop at intermediate p0sitions. When using the Reference 11 control rod insertion sequence for shutdown, the RWM may be reprogrammed to enforce ttte requirements M the improved control rod insertion process, or may be bypassed and the improved control_ rod shutdown sequence implemented under the controls in Conditi,on D, 
The RWM Functton s.at·isfies Criterion- 1 of the NRC P'olicy Statement. 

Since the-RWM is a hardw1red system des1gn€d to act as a backup to operator control of the rod seque~c~s~ only one channel of the RWM iS available and required to be OPERABLE <Ref, 6J. Special circumstances provided for in the Required Action of LCO 3,1.3, "Control Rod OPERABILITY," and LCO ~ .. 1.6 may necessitate Qypa:ss·ing the RWM to allow tontinued operation With inoperable control rods, or to allow corre~tion of a •Control rod pattetn not in complianc~ with the analyied rod pos.ition sequence.. The RWM may be bypasse·d as -req.ui red by these conditions, but then it must be coDsidered inoperable and the Required Act1ons of this LCO followed. 

< co.nt 1 n u:ed) 
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Control Rod Block Instrumentation 
B 3.3.2.1 

2. Rod Worth Minimizer {continued) 

Comp1iance w1th the analyzed rod position sequence, and 
therefore OPERABILITY of the RWM, is required in MODES 1 
and 2 when THERMAL POWER is< 10% RTP. When THERMAL POWER 
is> 10% RTP, there is no possible control rod configuration 
that results in a control rod worth that could exceed the 
280 cal/gm fuel damage limit during a CRDA (Refs. 4 and 6). 
In MODES 3 and 4, all control rods are required to be 
inserted into the core; therefore, a CRDA cannot occur. In 
MODE 5, since 6nly a single control rod can be withdrawn 
from a core cell containing fuel a.ssemb1ies, adequate SDM 
ensures that the consequences of a CRDA are acceptable, 
since the reactor will be subcritical. 

3. -Reactor Mode Sw·itcb-Shutdown Position 

During MODES 3 and 4, and during MODE 5 when the reactor 
mode switch is required to be in the shutdown position, the 
core is assumed to be subcritical; therefore, no positive 
reactivity insertion events are analyzed. The Reactor Mode 
Switch....,Shutdown Position c·ontrol rod withdrawal block 
ensures that the reactor remains subcritical by blockfng 
control rod withdrawal, thereby preserving the assumptions 
of the safety analysis .. 

The Reactor Mode SwitEh-Shutdown Position Function 
satisfies Criterion 3 of the NRC Policy Statement. 

Two channels are req"ired to be OPERABLE to ensure that no 
single channel failµre ~ill preclude a rod block when 
required. There 1s no Allowable VQ1ue for this Function 
since the channels are mechanically actuated based solely on 
reactor mode switch position. 

During shutdown conditions {MOOE 3, 4, or 5)t no positive 
reactivity fnse~tion events are analyzed because ass~mptions 
are that control rod withdrawal blocks are provided to 
prevent criticality. Therefore, when the reactor mode 
switch is in the shutdown position, the control rod 
withdrawal block is required to be OPERABLE. During MODE 5 
with the reactor mode switch in the refueling posit1on, the 
refuel position one-rod-out interlock (LCO 3.9.2, "Refuel 
Position One~Rod-Out Interlock") provides the required 
control rod withdrawal blocks. 

(continued) 
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A.J. 

With one RBM channel inoperable; the remaining OPERABLE 
channel is adequate to perform the control rod block 
function; however; overall reliability is reduced because a 
single failure in the remaining OPERABLE channel can result 
in no control rod block capability for the RBM. For this 
reason, Required Action A. l ,requires restoration of the 
inoperable channel to OP£RABLE status. The Completion Time 
of 24 hours is based on the low probability of an event 
occurring coincident with a failure in the remaining 
OPERABLE channe 1 .• 

IL.1 

If Required Action A.l is not met and the associated 
Cotnpletion Time has expired, the inoperable channel must be 
placed in trtp within 1 hour. If both RSM channels are 
inoperable, the RBM is not capable of performing its 
intended function; thus, one channel nnist also be placed in 
tt'ip. This initiates a control rod withdrawal block, 
thereby ensuring that the R.BM function is met. · 

The 1 hour Completion Time is intended to allow the operator 
time to evaluate and repair any discovered inoperabil ities 
and is acceptable because it·m1nimizes risk while allowing 
time for restoration or tripping of inoperable channels. 

c.1, c.~,J.1, ~l2,1.2, and c.2,2 
With 'the RWM inop~,table during a reactor startup,; the 
operator is still capable of enforcing the prescribed 
control rod sequence. However, the overall reliability is 
reduced because a single operator error can result 1n 
viol at 1.ng the contra 1 rod sequence. Therefore, contr·o l rod 
movement must be iblalediately suspended except by scram. 
Alternatively, startup may ·continue if at least 12 control 
rods have already been withdrawn, or a reactor startup with 
an inoperable RWM was not performed in the last 12 JDOnths. 
These requirements minimize the nUIRber of reactor startups 

· initiated with the RWM inoperable. ReQuired Actions c.2:1.1 
and C.2.1~2 require verification of these conditions by 
revtew of plant logs and contro1 room indications. Once 
Required Action C.2~ 1.1 or C.2. 1.2 is satisfactorily 

(continued} 
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Control Rod Block Instrumentation 
B 3.l.2.1 

C.l, C,2,1.I, C.2,1,2, ang C.2.2 (continued) 

~ompleted, control rod withdrawal may proceed in accordance· 
with the restrictions imposed by Required Action C~2.2. 
Required Action C.2.2 allows for the RWM Function to be 
performed manually and reQU1res -a double check. of ~ompl1ance 
with the prescribed rod sequence by a second licensed 
operator (Reactor Operator or Senior Reactor Operator) or 
other qualified meJDber of the techn 1 ca 1 staff. The RWM may 
be bYPaSsed under these conditions to.allow continued 
operations. In addition, Required Actions of LCQ 3.1.3 and 
LCO 3.1.6 may.require bypassing the RWM, durtng which time 
the RWK must be considered inoperable with Condition C 
entered and its Required Action.s taken. 

1hl 

~1th the RWM inoperable during a reactor shutdown, the 
operator is still capable of enforcing the prescribed 
control rod sequence. Required Action 0.1 allows for the 
RWM Function to be perfor1Ded manually and requires a double 
check of compliance with th~ prescribed· rod sequence by a 
second licensed operator (Reactor 0Rerator or Senior Reactor 
Operator) or other qualified member of the technical staff. 
The RWM may be bypassed under these condftions to allow the 
reactor shutdown to continue. 

E.l wl E.2 

With one Reactor Mode Switch-Shutdown Position control rod 
withdrawal block channel inoperable., the remaining OPERABLE 

. channel is adequate to p,erform the control ·rod withdrawal 
block functio·n.. ~owever, since the Required Actions are 
consistent with the nonnal action of an OPERABLE Reactor 
Mode SWitch--Shutdown Position Function (i.e.,., maintaining 
ill control rods inserted); there is no distinction between 
having one or two channels fooperable. 

In both cases (one or both channe1s inoperable), suspending 
all control rod withdrawal and initiating action to fully 
insert all insertable control r-ods in core cells containing 
one ot more fuel ass.lies w111 ensure that the care is 
subtritic;al _with adequate SOM ensured by LCO 3, 1. l. Control 
rods in core ce~ls containing no fuel assemblies do not 

(continued} 
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Control Rod Bl oGk InstrUlilentat-i on 
'8 3.3.2.1 

aff-ect the reactivity of the: c.ore and are ttJ.erefor-e not 
required to be in$e:rted. Action must t:Dnt•if.11Je until a11 
insernble a>ntrol rods.in core cells ·contafoing one or more 
fuel as~~mb11es a~e fully ihserted. 

As noted at the ~eg1nning of the ~RsJ the SRs for each 
Control Rod 81 ock ins,tru,rflentati on Puncti.on are. found tn t'he 
SRs column of Table 3.3.2.1-J. 

The Surveillances are modified by a Note to indicate that 
when an RBM channel is placed in an inoper~ble status solely. 
for performance of required Surveillances, entry into 
associated Condftions and Required Action~ may be delayed 
fQr up to 6 hours provided th& associated Function maintains 
control rod blotk ca~abil1ty. Upon completion of the 
Surve111ance, .or expiraticm ,of the 6 hour aJ16wance, the 
channel must be returned to OPERABLE status· or the 

"appl i c;able Condition ·entered and Required Actions -taken. 
This Ncte is based on the-reliability analJsi~ (Refs. s~ 9, 
& 10) assumptio.ns of the average time- required to perform 
channi;:1 sl.lrvei 11 ances. That aria 1 ysi ~. dernohstr·ated t~at tlie 
6 h0u.r testing allowa_nee does not s1gn1ficantly r~duce the 
probability that a control rod bl otk wil 1 be i nittated when 
necessary .. 

A CHANNEL FUNCTIONAL TEST i.s perfqrmed for each R.BM chqnnel 
tQ ensure that the entire channel wilr P:e-rform the intended 

·-function. Any s.etpoint -aaJustment shall be tonsist~nt wil'h·
_the as-sumpti-0ns, of t.he cl,lrr.ent p 1 ant speci.fi c setpoi nt · 
methudo1 ogy. The Survei 11 a.nee Frequency is cont,rol 1 ed under 
the. Surv·eil li;tnce Freque.nc:y Control Program. _ . 

< conti r:rnedJ 
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Control Rod Block Instrumentation 
B 3.3.2.l 

SR 3,3.2.1,2 and SR 3,3,2,1,3 

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure 
that the entire system will perform the intended function. 
The CHANNEL FUNCTIONAL TEST for the RWM is performed by 
withdrawing a control rod not in compliance with the 
prescribed sequence and verifying a control rod block 
occurs. It is permissible to simulate the withdrawn control 
rod condition into the RWM in order to verify a control rod 
block occurs. SR 3.3.2.1.2 is p€rformed during a startup 
and SR 3.3.2.1.3 is performed during a shutdown (or power 
reduction to s 10% RTP). As noted in the SRs, SR 3.3.2.1.2 
is not required to be performed until 1 hour after any 
control rod is withdrawn at ::::; 10% RTP in MODE 2. As noted, 
SR 3.3.2.1.3 is not required to be performed until 1 hour 
after THERMAL POWER is$ 10% RTP in MODE 1. This allows 
entry at s 10% RTP in MODE 2 for SR 3.3.2.1.2 and entry into 
MODE 1 when THERMAL POWER is s 10% RTP for SR 3.3.2.1.3 to 
perform the required Surveillance if the Frequency is not 
met per SR 3.0.2. The 1 hour allowance is based on 
operating experience and in consideration of providing a 
reasonable time in which to complete the SRs. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3,2,1.4 

The RBM setpoints are automatically varied as a function of 
power, Three Allowable Values are specified in the COLR, 
each within a specific power range. The power at which the 
control rod block Allowable Values automatically change are 
based on the APRM signal's input to each RBM channel. Below 
the minimum power setpoint, the RBM is automatically 
bypassed. These power Allowable Values must be verified 
using a simulated or actual signal periodically to be less 
than or equal to the specified values. If any power range 
setpoint is nonconservative, then the affected RBM channel 
is considered inoperable. Alternatively, the power range 
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SR 3:3.2.1,4 (continued) 

Control Rod Block Instrumentation 
B 3. '.3 .2 .1 

channel c;;in b€ placed in the conservative cond1tion (i.e., 
enabling the proper R.BM setpoint). If placed in this 
condition, the SR is met and the RBM channel is not 
considered inoperable. As noted, neutron detectors are 
excluded from the Surveillance because they ar~ passive 
devices, with minimal drift, and because of the difficulty 
of $imulating a meaningful signal. 

Neutron detectors are adequately tested in SR 3.3.1.1.2 and 
SR 3.3.1.1.8. The Surveillance Freqijency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.3.2.1.5 

A CHANNEL CALIBRATION is a complete check of the instrument 
1 oop and the sensor. This test veri f1 es the channel responds 
to the measured parameter within the necessary range and 
accuracy. CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drifts between successive calibrations 
consistent with the plant sp~cific setpoint methodology._ 

As noted, neutron detectors are exc1uded from the CHANNEL 
CALIBRATION b~cause they are passive devices, with minimal 
drift 1 and beeause of th~ difficulty of simulating a 
meaningful signal. Neutron detectors are adequately tested 
in SR 3.3.1.1.2 and SR 3,3,1.1.8. The Surveillance 
Frequency is !:0:ntrolled under the Surveillante Frequency 
Control Program. 

(continl;ledl 
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SR 3.3.2.1.6 

Control Rod Block Instrumentation 
B 3.3.2.1 

nie RWM is autom:ati cal 1y bypassed wh~n power- is above a 
specified value. This automatic action can itself be 
bypassed to allow for control rod sequence enforcement up to 
100% RTP. The power level is determined from feedwater flow 
and steam flow signals. The automatic bypass setpoint must 
be verified periodically to be> 10% RTP. If the RWM low 
powir setpoint is nonconservative, thert the RWM is cohsidered 
inoperable, Alternately, the low power setpoint channel can 
be placed in the conservativ~ condition (nonbypass). If 
placed in the nonbypassed condition, the SR is met and the 
RWM is not con~fdered inoperable. The Surve1)1ance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.3,2,1.7 

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode 
Switch-Shutdown Position F'unct ion to ensure that the entire 
channel wi 11 perform the intended function. Th'e CHANNEL 
PUNGTIONAL TEST _for the Reactor Mode Switch~Shutdown 
Position Function ;s performed by attempting to withdraw any 
control rod with the reactor mode switch fn the shutdown 
position and verifying a control rod block occurs. 

As noted in the SR, the Surveillance is not required to be 
petfbrmed unttl 1 hour after the reactor mode switch is in 
the shutdown position, since testing of this interlock with 
the reactor mode switch in any other position cannot be · 
performed without using jumpers, lifted leads; or mova"ble 
links', This allows entry into MODES 3 and 4 if the F"requency 
is not met per SR 3.0.2. The 1 hour al1owa-nte is based on 
operating• experienoe and in consideration of providing a 
reasonable time in which to complete the SR. 

Ccontinuei;!) 
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Control Rod Block Instrumentation 
B 3.3.2.1 

SR 3.3,2,1.7 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,2.1.B 

The RWM will only enforce the proper control rod sequence if 
the rod sequence is properly input into the RWM computer. 
This SR ensures that the proper sequence is loaded into the 
RWM so that it can perform its intended function. The 
Surveillance is performed once prior to declaring RWM 
OPERABLE following loading of sequence into RWM, since this 
is when rod sequence input errors are possible. 

1. NEDC-32162-P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analysis for Peach Bottom 
Atomic Power Station, Units 2 and 3," Revision 1, 
February 1993. 

2. UFSAR, Sections 7.10.3.4.8 and 7.16.3. 

3. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 

4. "Modifications to the Requirements for Control Rod 
Drop Accident Mitigating Systems," BWR Owners' Group, 
July 1986. 

5. NED0-21231, "Banked Position Withdrawal Sequence," 
January 1977. 

6. NRC SER, "Acceptance of Referencing of Licensing 
Topical Report NEDE-24011-P-A," "General Electric 
Standard Application for Reactor Fuel, Revision 8, 
Amendment 17," December 27, 1987. 
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7. 

Control Rod Block Instrumentation 
B 3.3.2.1 

NEDC-30851-P-A, "Technical Specification Improvement 
Analysis for BWR Control Rod Block Instrumentation," 
October 1988. 

8. GENE-770-06-1, "Addendum to Bases for Changes to 
Surveillance Test Intervals and Allowed Out-of-Service 
Times for Selected Instrumentation Technical 
Specifications," February 199l. 

9. NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plus Option III Stability Trip Function", 
Marc;h 1995. 

10. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 
(NUMAC PRNM) Retrofit Plus Option III Stability Trip 
Function, Supplement 1u, November 1997. 

11. NEDO-33091-A, "Improved BPWS Control Rod Insertion 
Process," Revision 2, July 2004 
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B 3 .3 INSTRUM.EtHATIOH 

B 3,3.2.2 Feedwater arrd Ma1n Turbine H1gh Water Leve1 trip Instrumentation 

BASES 

BACKGROUND 
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The feedwater and mafn turbine h1gh water level trip 
instrumentation is designed to detect a potential fa11ure of 
the reedwater Level Control System that causes ex~essive 
feedwat.er fl ow. 

Wt th excessive feedwater fl ow, the water 1 evel 1n the 
reactor vessel rises toward the high water level setpoint, 
causing the trip of the three feedwater pump turbines and 
the main turbine. 

Digita.l Feedwater Control System (DFCS) h1gh water level 
signals are provide<:! by six level sensors, three narrow
range and three wide range. The three narrow range level 
transmitters ar-e used to satisfy the TS requirement. The 
three level sensors sense the difference between the 
pr-~ss.ure due to a constant column of water ( reference leg) 
and the pressure due to the actual water level in the 
reactor vessel (variable leg). The three level ·s1gnals are 
input into two intjependent and redundant d1g1tal control 
systems w1thin the DFCS. Eacn control system includes 
redundant controllers capable of perform1ng lhe high lev€1 
trip function. All three level sfgnals are used by the 
digital cor:itro1 systems to produce a validated level s1gnar 
for use for toe high level trip function. 

Each independe~t digita1 control system has tw~ redundant 
d1git,1 outputs (channels} to provide redundant signals- to 
an associated trip system. Each 1ndependerit d1 gital control 
system processes input s1gnals and compares them to pre
established setpo'lnts. Wtren the setpo1nt 'ls exceeded, the 
two dJgftal outputs actu,ate two contacts ~rrQnged in 
parallel so that either d1g1tal output can trip the 
associated tr1p system. The tripp1ng of both digital trip• 
systems will initiate a tr1p of the feedw-ater pump turbines 
and t~e main turbine. 

A tr1p of the feedw~ter pump turbines lim1ts further 
ihcrease 1n reactor vessel water level by 1fm1t1ng further 
add1t1on of feedwater to the reactor vessel. A tr1p of the 
main turM ne and closure of the stop va1 ve~ protects tlie 
turbfne from -damage·ctue to water entering the turbine. · 

(continued) 
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The feedwater and main turbine high water level trip 
ir:istrumentation i.s assamed to be capable of providing a 
turbine trip in the design basis transient ana1ys1s for a 
feedwater controller failL1re, maximum demand event (Ref. 1). 
The high water 1eve1 trip indirectly ihitiates a reactor 
s:c:ram ft0111 the main turbine trip (above 26.9% RTP) and 
trips the feedwat.er pumps, thereby terminating the event. 
The reactor scram mitigates the reduction in MCPR, 

Feedwater and main turbine high water level trip 
in·strumentation satisfies Criterion 3 of the NRC Policy 
Statement. 

The LCO requires two DFCS channels per trip system of high 
water level trip instrumentation to be OPERABLE to ensure 
the feedwater pump turbines and main turbine will trip on a 
val id reactor vessel high water level signal. Two DFCS 
ch·annels (one per trip system) are needed to provide trip 
signals in order for the feedwater and main turbine tri.ps 
to occur. 

Two level signals are also required to ensure a single 
sensor failure wi 11 not prevent the trips · of th_e feedwater 
pump turbines and main :turbine when reactor vessel water 
level is at the high water 1evel reference point. 

E~c;h channel must have its se,tpoint set within the specified 
Allowable Value of SR 3.3.2.2.3. The Allowable Value is ~et 
to ensure that the thermal limits are not exce_eded during 
the event. The actual setp0i n_t is calibrated to b~ 
consistent with the applicable setpoint methodo,logy 
'assumpti qhs. Trip setpoi nts are spec,i fi ~d in the setpoi nt 
C'alculations. The trip setpoints are·selected to ensure 
that the setpoints do not exceecf.the Allowable.Value. between 
succes·sive OIANNEL CALIBRATIONS. Operation with a trip 
setting less conservative than the trip setpoint, but within 
its Allowable Value, is acceptable. 

Trip setpoints are those prE:determined values .of output· at 
which an actio'n should ·take place. The setpoints are 
compared to the actual process parameter (e.g., reactor 
vesse·l water 1 evel), and when the measured output value of 
the process parameter exceeds the setpoi nt, the -associated 
device (e.g., trip unit) changes state. :The analytic or 
detiign· limits are dertved from the limiting va1,Ues of the 
process parameters obtained from the safety analysis or 

Ccoptinu·ed) 
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other appropriate documents. The Allowable Values are 
derived from the analytic'. or design 1imi_ts, corrected for 
calibration, process, and instrument errors. A channel is 
inoperable if its actual trip setting is not wtthin its 
required Allowable Value. The trip setpoints are determin~d 
from analytical or desig}1 limits, corrected for calibration, 
process and instrument errors, as well as, instrument drift. 
The trip setpo:i nt_s detenni Deel in this manner provide adequate. 
protection by assuring instrument ahd process tlncertainties 
expected for the environment during the operating time for 
the associated channels are accounted for. 

The feedwater and main turbine high water level trip 
instrumentation is required to be OPERABLE at~ 22.6% RTP to 
ensure that the fuel cladqing int~rity Safety Limit and the 
cladding 1% plastic strain limit are not violated during the 
feedwater controller failure, rnaxilll.lill demand event. As 
discussed in 'tlhe Bases for LCO 3.2.3, "LINEAR HEAT GENERATION 
R:ATE (LHGR)," and LCO 3. 2. 2, "MINIMUM CRffiCAL POWER RATIO 
(MCPR)," sufficient margin to these limit~ exists below 
22.6% RTP; therefore, these requirements are only necessary 
when operating at or above this pOWer level. 

A Note has been provided to modify the ACTIONS related to 
feedwater and main turbine high water level trip 
instrumentat'i on channels, Sett ion 1. 3 , Comp 1 et ion Ti mes, 
specifies ·that once a Condition has been entered. subsequent 
divisions, subsystems, components, or variables expressed in 
the Condition, discovered to be inoperable or not within 
1imits, will not result i,n separate entry into the 
Condition. Section• 1.3 also spec;ifies that Required Actions 
of the Condition continue to qpply for each additiona1 
failure, with Contp1etion Times bas_ect on initial entry into 
the Condition. However, the Requ.ired Actions for i noper,ab l~ feedwater and main 'tl.lrbine high water leve1 trip 
instrwnentation channels provide appropriate compensatory 

· measures for separate inoperable chanF1els. As such~ a Note 
has been provided that a1lows separate Condition entry for 
each inoperable feedwater·and main t.Lll"bine high water· 1evel 
trip instrumentation channel. 

Ccontioy§d) 
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With one or more feedwat~r and main turbine high water level 
trip chann_e1s inoperable, but w1th feedwatel"' and main 
turbine high water leve1 trip capability maintained (refer 
to Required At't1on B.1 Bases), the remaining OPERABLE 
channels can provide the requtred trip signal. However, 
overall instrumentatfon reliability is reduced because a 
s1ngle active instrument failure 1n one of the remaining 
channels may result in the instrumentation not being able to 
perform its intended function. Therefore, continued 
operation 1s only a11owed for a limited time with one or 
more channels inoperable. If the inoperable channels cannot 
be restored to OPERABLE status within the Completion Time, 
the channels must be placed in the tripped condition per 
Required Action A.l. Placing the inoperable channel in trip 
would conservatively compensate for the inoperability, 
restore capabilfty to accommodate a single active instrument 
failure, and allow operation to continue with no further 
restrictions.· AlternatelyJ if it is not desired to place. 
the channel in trip (e.g., as in the case where placing the 
inoperable channel in tr1p would result in the feedwater and 
main turbine trip), Condition C must be entered an~ its 
Requ1red Action taken. -

The Com~let1on Time of 72 hours is based on the low 
probability of the event occurring coincident with a single 
failure in a remaining OPERABLE channel. Alternatfvely, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time (RICT) Program~ A Note has 
been provided. to indicate that a RICT 1s only applicable 
when a loss of funct1on has not occurred. 

Ll 

Requ1red Actfon B.1 1s in~_nded to ensure that appropriate 
actions are taken if, mu1t1.ple 1 1noperabl'e, untr1pped 
channels result in the H~gh Water Level Function of DFCS not 
maintaining feedwater and main turbine trip eapabil1ty. In 
th1s cond1t1on 1 the feed~ater ~n~ mai~ turbi~e high wat~r 
level trip instrumentation cannot perform. its destgn 
ftlnction. Therefore, continued operation is only permttted 
for a 2 hour pertod, during which feedwater and main tur~1ne 
high water level trip capability must ~e restored. The trip 
capability is cons1derep maintained when sufficient channelS 
are OPERABLE or in trip such that the feedwater and main 
turbine h1gh water leve1 trip·logic w1ll generate a trip 

(continued> 
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Ll (continued) 

si~nal on a valid signal. This requires one channel per trip s,ystem to be OPERABLE or in trip. If the reguir-ed channe 1 $ cannot be restored to OPERABLE status or p 1 a:ced in trip, Condition C must be entered a:nd its Required Action taken. 

The 2 hou·r Completion Time is sufficient for the operator to take correttive action, and takes into account the like l i h_ood of an event requiring actuation of f~edwater and ~in turbine high water 1evel trip instrumentation occurring during this period. It is a1so consistent·with the 2 hour Completion Time provided in LCO 3.2.2 for Required Action A.l, since this instrumentation's purpose is to preclude a MCPR violation. 

c.1 and c.2 
With any Required Action and associated Completion Time not met, the plant m~st be brought to a MODE or other specified condition in which the LCO does not apply. To achieve this status, THERMAL POWER must be reduced to< 22.6% RTP within 4 houts. Alternatively, the affected fe~dwater pump(s) and affected main turbine valve(s) may be removed from service since this performs the int~nded function of the instrumentation. As discus.$-ed_ in the Applicability section of the Bases, operation, below 22.6% RTP results in sufficient margin to the required limits, and the feedwater and main turbine high water le,vel'trip instrumentation is not required to protect fuel integrity during the feedwater controlle.r failure, maxi'rnum demand event. The allowed CompletionTime of 4 hours is based on operating experience to reduce THERMAL POWER to ~ 22. 6% RTP from foll .power conditions in an Qrderly manner and without challenging plant systems. 

Required Action C.1 is modifie.d by a Note which states that the Required Action is only applicable if the inpperab1e channel is the result of an inoperable feedwater pump turbine or main turbine. stop valve. The Note clarifies the situations under which the assoc.iated -Required Acti-ori would be t-he appropriate Requ1 red Action. , 

The Surveil1ances are modified by a Note to indicate that when a ~hannel is placed in an inoperable sta"tuS solely ·for performance of r~quired Surveillances, entry ioto associated Conditions and Required Actions may be delayed for up tQ 6 hours provi.ded the associated J:unction ·-maintains feedwater. ~d main turbine high water level trip capability. Upon completion of the Surveillance, or · expiration of the 6'hour allowance, the channel must be returned to OPERAB~I; status or the applicab1e Condition entered._and Required Actions taken"' This Note is based on toe reliability analY,sis (Ref. 2) assumption of the average . ti me .required to perform 
{continyed) 

B 3,3'-62 'Revision No. 143 

' -1 
I 

i 
I 

I i 

I 
I 
' ' '' 



I , 

BASES 

SURVEI LLANCf 
REQUIREMENTS 

(continued) 

PBAPS IJNIT 2 

Feedwater and Main Turbine High Water Level Trip Instrumentation 
8 3.3.2.2 

channel Surveillance. That analysis demonstrated that the 
6 hour testing allowance does not significant1y reduce the 
probab1lity th~t the feedwater pump turbines and main 
turb1n~ will trip when necessary. 

SR 3.3.2,2.1 

P-erformance of the CHANNEL CHl:'.CK once every 24 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK ts normally a Gomparison of the parameter 
incttcated on 0ne channel to a· sjmilar parameter on other 
channels. The CHANNEL CHECK may be performed by comparing 
i ndi cation or by verifying the absence of the DFC$ "TROUBLE" 
alarm in the control room, It is based on the assumption 
that instrument channels monitoring the same paramet~r 
~hould read approximately the same value. Significant 
deviations between instrument channels could be an 
indication of e~ce~sive instrument drift in one of the 
channels, or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operat~ properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determinect by the piant staff based 
a~ a combination of the chaAnel instrument uncertaiAttes, 
including indication and readability. If a channel is 
outside the criteria, n may be an indication that the 
instrument has drifted outside its limits. 

The Stirvei l lance Frequency is, cont ro 11 ed under, the 
Survei 11 a nee Frequency Control Program. The CHANNEL CHECK 
slJpl)lements less formal, but more frequent, chec'l<s of 
channel status d~r1ng normal epetational use pf the displays 
a~sociated with the channels required by the LCO. 

SR 3.3,2,2,2 

A CHANNEL FUNCTIONAL TEST is perf6rmed on ·each required 
channel to ensure that. the entire channel will perfqrm.the 
intended function. My setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodo1ogy. The Surveillance Freq~ency 
is controlled under the Surveillance Freq~ency Control 
Program. 

Ccont1 nue:ct l 
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SR 3.3.2,2,3 

CHANNEL CALIBRATION is a complete check of the instrument loop and the sensor. Thi-s te$t verifies the channel responds to the measured parameter withil:1 the necessary range and accuracy. CHANNEL CALIBRATION leaves the channel adjusted t:o ac;;count for instrument drifts between succ;essive calibrati,Qns, consistent With the assumptions of the current p 1 ant s,peci fi c; setpoi nt methodo 1 ogy. 

The Surveillance Frequency is controlled under the Sur:'Veillance Frequency Control Program. 

SR 3.3.2.2.4 
The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY of the required trip logic f-er a specific channel. The $YStem functional test of the feedwate~ and main turbine stop valves is included as part of this Surveillance and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide c;:omp 1 ete tes.ting of the assumed safety function. Therefore, if a stop valve is.incapable of operating, the associated instrumentation channels would be inoperable. The Surveillance Frequency is controlied under the Survei.llance F,:-equen~y Control P'rogram. 

1. UFSAR, Section 14·. 5. 2. 2. 

2. ~ENE~7"70-06-1, "Bases for Changes to Surveillance Test Intervals and Allewed Out-Of-Service Times for 
S~ 1 ected Instrumentation Techni ca 1 Specifications," February 1991. · 

3. Na>C-33873~, "Safety Analysis R~port for Peach Bottom Atomi(: Power Station, Units Z ancl 3, Thermal Power Opti mi :zat'i on," Revi ~ion O. 
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PAM Instrumentation 
8 3.3.3.1 

8 3.3 INSTRUMENTATION 

B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of the PAM instrumentation is to di.splay 
plant variables that provide information required by the 
control room operators during accident situations. This 
infomation provides the necessary support for the operator
to take the manual actions for which no automatic control is 
.provided· and that are required for safety systems to 
accomplish their safety functions for Design Basis Events. 
The instruments that monitor these variables a~ designated 
as Type A, Category I, and non-Type A, Categor-y X-, in 
accordance with Regulatory Gui~e 1.97 (Ref. 1). 

The OPERABILITY of the accid~nt monitoring instrumentation 
ensures that there is sufficient information available on 
selected plant parameters to monitor and assess plant status 
and behavior following an accident. This capability is 
consi~tent with the recomnendations of Reference 1. 

APPLICABLE The PAM instrumentation LCO ensures the OPERABILITY of 
SAFETY ANALYSES Regulatory Guide 1.97, Type A variables so that the contro1 

roo111 operating staff can: 

PBAPS UNIT 2 

• Perform the diagnosis specified in the Emergency 
Operating Procedures- (EOPs). Thes_e variables are 
restricted to preplanned actions fbr the primary 
success path of Design Basis Accidents (DBA-s), (e.g •. ,, 
loss of coolant accident (LOCA)), and 

• Take the spec ffi ed, prep l anned, manua 11 y cont rQ l led 
actions for which no automatic control is provided, 
which are required for safety systems to accornpltsh 
their safety functt'on. 

The PAM instrumentation LCO also ensures OPERABILITY of 
Category 1, non-Type A, variables so that the control room 
operating .staff can.: 

• Determine whether systems important to safety are 
performing their fntended functions; 

<sontjnuedl 

B 3.3-65 Revision No. O 

- - ------ -- - - -- - - ---

I 
. I 

I 
I 

- -- __ I 



BASES 

PAM Instrumentation 
B 3.3.3.1 

APPLICABLE • betermine the potential for causing a gross breach of 
the barriers to radioactivity release; SAFETY ANALYSES 

{continued) 

LCO 

PBAPS UNIT 2 

• Determine whether a gro$s breach of a barrier has 
Qccurre~; and 

• Initiate action necessary to protect the public and 
for an• estimate of the magnitude. of any impending 
threat. 

The plant $pec1f1c Regulatory Guide 1.97 Analysis (~efs. 2~ 
3, and 4) documents the process that identified Type A and 
Category I, non-Type A, variables. 

Accident monitoring instrumentation that satisfies the 
definition of Type A in Regulatory Guide 1.97 meets 
Criterion 3 of the NRC Po1'icy Statement. Category I, 
non-Type A, instrumentation is retained in Technical 
Specifications (TS) because they are intended to assist 
dperators in minimizing the consequences of accidents. 
Therefore, these Category 1 variables are important for 
reducing public risk. 

LCO 3.3.3.l requires two OPERABLE channels for all but one 
Function to ensure that no single failure prevents the 
ope~ators from being presented with the infQrmation 
necessary to detenn1ne the status of the plant and to bring 
the plant to, and maintain it in, a safe condition followi~g 
that accident. furthereore, provision of two channels 
allows a CHANNEL CHECK during the post accident phase to 
confinn the v.alidity of displayed infor,mation. 

The exception to the two channel requirement is primary 
containment isolation, valve (PCIV) position. In this case, 
the important informat.ion is the status of the.primary 
contai.nment penetrations. The LCO reqqires one positf on 
indicator for each active PCIV. This is sufficient to 
redundantly vjr1fy the isolation status of each isolab1e 
penetration either via indicated status of the active valve 
and,pr1or knowledge of passive valve or via syst8JII bound.ary 
status. If a normall.y acttve PCIV is known to be closed and 
deactivated, 'position indication is not peeded·to determine 
status. Therefore; the pos1Uon indication for valve$ in 
this state is not required to be OPERABLE. 

<continued} 
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PAM Instrumentation 
B 3.3.3.1 

The following list is a discussion of the specified 
instrUIR8nt Functions 11sted in Table 3.3.3.1-1 in the 
accompanying LCO. 

l1 Re1ctor Pressure· 
'Instruments: PR-2-2-3--404 A, B 

Reactor pressure is a Category I variable provided to 
support .mt>nitor1ng Qf Reactor Coolant System (RCS) integrity
and tQ vertfy operation of the Emergency Core Cooling 

. Systems (ECCS). Two independent pressure trans111itter·s with 
a range of 0 psig to 1500 psig monitor pressure and 
associated independent wide range recorders are the primary 
indica.t1on used by the operator durin.g an accident. 
Therefore, the PAM Specification deals specifically with 
this portion of the· instrument channel~ 

z, 3. Reactor Vessel Water Level Olide Range and Fuel Zone} 

Instruments:- Wide Range: LR-2-2-3-11O A, B (Green, Pen} 
Fuel Zone: LR-2-2-3-110 A, B (Blue Pen} 

Reactor vessel water •level is a Category I vari.able prov'ided 
to support monitoring of core cooling and to verify 
operation of the ECCS. Toe wide range and fuel zone water 
level channels provide the PAM Reactor Vessel Witer Level 
Functions. The ranges· of the wide range water level 
channel s and the f ue 1 zone water level channe 1 s over 1, ap to 
cover a range of -325 inches (just below the bottom of the 
active fuel) to +50 inches (above the nonnal water level). 
Reactor ves$el water level is measured by separate 
differential pressure transmitters. The output from these 
channels is rec0rded on two independent pen recorders, which
is the primary indJcation used by the operator during an 

·accident. Each recorder has two channels, one for wide 
.range reactor vessel water level and one ,for fuel zone 
reactor vessel wat,er 1 ~vel. Therefore, the PAM 
Spe~ification deals specifjcally with these portions of the 
instrument channels. · 

(continued) 
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PAM Instrumentation 
B 3.3.3.1 

4. Suppression Chamber Water Level CWi.de Range} 
Instruments: LR-8123 A, B 

Suppression chambe'r" water level is a Category I variable 
provided to deteGt a breach in the reactor coolant pressure 
boundary (RCPB). This variable is also used to verify and 
provide long tenn surveillance of ECCS.function. The wide 
range suppression chamber water level measurement provides 
the operator with sufficient information to assess the 
status of both the RCPB and the water supply to the ECCS. 
The wide range water level recorders monitor the suppression 
chamber water level from the bottom of the ECCS suction 
1 i nes to five feet· above nonna 1 water 1 eve l . Two wide. range 
suppression chamber water level signals are transmitted from 
separate differenti,al pressure transmitters and are 
continuously recorded on two recorders i.n the control room. 
These recorders are the primary indication used by the 
operator during an accident·. Therefore, the PAM 
Specification deals specifically with this portion pf the 
instrument channel. 

s, &. QoiweJl Prej~ure <Wide Rang~ and Subatmosmheric 
Range} · 

Instruments: Wi~e Range: PR-8102 A, B (Red Pen) 
Subatmospheric Range: PR-8102 A, B {Green Pen) 

Orywel,l pres$ure is a Category I vartab.le provided to d~tect 
breach of the RCPB and to verify ECCS functions that operate 
to maintain RCS integrity. The wide range and 
subatmospheric r~nge drywell pressure channels provide the 
PAM Drywell Pressure Functions. The wide range and 
subatmospheri c range .drywe 11 pressure t-hanne ls overlap to 
cover a range of 5 psia to .. 225 ps1g {in exce,Ss of four times 
the design pressure of the drywell). Drywell pressure 
sighals are transmitted from ··separate pressure transmitters. 

· and are continuously recorded and d 1 splayed on two 
i nd~pendent contro 1 room recorders. . Each recorder has two 
channels, one for wide range drywell pressure and one for 
subatmospheric range drywell pressure. These recorders are 
the primary indication used.by the operator during an 
accident. Therefor~, the PAM Specificat1on deals. 
specifically with these portions of the instrument channels. 

<continued) 
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7, Drvwell Hjgh Range Radiation 

Instruments: RR-8103 .A, B 

'PAM Instrumentation 
B 3,3.3.1 

0rywel1 high range radiation is a Category I variable 
provided to monitor the potential of significant radiation 
releases and to provid'e release assessment for use by 
01Yerators in determining the _need to invoke site emergency 
plans, Post accident drywe,11 radiation levels are monitor~d 
by four instrument channels each with a range of 1 to lxloe 
R/hr. These radiation monitors drive two dual channel 
recorders located in the control room. Each recorder and 
the two associated channels are in a separate division. As 
such, two recorders and two channels of ra·diation monitoring 
instrumentation (o~e per recorder) are required to be 
OPERABLE for compliance with this LCD. Therefore, the. PAM 
Specification deals specifically with these portions of the 
instrument channels. 

8, Primary C9ntainrnent Isolation Valve CPCIY) Position 

PCIV position is a Category 1 variable provided for 
verification of containment integrity. In th-e case of PCIV 
position, the important information is the isolation status 
of the containment penetration. The LCQ requires one 
channel of valve position indication in th.e colltro1 room to 
be OPERABLE for e~ch acti1/e PCIV in a containment 
penetration flow path, i.e., two total channels of PCIV 
position indication for a penetration flow path with two 
active vah&s. For c.ontai nment penetrations with only one 
active PCIV having contro·l ·room i ndi cation, Note ( b.) 
requires a single channel of valve position indication to be_ 
OPERABLE. This is sufficient to redundantly verify the 
tsolation status of each isolable penetration ~ia indicated 
status of the active valve, as applicable,. anc;I prfor 
knowl edg~ o•f passive v~-1 v~ or system b'?u~darr s~atus. If a 
pen~trat1on flow path 1s isolated, pos1t1on indication for 
the PCIV(s, in the associated penetration flow path is not 
needed to determine status. Therefore, the position 
indication for valves in an isolated penetration flow path 
is rrot requi. red. to be OPERABLE. The- PCIV positi.on PAM 
instrumentation consists of position switches, associated 
wiring and control roo·m indic:ating lamps for active PCIVs 
(check valves anct manual valves are not req1,.1ired to .have 
position-inoication). Therefo.re,, the PAM Sp!,!cification 
deals specifically with these instrument channels. 

Each pen~tration is treated separately and each penetr~tion 
flow path is consider~d a se~arate fanction. Therefore~ 
separate condition entry is allowed for each inoperable 
penetration flow path. 

<continued) 
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9. Hi. Deleted 

PAM I.nstrwnentation 
B 3,3.3.1 

11. Suppression Chamber Water Temperature 

Instruments: TR-8123 A, B 
TIS-2-2-71 A, B Recorders 

Suppression chamber water temperature is a Category I 
variab1e provided to detect a condition that could 
potentially 1ead to cQntainment breath and to verify the 
effectiveness of ECCS actions taken to prevent containment 
breach. The suppression chamber w:ater temperature 
instrumentation a 11 o.ws operators to detect trends in -
suppression chamber water temperature in sufficient time to 
take action to preVerit steam quenching vibrations in the 
suppress1on pool. Suppress1un chamber water temperature is 
monitored by two redundant c~annels. Each charine1 is 
assigned to a separat~ safeguard po~~r divis1on. Each 
chann~l consists of 13 resistance te~perature detectors 
(RTDs) mount€~ in thermowells iDstalled in the suppression 
ch·ambe-r shell below the minimum water level, a proce-ssor, 
and control room recorders, The RTDs are mounted.in each. of 
13 of the 16 segments of the suppression chamber. The RTD 

.t continued) 
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PAM Instrumentation 
8 3.3.3.1 

11. Suppression Chamber Water Temperature ( continued) 

inputs are averaged by the pracessor to provide a bulk 
average temperature output to the associated control room 
recorder. The allowa11ce that only 10 RTDs are required to , 
be QPERABLE for a channel to be considered OPERABl:.E provided 
no 2 adjace~t RTDs ar-e inoperable is acceptable based on 
engineering judgement consi~~ring the temperature response 
profile of the suppression chamber water volume for 
previously analyzed e~ants and the most challenging RTDs 
inoperable. These recorders are the primary indication used 
by the operator during an accident. Therefore, the PAM 
Specification deals specificc1lly with this portion of the 
instrument channel~. Four recorders are provided. A 
recorder in each division i& required to be OPERABLE to 
satisfy the LCO. 

The PAM instrumentation L,CO is applicable in MODES 1 and 2. 
These ~ariables are related to the diagnosis and preplanrted 
actions required ta mitigate DBAs. The applicable DBAs are 
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5, 
plant conditions are sUGh that the likelihood ~fan event 
that wpuld require PAM instrumentation is extremely low; 
therefore, PAM instrumentation is not required to be 
OPERABLE in these MODES. 

A N0te h~s been provided to modify the ACTIONS related to 
PAM instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent di'vi si ons, subsystems, cornpo,nents~ or v·ari ables 
expressed in the Co~ditian disooveted to be inoperable or 
not within limj ts, •wtll not .result in separate entry into 
the Condition. Sectjpn 1.3 also.~Re~ilies that Req~ired 
Actions of the Condition continue to apply for ~ach 
additional failure, w1th Completion Tim~s based on initial 
entry into the Condi Hon. However I th.e Requi r.ed Acti ans for 

(continued) 
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PAM Instrumentation 
B 3.3.3.1 

inoperable PAM instrumentation channel S· provide appropriate 
compensatory measures for separate Functions. As such, a 
Note has been provided that allows separate Condition entry 
for e_ach i noperab1 e PAM Fun ct 1 on. 

AJ. 

When one or more Functions have one required channel that is. 
inoperable, the required inoperable channel must be restored 
to OPERABLE status within ~O days. The 30 day Completion 
Time is based on opijrating experie~ce and takes into account 
the remaining OPERABLE channels (or, in the case of a 
Function tbat has only one required channel, other 
non-Regulatory Guide 1..97 instrument channels to monitor the 
Function), t'he passive nature of the instrument (no critical 
automatic action is assumed to occur from these 
instruments), and the low probability of an event requiring 
PAM instrumentation duri.ng this interval. 

Jf a channel has not been restored to OPERABLE status in 
30, days, this Required Action specifies initiation of action 
in accordance with Spec,ficatio0 5.6.6, which requires a 
written report"to be s~bmitted to the NRC. This report 
discusses the resuTts of the root cause evaluation of the 
inaperability and identifies pr.oposed restorative actions. 
This action is apprQpriate in lieu of a shutdown · 
requirement, since alternative actions are identified before 
loss ,of fun ct i ona 1 ~apabi l i ty, and given the like H hood of 
pl ant condi:t ions that )'loul d requi're information provided by 
this instrumentation. 

Ll 

When one or more Fuhctions have two required channels that 
are inoperable {i.e.t two chartnels inoperable in the satne 
Function}~ one channel in the Function should be re,stored ·to 
OPERABLE status within 7 days. The Completion Time of 
7 days is based on the relatively low probabil.ity·of an 
event requiring PAM tnstrument operatioh and the 
availability of alternate means to .obtain the required 
information. Gonttnuous operation with two required 

{continued} 
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Ll (continued) 

PAM Instrumentation 
B 3.3.3.1 

channels inoperable in a Function is not acceptable because 
the alternate indications may not fully 11eet all performance 
qualification requirements applied to the PAM 
instrumentation. Therefore, requiring restoration of one 
inoperable channel of the Function limits the risk that the 
PAM Function will be in a degraded condition should an 
ac,cf dent occur, 

Ll 

This Required Action directs entry into the appropriate 
Condition referenced in Table 3.3.3.1-1. The applicable 
Condition referenced in the Table is Function dependent. 
Each time an inoperable channel has not met the Required 
Action of Condition C and the associated Completion Time has 
expired, Condition Dis entered for that channel and 
provides for transfer to the appropriate subsequent 
Condition, 

.Ll 

For the majority of Functions in Table_3.3.3.l-l, if th~ 
Required Action a,nd associated Completion Time of 
Condition C is not met, the plant -must be brought tQ a MOOE 
in which the lCO not apply. To achieve this status, the 
plant mu.st. be brc,ught to at least MOOE 3 within 12 hours. 
The allowed Completion Times are reasonable, based on 
operating experience, to reach the·requiredplant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

Since alternate means of monitoring drywall high range 
radiation have been developed and tested, the Required 
Action f s- not to shut down the p 1 ant,, but rather to fo 11 ow 
the directions of Specification 5.6.6. These alternate 
means may· be temporarily i nsta 1 led if the normal PAM channel 
~annot be r~stored to OPERABLE status within the allotted 
time. The report provided to the: NRC should dis.cuss the 
alternate means l.lsed, describe the degree" to which the. 
altern~te means are equivalent to the installed PAM 
channels, justify the areas in whicb they are not, 
equivalent, and provide a schedule for restoring the nonnal 
PAM channels. 
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SURVEILLANCE SR 3,;,3,1,1 
REQUIREMENTS 

PBAPS UNIT 2 

Pe.rformance of the CHANNEL CHECK' once every 31 days ensures 
that a gros~ failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a com~ari~on of the parameter 
indicated on ona channel against a similar parameter on 
other channel~. It is based on the assumption that 
instrument channels monitoring the same parameter sh6uld 
read ap.proximilte~y the same value. Significant dev1ation.s 
between tnstrument channels could be an indication of 
excessive instrument drift in one of the channels or 
somethfng even more serious. A CHANNEL CHECK will detect 
gross ch,ann€l failure; thus, it is key to verifying the 
instrumentation continues to operate prope~ly between each 
CHANNEL CALIBRATION. The high radiation instrumentation 
should be compared to similar plant instruments located 
throughout the plant. 

Agreement criteria are determined by the plant staff, based 
on a combination of the channel instrument uncertainties, 
including isolation, indication, and readability. If a 
channel is outside the criteria, it may be an indication 
that the sensor or the signal ptocessing equipment has 
drift~d outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more f~equent, checks of 
channels during normal operational use of those displays 
associated with the channels required by the LCO. 

SR 3.~.3.1,2 Deleted 

SR 3.3,3',1.3 

These SRS require CHANNEL CALI'BRATIONs to be perfor,m'ect .. A 
CHANNEL CALIBRATION is a· c'ompl ete check of the ; n,strument 
loop, including the sensor, -The test ver~ftes the ch~nnel 
responds to measured parameter wfth the necessary- range and 
accuracy. For the PCIV PositioQ fun£tion, the CHANNEL 
CALIBRATION consists of verifying the remot~. indication 
conforms to attual valve position. 

ccantinu~d) 
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SR 3,3.3.1.3 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. Regulatory Guide 1.97, "Instrumentation for Light 
Water Cooled Nuclear Power Plants to Assess Plant and 
Environs Conditions During and Following an Accident," 
Revision 3, May 1983. 

2. NRC Safety Evaluation Report, "Peach Bottom Atomic 
Power Station, Unit Nos. 2 and 3, Conformance to 
Regulatory Guide 1.97," January 15, 1988. 

3. Letter from G. Y. Suh (NRC) to G. J. Beck (PECo) dated 
February 13, 1991 concerning "Conformance to 
Regulatory Guide 1.97 for Peach Bottom Atomic Power 
Station, Units 2 and 3". 

4. Letter from S. Dembek (NRC) to G. A. Hunger (PECO 
Energy) dated March 7, 1994 concerning "Regulatory 
Guide 1.97 - Boiling Water Reactor Neutron Flux 
Monitoring, Peach Bottom Atomic Power Station (PBAPS), 
Units 2 and 3". 
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B 3.3.3.2 Remote Shutdown System 
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PBAPS UNIT 'l 

The Remote Shutdown System provides the control room 
operator with sufficient instrumentation and co_ntrols to 
maint~in the plant in a safe ?hutdown condition from a 
locati0n other than the control room for at least one hour. 
'Th'is capability is necessary to protect against the 
possib1lHy of the contrnl ro.om becoirting inaccessible. A 
safe shutdown condition is d.efined as MODE 3. With th_e 
plant in MODE 3, the Reactor Core Isolation Cooling (RCIC) 
System and the safety/relief valves, c-an be used to remove 
core decay beat and meet all safety requirements .. The long 
term supply of water for the RCIC and the abi l 1ty to control 
reactor pressure and level from outside the control room 
all o.w extended. opera ti.on in MODE 3. 

In the event that tne control room must be aba~dGned, a 
reactor trip and MSIV closure·is assumed to have been 
initiated from the control room prior to abandonment, For 
th~ design event, it is assumed the loss of feedwa~er (as a 
result of MSIV closure) caus~s ~n automatic start of RCIC 
due to lqw reactor Tevel. Although HPCI also typ~ca11y 
initiates on low rea,ctor level, ft is conservatively assumed 
that it does ~ot s-tart for the design event d11e. to damage i'n 
the control room. No LQOP, accident conditictn or otner 
fai 1 wres are assumed. At the rem-0te shutdown panel, ·reactor 
1 eval a.nd pressure· js maintaine<;I with RCJ~ and opera ti on of 
SRVs H, E and. L. S'RV• operation maintains pressure· be·low the
$RV 1 ift. setpoilil.t 1Jnd tr,ansfers decay h~at to the 
suppre-ssi on pool. Thi_s can be mai ritai ned for .at least one 
hour without suppression pool· cooling. If tontroi roon:i 
access cannot be regained.- i'ri one hour, pr"ocedures- pro vi de 
{!itect'ion tG bring the ,p-lant to cold_shutdown. 

' . 
The OPERABILITY of the Remote Shutdown System ensuies there 
are sufficient controls and informcition availab1e for those 
plant parameters neces.sary to maintain the plant in .MODE 3 
for•~t least one hou~. Other controls and indication on the 
remote shutaown ~anel are pro~jded, but they are not 
required for OPERABILITY. 

The -Remote Shutqown Syst~m is ~equjred to provide 
instrum.entatio.n and contNls a-t appropriate l_pcatioris 
outsid€ the c-0ntrol room with a desi~h capability to control 
reactor pressure· and level, incl tldi ng -·the ne~essary 
1nstri:ifhentati0n and controls., to ma1n-tain the plant in a 
safe condition in MOD( 3. 

B 3·. :;. 76 Revis ton No·: 132 ______ . I 
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Rem0te Shutdown System 
B 3.3.3.2 

The cr~teria governing the d~sign and the s~ecific system 
requ~rem~nts Of the Remote Shutdown System are located in 
the UFSAR (Refs. 1 and 2). 

The Remote Shutdown System is considered an 1mp6rtant 
eiontributor to reducing- the risk of acc1dents; as such, it 
meets Criterion 4 of the NRC Policy Statement. 

The Remot·e Shutdown System lCO pr,ovi des the requirements for 
the OPtRABILITY of th~ instrumentation and controls 
necessary to maintain the plant in MODE 3 fro.ma location 
other than the control room. The instrumentation arrd 
controls required ar~ listed in Table B 3.3.3.2-1: 

The controls, instrumentation, and transfer switches are 
those required for: 

• Reactor pressure vesse1 CRPV) pressure coQtrol: 

• Decay heat remova,l; and 

• RPV i nve.ntory control 

The Remote S·hutdown System is OPtRABLE if all instrument and 
control channels needed to support the remote shutdown 
function a·re OPERAS-LE. 

T~e Rernot~ Shutdown 5¥stem instruments and ~ontrol circuits 
covere.d by this lCO do :not need to be. energizect to be 
considar~d OPERABLE. _ "fhis LCO is: intended to ensure that 
the instruments- an.cl cantro1 ci_rcuits will be OPERABLE: if--
pl ant conditions require thcit the Remote Shutdown System be 
places 1n oper.ation. 

The Remote ~butdown System LCO i~ applioabl~ 1n MODES 1 
and Z. This is-re~uired so that ~he plant can be maintained 
in MO~E 3 for an extended period of tt~e from· a location 
other than the ~ontrol room. 

(continued) 
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Remote Shutdown System 
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This LCO is not appliG:abl_e in MODES 3, 4 1 and 5. In these 
MODES" the pl.ant is already subcritical and in a, cqnd.ition 
of reduced Reactor C~olant System ~nergy. Under these 
conditions, considerable t1me is avai1ab1e to restore 
necessary iristr~ment control Functions if control room 
instruments or control becomes unavailable. Consequently, 
the TS do not require OPERABILITY in MODES 3, 4, and 5. 

A Note has been provided to modify the ACTIONS related to 
Remote Shutdown System Functions. Section 1.3, Completion 
Times, specifies that once a Condition has heen entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condi~ion, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition contfnue to apply f'or each 
8dditional failure, with Completion Times ba&ed on initiaJ 
entry into the Condition.· Howev~r, the Required Actions for 
inoperab1e Remote Shutdown System Funck.ions provi'de 
appr<>p'f"iate compensatory measures for separate· functions. 
As such, a Note has been provided that allows separate 
Condition entry for each inoperable Remote Shutdown System 
function. 

Ll 

Condition A ad<lresse~ the situation w~ere one Or more 
required Functions of the Remote Shutdown System is 
inoperable. This in~ludes the control and transfer switches 
for any required function. 

The Re.qui red Action 1 s to restore t.hEl Function (all required 
channels) to OPERABLE status within 30 days. The Completion 
Time is based on operat1n~ experience and the low 
probability of an e¥ent that would require evacuation of the 
control room. 

(continued), 
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· Remote Shutdown System 
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AC1IONS Ll 
(,continued) 

SURVEILLANCE 
REOLil REM[NTS 

R.EFERENC ES 

PBAPS U.NIT 2 

Jf the Requirect Action and assQciated Completion Tima of 
Condition A are not met, the plant must be Brought to a MODE 
in which the LCO does not apply. To achieve this status, 
the plant must be brought to at least MODE 3 within 
12 hours. The allowed Comp1€tion Time is reasorrable, based 
on op!:rating experience, to reach t.he required MODE from 
full power conditi oris in ,;ln ortlerl y manner an·d without 
challenging plant systems. 

_SR 3.3.3.2.1 

SR 3.3.3.2.l verifies that each instrument and 1;:0ntrol 
cir-cuit in Table B. 3.3.3 .• 2-1 performs the intended function. 
This verification is performed from the remote shutdown 
panel and locally, if necessary. Operation of equipment 
from the remo.te shutdown panel j s not neGess:ary. The 
Surveillance CiH1 be. satisfied by performance of a continuity 
check of the circuitry. This will ensure that if the 
control ro0m 'be.comes in.a·ccessi_ble·, the plant can be 
maintained in MQDE 3 from the remote shutdown panel. Each 
requ1 red. trans·fer switi:;;h and ctrcuit fs 1 tmited to those 
that are necessary to maintain reactor level and pressure 
from th€ remote shutdown p~nel during oper~tion in Mode 3. 
The Surveillawce Fre~uency·is controlled under t~e 
Surveil 1 c1nce Frequency ·Control Program. 

SR 3.3.3,2.2 _ 

CHANNEL CALIBRATION is a comp1et.e c.he(;:k of th!:! i ri~t.rument 
loop and the sensor. The test verifies the channel responds 
to :mea·sured paratnete-r values with the necessary range and 
accuracy. The Surveillance Frequency i~ -contro-ll~d under the 
Survei 11 a nee Frequency Control Program. 

1. UFSAR, Sectien 1. 5 .. 1. 

2. UFSAR, Sei:;t i c;r.n 7, l8. 

3. - 6rawing E-540-lJ: 

4. IR 255604~. 
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R~mote Shutdown Sy.stem 
B '3.3.3.2 

TaDle B 3.~.3.2-1 (page 1 of 3) 
Remote Shutdown System Instrumentat1on 

FUNCTION 

Instrument ea [']meter 

1. Reattor Pressure 

2. Rea·Cto.r Level (Wide. Range). 

3, Torus Tempe-rature 

4. Torus Le\!el 

5. Condensate Storage Tank L.evel 

6. RCIC,FJow 

7. RCIC 1urbine Speed 

8. RCIC Pump Suction P~essure 

9. RCit Pump Discharge Pressure 

10. RCIC Turbine Supp1y Pr·essure 

11. RCIC Turbine Exhaust Pressure 

12. Drywel l Pressure 

Transfer/Control Paramet~r 

13. RCIC P~mp Flow 

14. RCIC □ rain Isolation to Radwaste 

li. RCIC Steam Pot Drain Steam Trap Bypass 

16. RCIC Drain Isolation to Main Eondens,er 

PBAPS UNIT 2 

REQUIRED NUMBER OF CHkNNELS 

2. 

2 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

Ccontjnued) . 
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Table B 3.3.3.2-1 (page 2 of 3) 

Remote Shutdown System 
B 3.3.3.2 

Remote Shutdown System Instrumentation 

FUNCTION REQUIRED NUMBER OF CHANNELS 

Trans fer/Control Parameter C continued) 

17. RCIC Exhaust Line Drain Isolation 

18. RCIC Steam Isolation 

19. RCIC Suction from Condensate Storage Tank 

20. RC IC Pump Discharge 

21. RCIC Minimum Flow 

22. RCIC Pump Discharge to Full Fl ow Test Line 

23. RCIC Suction from Torus 

24. RCIC Steam Supply 

25. RCIC Lube Oil Cooler Valve 

26. RCIC Trip Throttle Valve Operator Position 

27. RCIC Trip Throttle Valve Position 

28. RCIC Vacuum Breaker 

29. RCIC Condensate Pump 

30. RCIC Vacuum Pump 

31. Safety/Relief Valves (S/RVs) 

PBAPS UN IT 2 B 3.3-81 

2 
Cl/valve) 

2 
(!/valve) 

1 

2 
(1/va l ve) 

1 

1 

2 
Cl/valve) 

1 

1 

1 

1 

1 

1 

1 

3 
Cl/valve) 
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Remote Shutdown System 
B 3.3.3.2 

Table B 3.3.3.2-1 (page 3 of 3) 
Remote Shutdown System Instrumentation 

FUNCTION REQUIRED NUMBER OF CHANNELS 

Transfer/Control Parameter (continued) 

32. Auto Isolation Reset 

33. Instrument Transfer 

PBAPS UN IT 2 B 3.3-82 

2 
Cl/division) 

5 
Cl/transfer switch) 
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ATWS~RPT lnstrumentat,on 
B 3.3.4.l 

B 3.3 INSTRUMENTATION 

B 3.3.4,1 Anticipated Transient W1thout Scram Rec1rculat1on Pump Trip 
CATWS-RPT) rnstrumentatioh 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABJ LITY 

PBAPS UNIT 2 

The ATWS-RPT System initiates an RPT, add1ng negative 
reactivity. following events in which~ scram does not (but 
shoul ct) oc-cur, to 1 es sen the effects -of an ATWS event. 
Tripp1ng the recirbulation pumps adds negative reactivity 
from the increase in steam vo1ding in the core area as core 
fl ow decreases. When Reactor Vessel Water Leve1 - Low Low 
(Level 2) or Reactor .Pressure-Hi.gh setpoint is reached, the 
recirculation pump metor breakers trip. 

The ATWS-RPT System includes sensors, relays, and switches· 
that are necessary t:o cause i ni ti ati on of an RPT. The 
chaflnels include electronic equipment that compares measured 
input signals with pre-e~tablished setpoint-s. When the 
setpoint 1s exceeded, the channel output relay actuates, 
which then outputs an .ATWS-RPT signal to the trip logic. 

The ATW~-RPT consists of two ~rip systems. There are t~o 
ATWS-RPT Functionsi Reactor Pre~sure-High and Reactor 
Vessel Water Level-Low Low (Level 2). Each trip system has 
two channels of Reactor Pressure-H1gh and two cha,nnels of 
Reactor Vessel Water Level-Low Low (Level 2). E,ach 
ATWS-RPT trip system is a 01;1e-out-of-two logic for each 
F,unction, Tf1t1s, one Reactor Water Level-Low Low (Level 2) 
or one Reactor. Pressure-High signal 1s need.ed to tr1p a 
trip system. Both tfip systems must be 1n a tripped 
condition to initiate the trtp of both recirculation pumps 
(by tripping the respective recirculation pump motor 
breakers). Each recirculation pump has two breakers fn 
series to disconnect the Rower to the recirculation pump 
motor. A dedicated trip mechanism is provided to each 
breaker for the AlWS signal. W'hen the ATWS's1gnal 1s 
1nitlated via th~ reactor pressure high or reactor.level 
low-low, these breakers Will trip automatically and 
disconnect the power to the motor. 

The ATWS-RPT is not, asswtted 1n the safety an.alysis. The 
ATWS•RPT initiates an RPT tq aid in preservin~ the integrity 
of the fuel cladding following eve11ts in which a scram ctoes 
not,, .but shoul ct, occur. Based on its -contribution to the 
reduction of overall p1ant risk: however, the 
instrumentation meets Criterion 4 of the NRC Poljcy 
Statement. 

cc;ontinueq2 
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ATWS-RPT Instrumentation 
13 3.3.4.1 

The OPERABILITY of the ATIIS-RPT is dependent on the _ 
OPERABILITY of the individual instrumentation channel 
Functions. Each Function must have a required number of 
OPERABLE channels in each trip system, with their 
setpoints within the specified Allowable Value of 
SR 3.3.4.l.3. The a~tual setpoint is calibrated consistent 
with applicable setpoint methodology assumptions. Channel 
OPERABILITY also includ_es the associated recirculation pump 
dri-ve motor breakers. A channel is inoperable if its actual 
trip setting is not w-ithin its required Allowable Value. 

Allowable Values are specified for each ATWS-RPT function. 
specified in the LCO. Trip setpoints are specified in the 
setpoint calculations. The trip setpoints are selected to 
ensure that the setpoin'ts do not exceed the Allowable Value 
between CHANNEL CALIBRATIONS. Operation w1t_h a trip setting 
less conservative than the trip setpofnt, but within its 
Allowabl~ Value, is· acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
proc~ss parameter (e.g., reactor vessel water level), and 
wh~n the measured output value of the process par~eter 
exceeds the setpoint, the associated device changes state. 
The analytic or· design limits are derived from the limiting 
values of the p~cess ~arameters obtained from the safety 
analysis. The Allowable Values ar~ derived from the 
analytic or design. limit$, cc)rrected for calibration,, 
process, and instrw,ent errors as .well as instrument drift. 
In selected cases, the Allowable Values and trip setpoints 
are determined by engineering judgement or historically 
accepted practice relative. to the intended function of the 
channel. The trip setpoints determined in this manner 
provide adequate protection by assuring instrument and 

. · process uncertainties expected for "the environments <hiring 
the ope rat 1 ng time of the ass.oc.i ated channels are accounted 
for. 

The individual Functions are required to be OPERABLE in 
MODE 1 to protect against common .mode failures of the 
Reactor Protection System by providing a diverse. trip to 
mitigate. the consequences of a po$tulated ATWS event. The 
Reactor Pressure-High and Reactor Vessel Water Level-Low 
low (Level 2) Functions are required to be OPERABLE in 
MODE 1 stnce the reactor is producing significant_ p.ower and 

{continued)· 
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ATWS-RPT Instrumentation 
, R3.3.4.1 

the recirculation system could be at .high flow. During this 
MODE, t~e potential exists for pressure focreases or Jow 
water level 1 assuming an ATWS event. In HOOE 2, the reactor 
is at low power and the rec_irculation system is at low flow;. 
thus, the potential is 1ow for a pressure increase or low 
water level, assuming an ATWS event". Therefore, the 
ATWS~RPT is not necessary. In MODES 3 and 4, the reactor is 
shut down with all control rods inserted; thus, an ATWS 
event ts not significant ·and the possibility of a 
significant pressure incnase or low water level 1s 
negligible. In MODE 5, the one rod out interlock ensures 
that the reactor remains subcritical-; thus, an ATWS event 1 s 
not significant. In addition, the reactor pressure vessel 
(RPV) head is not fully tensioned and no pressure transient 
threat to tne reactor coolant pressure boundary (RCPB) · 
exists. 

The specific Applicable Safety Analyses and LCD discussions 
are listed below on a Function by Function basis. 

a. Reactor Vessel Water LeyeJ-Low Lqw Cleve] 2} 

Low RPV water level indi~ates that a reactor scram 
should have occurred and the capability to cool the 
fuel aiay be threatened. Shc>uld RPV water level 
decrease too far, fuel damage could result. The 
ATWS-RPT System is initiated at Level 2 to assist in 
the •itig~tion of the ATWS event. The resultant 
reduction of core flow reduc;es the neutron flux and 
THERMAL POWER and, therefore, the rate of coolant 
boil off. 

Reactor vessel water level si'gnals .are initiated from 
four level transmitters that sense· tbe,"difference 
between the pressure due to a constant-column of water 
(referenca leg) .. and the pres•sure due to. the actual 
wat~r level (variable leg) in the vessel. 

Four channels of Reactor Vessel Water Level-LQW Low 
(level 2), with two channels in each trip system, are 
ava i 1 able and required to be OPERABLE to ensure that , 
no singl& instrument failure can preclude an ATWS-RPT 
frQII this Function on a valid sfgnal. The Reactor 
·vessel Water Level-LQW Low (Level 2) Allowable Value 

. C continyed} 
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APPL1CABLE a. Reactor vessel Water LeyeJ-Low Low {tev,eJ 21 
(continued) SAFETY ANALYSES, 

LCO, and 
APPLICABILITY 

_ ACTlOOS 

PBAPS UNIT 2 

b. 

is chosen' so that the system will not be initiated 
after t Level 3 scra111 with feeclwater still avatlable, 
and for conveniente with the reactor Cot'e isolation 
cooling initiation. 

Reactor Pressure-High 
Excessively high RPV pressure may rupture the .RCPR. 
An increase in the RPV pressure dtar-ing r'eactor 
operation compresses the steam voids and results in a 
positive l"eaCtivity insertion. This increases neutron 
flux and THERMAL POWER, which could pQtentially result 
in fuel failure and overpressurization. The Reactor 
Pressure-High Function initiates an RPT for transients 
that i-es_ult 1·n a pressure increase, counteracting the 
pr-assure increase by rapidly reducing tore power 
generation. For the overpressurization event, the RPT 
aids in tbe termination of the ATWS event and, along 
with the safety/relief valves, limits the peak RPV 
pressure to less than the ASME Section III CQde 
limits. 

The Reaetor Pressure-High signals are initiated fron1. 
four pressure tranmltters that monitor reactor steam 
dome pressure-. Four channels of Reactor Pressure ..... 
High,-with two channels tn each trip system, are 
available and are required to be OPERABLE to ensure 
that no single jnstrument failure can preclude an 
ATWS-RPT from this Function on a valid signal. The 
Reactor Pressure-High Allowable Value i's chosen to 
provide an· adequate margin to the ASME Section !JI 
Code. 1 imits. 

A Note ha$ been- provided to modify the ACTIONS, related to, 
ATWS-RPT instrU1Rentation channels. Section 1.3, Cotnl>letion 
Times, specifies that once a Condition has be~n entered,, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable-or 
not within 1i11its, will not result in separate. entry into 
the Condition. Section 1~3 also specifies that Required 

· Actions of the Condition continue to apply for each 

(continued} 
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ATWS~RPT Instrum~ntation 
B 3.3.4.1 

addit1onal failure, w1th Comp1et1on Times based on in1tia1 
entry 1nto the Cond1ti-0n. However, the Required Actions for 
ino'perable ATWS-RPT fnstrument~tion channels provide 
apprqpriate compensatory measures fot separate inoperable 
channels. As such. a Note has been prov1ded that ~llows 
separate Condition entry for each inoperable ATWS-RPT 
instrumentation channel. 

A.1 and A.2 

With one or more channels inoperab1e, but w1th ATWS-RPT trip 
capability for each Function fuaintained (refer to Required 
Actions 8.1 and C.1 Bases), the ATWS-RPT System 1s capable 
of performing the intended function .. However~ the · 
reliability and redundancy of the ATWS-RPT tnstrumentation 
is reduced, ~uch that a single fa.1lure in tile remaining trip 
system could result in the inability of the ATWS-RPT System 
to perform the intended function. Th~refore, only a limited 
time is allowed to restore the inope~able channels to 
OPERABLE status. Because .Qf the di vers,i ty of sensors 
available to pro•vide trip signals, the low probability of 
extensive numbers of inoperabil i ti es affecting a 11 di verse 
Functions, and the low probability of an event requiring the 
initiation of ATWS-RPT. 14 days is provided to restore the 
1~operable channel (Required Action A.1). Alternately, the 
inoperable channel may be placed in trip (Required 
Action A.2), s1nce this would conservatively compensate for 
the 1 noperabiTi ty, restore capability to accommodate a 
single fa:ilure, anq allow operation to cont.1nue. As noted, 
placing the channel 1n trip with no further restr1ctions is 
not allowed if the inoperable channel is the result of an 
inoperable break.er, since this may not adequately compeTisate 
for the inoper.ab'te breaker (e.g., the· breaker may be · 
inop.erable such that it w,111 not open). Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time .. CRICT) Program. A Note has 
been provided to indicate that a RICT is on1y applicable· 
when a: loss of function has not occurred. If tt is not 
desired to place the channel in tri·p· (e.g., as in the_ case 
Where p1a-cing the inoperable chan·nel would result 1n an 
RPT), or if the 1noperabl~ channel 1s the result of an 
1noperable breaker; Condition D must be.entered and its 
Required Ac~ions taken. 

Required. Action B .1 is intended to ensure tllat approp·r1 ate 
actic:,ns are taken if multiple, inoperable, untripped 
thannels within the ~ame Function result in thE( Function no.t 

Ccontjnued> 
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BJ, (continued) 

ATWS-RPT Instrumentation 
B 3.3.4.1 

maintaining ATWS-RPT trfp capability. A Function is 
considered to be maintaining ATWS-RPT trip capability when 
sufficient channels are OPERABLE or in trip such that the 
ATWS-RPT System will generate a trip signal from the given 
Functfon on a valid signal, and both recirculation pumps can 
be tripped. This reguires one channel of the Function in 
each trip sys~em to be OPERABLE or in trip, and. the 
recirculation punfp drive 110tor breakers to be OPERABLE or in 
trip. · 

The 12· hour COIRJ)letion Time 1s s11fficient for the operator 
to take corrective action (e.g., restoration or tripping of 
channels) and takes into account ttJe 1 ikelinood .of an event 
requiring actuation of the ATWS-RPT instrumentation during 
this period and that one Function is still maintaining 
ATWS-RPT trip capability. 

Ll-

Required Action C.-1 is intended to ensure that. appropriate -
Actions are taken 1f llllltiple, inoperable, untripped 
channels within both Functions result 1n both F~nctions not 
maintaining ATWS-RPT trip capability. The description of a 
Function 11aintaining ATWS~RPT trip capability is discussed 
in the Bases for Required Action B.l above. 

lhe 1 hour Completion Time is sufficient for the operator to 
take corrective action and takes into account the likelihood 
of an event requiring actuation of the ATWS-RPT 
instr.umentation during this period. -

p. I ilrtd D.2 

With any R~quired Action and .associated Completio.n ti11e not· 
met, the plant QKJst be brougtit to a MODE or other spec.ified 
condition in which the LCO does not apply. To athieve this 
status, the plant must be brought .to at least HOOE 2 wit.hin 
6 hours (Requfred Ac;tion D.2). Alternately, the associated 
-recirculation pump rnay be removed from service since this: 
perfol"llS the intended function of the instrumentation 

._ (Required Action D. l). The al lowed CoDIJ)letion Time of 

(continued) 
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ATWS-RPT InstrumBntat1on I 
B 3.3.4.1 

D.1 and D.~ (continued) 

6 hours is reasonable,, based on operating experience, both to reach MODE 2 from full power conditions and to remove a recirculation pump from serv1ce in an orderly manner and withowt £hallenging Rlant systems. 

Required Action D.1 is modified by a Note 1-,1hid states that the Required Action is einly applicable H the inoperable channel is the result of an inoperable "RPT br·eaker. The Note clarifies the situations unaer which th€ associated Required Action would be the appropriate Required Action. 

The Surveillances are modified by a Note to indicate that when a channel is placed in an fnop~rable status solely fbr performance of required Surveillances, entry into the associated Cam:litions qrld Required Actions may be delayed for up to 6 hours provided the associated Function m~intains ·ATWS-RPT trip capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the chahn€1 must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taten. Th1s Note is based on the reliability analysis (Ref. 1) assumption Qf the average ·ttme r1;qut red to perform channel Surveilla,nce. That ana·lysis demonstrated that the 6 hour testtng allowance does not significafitly reduce the probability that the recirculation pumps will trip when rrncessary. 

SR 3.3.4.1.1 

Performar:ice of the CHANNEL CHECK ensures that •a gross fail ur-e of instrumentation has not occurred. A CHANNEL CHECK is normally a comparison of the parameter indicated on one chann.el to a similar parameter on other ch~nnels. It is based on th·e assumpt1 on that instrument channels moni t0ri ng the same parameter shou,d read approximately the same value. Significant devjation~ between the instrument Ghannels could be an indication of excessi~e instrument drift 1n one of the cha.nne1$ or somethir.tg even more serious. ·A 'CHANNEL CHECK w1ll detect gross channel failure; thus, it is key to verifying the i nstramentat1or, continues to operate "properly between each CHANKEL CALIBRATION. 

Agreement crite~ia are determined by ~he plant staff based on a ccimbinat1on of the thannel instrument uncertainties, including indication and read~btlity. If a channel is · outside the criteria, it may oe an indicQt1on that the instrument h,as 9rifted outside 1ts 1 imit. 

< cohti nued) 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the required channels of this LCO. 

SR 3.3,4,1,2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.1.3 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,4,1,4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The system functional test of the pump breakers is 
included as part of this Surveillance and overlaps the LOGIC 
SYSTEM FUNCTIONAL TEST to provide complete testing of the 
assumed safety function. Therefore, if a breaker is 
incapable of operating, the associated instrument channel (s) 
would be inoperable. 

B 3.3-90 Revision No. 86 
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ATWS-RPT Instr:-umentati on 
B 3.3.4.1 

The Surv~illance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. GENE-770-06-1, "Bases for Cha~ges To Surveillartce Test 
Intervals and Allowed out-of-Service Ti'mes for 
Selected Instrvme'ntation Technical Specifications," 
February 1991. 
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EOC-RPT rnstrumentation 
S 3.3A.2 

B '3. 3 INSTR.UM t.NTAT ION 

B 3.3.4.2 End of Cycle RecirculatHlll Pump Trip (EOC-RPT) Instrumentatfon 

BASES 

BACKGROUND 

P8APS UkIT 2 

The EOC-RPi 1nstrumentation initiates a recirculation ptlmp 
trip (RP'r) to reduce the peak reactor pr·essure and power 
resultlng from turbine trip or gener.ator load rejection 
trans1ents and to m1o1m1ze thj decrease in core MCPR cturtng 
these transients. 

The ben~fit of the additional negat1ve reactty1ty in excess 
of tttat normal1y inserted on a scram reflects end of cycle 
rea.cti v1ty cons1 derat1 ons. f:'l u~ shapes at _tne end of cyc:1 e 
are such that the control rods insert only a small all}Ount of 
negative reactivity during the first -few fest of rod travel 
upon a scram caused by Turbine Control Valve (TC~) Fast 
C1 os.ure, Tr1 p Qil Pressure- Low or Turbine Stop VaJ ve 
(TSV)-Closure. The ~hys1c~l phenomenon irtvolved is that 
the vo1d reactivity feedback due to a pressur1z.ation 
transient can actd·posit1Ve reactfvity at a faster r~te than 
the control rods can add negative reactivity. 

The rnc~RPr 1nstrumentat1on1·as sh.own in Reference• 1, 1s 
composed of sense-rs that detect in1t1at1on of closure of the, 
l'SVs or fast cl osare -of the TC Vs, combined w1 th relays, 
logic c1rcu1ts,··and fast ac.ting circuit breakers that 
interrupt power from the recir~ulation pump adjustahle speed 
dt,1ve~ CASOs) to each of t_he recircu1at1onpump 
motors. Wnen the setpo1nt is exceeded, the channel output 
re1aYactuate-s, which then outputs an ~OC-RPT signal to the 
trip 1og1c~ When ~he RPT brea~ers trjp open, the 
reci rcul at ion pumps coast down i.inder their own 1 nerti a. The 
toC-lfPT M.s two i dent1 cal tr1 p systems, either of wh1 ch can 
actuate an RPT. 

Each EOC'-RPT trtp. system h a tworout-of-two foyi c for each 
Fui:ictio.ti: thll.S, either. two TSV-Closure or two TCV F:1;1st • 
Glo·s-1:1re, Trip on Pressu.re-Low signals are requ1 r-ed for a 
t"rip system tb·actuate. If either tnp system actu~tes, 
b.oth retircmJat1en pumps will tdp. TMre-are two EOC-RPT 
breakers in s~rf es per rec1 rcu.1 atfon pwbp. One trip system ! 
trips one of the two· EOC- RPT !Jreakets for -each recH'cul at i o.n _ 
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EOC-RPT Instrumentation. 
'B 3.3.4.2 

pump, and the second trip system trips the other EOC-RPT 
breaker for each reci rcu1 ation pump. 

The TSV-Closur~ and the TCV Fast Closure, Trip Oil 
Pressure-Low Functions are designed to trip the 
recirculation pumps in the event of a turbine trip or 
generatar l cad rej·ecti on to mi ti gate the neutron flux, heat 
flux, and pressuri-aation, tran~ients, and to minimize the 
dee rease in MCPR. The ana 1 ytica l methods and a,s s umpiti on~ 
used in evaluating the tarbfne trip aod generator load 
rejection, as well as :other safety analyses that utilize 
EOC-RPT, are sUlllllarized in References 2, 3, and 4. 

To mitigate pressurization transient effects, the EOC-RPT 
must trip the recirculation pumps after initiation of 
closure movement of either the TSVs or the TCVs. The 
combined effects of this trip and a scram reduce fuel bundle 
power more rapidly than a scram alone so that the Safety 
Limit MCPR is not exceeded. Alterna-t;ively, APLHGR ope_rating limits (LCO 3.2_.1,. "AVERAGE PLANAR LINEAR HEAT GENERATION 

.RATE (APLHGR)"), the MCPR operating limits (LCO 3.2.2, 
'JMINIMUM CRITICAL POWE~· RATIO (M(PR) ") , and the LHGR 
operating limits (LC0·3.2.3, "Ll;NEAR HEAT GENERATION RATE 
(LHGR) ") for an inoperable EOC-RPT, as sped fi ~ ill the · 
COLR, are sufficient to a1low this t.CO to be met. The EOC
RPT :function is au.tomatically disabled when turbirl_e fi'rst 
stage pressure is< 26.3% ITTP~ 

EOC-RPT instrument_ation sattsfies· Criterion 3 of the NRC 
Policy Statement. 

The,OPERABILilY bf the £OC-RPT is depende.nt ~n the 
OPERABILITY of the individual instrumentation channel 
Furictions, i.e.~ the TSV-Closure-and the TCV Fast Clos-ure, 
Trip Oil Pressur~-Low Func;~ions. Each Function must have a 

· required number of OPERABLE channels in each trip system, 
with 'their setpointS within the specified Allowable Value o-f 
SR 3..3.4.,2.3. Channel OPERABIUTY also includes the 
associated EOC-RPT breakers. Each ,chan·nel (i'nc1 uding the 
associated EOC-RPT breakers) must also respond within its assumed response time~ , 

. -
Allowab1e Values are spetified for each EOC~RPT Function 
~pecified in the LCO.. Trip setpoints are specified in the 
plant design documentati,qn. The tri~ setpo,nts are selected 

Ccon:tjnued) 
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to ensure that the i3ctua1 setpoints cio not exceed t~e 
Allowable Value between successiv,e CHANNEL CALIBRATIONS. 
Operation with a trip setpoint less con~ervative than the 
trip setpoint, but within its Allowable Va1uei is 
acceptable. A channel is inoperable if its actual trip 
setting is not within its required Allowable Value. Trip 
setpoints are those ~redetermined values of output at whith 
an action should take place. The setpoints are compared to 
the actval process parameters (e.g. TSV position), ~nd when 
the measured output value of the pro~ess parameter exceeds 
the setpoint, the associated _device (e.g., limit switch) 
changes state. The analytic- limit for the TCV Fast Closure, 
Trip Oil Pressure-Low Function was determined based on the 
TCV hydraulic oil cirwit design. Ths Allowa1'1e Value is 
derived frorn the analytic limit, corrected for calibration, 
process, and instrument error$. The trip .setpoint is 
dete rm1 ned from the .ana,1 yt i cal limit corrected for 
calibration, process, and instrumentation errors, a~ well as 
instfument drift, as applicable. The Allowable Value an~ 
trip setpoint for the TSV-C1osure, Function was determined by 
engineering judgment and hi stori ca 11 y accepted practi c:e for 
similar trip functions. 

The spee;:_ific Applicable Safety Analysis, LCQ, and 
Applicability discussfons are li~ted ·below on a F1.mction by 
Fundion basis., 

Altern~tively, since the instrumehtation protects against a 
MCPR SL violation, wtth the instrumentation inoperaBle, 
modifications to the APLHGR operating limits CLC0 3.2.1, 
"AVERAGE PLANAR !-INEAR HEAT GENERATION RATE {APLHGR) "), the 
MCPR operating limits (LC0 3.2 .. 2, ''MINIMUM CRITICAL POWER 
RATIO (MCPR)").,_and the LHGR operating limi'ts (LCO 3.2·.3, 
"LINEAR HEAT.GENERATION RAT~ (LHGR)") may be applied to 
allow this LCO to be- met. The appropriate MCPR operating 
limits and power-~ependeat thermal iimit adjustmehts for the 
fOC-[PT inop2rable condition are specified in the CDLR, 

Turbine Stop· Val ve---CJ osure 

Closure of the TSVs and a main turbine trip result in the 
loss of a heat sink that produces r~actor pressure, neutron 
flux, and. heat flux transients that must be limite<J. 
Therefore, an RPT is initiated on TSV~Closure in 
anti ci pat ion of· t.h.e transi e,n:ts that would result from 
closure of these va1ves. E0C-RPT decreases peak reactor 
power and aids-the reactor.scram in ensurin~ that the·Mc~R 
SL is not exeeeded during the worst case transieAt, 

(continued) 
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Turbine Stop Valve-Closure (continued) 

Ciosure of the TSVs is determined by measuring the position 
of each valve, There ·are position switch.es associated with 
each stop valve, the signal from each switch being assigned 
to a separate. trip. channel. The logi (: for the TS\f-Closure 
Funct1on is such that two or lllOre TSVs must be closed to 
produce an EOC-~PT. This Function must be enabled at 
THERMAL POWER~ 26.3% RTP as measured at the turbine first 
stage pressure. Thi$ .is normalJy accomplished automatically 
by pressure switches s·ensing turbine first stage pressure; 
therefore, opening of the turbine pyp~Ss valves may affect 
this Function, Four channels of· TSV-C1osure, with two 
channels in each trip system, are ava,il.ab1e and required to 
be OPERABL£ to ensure that no single instrument failure will. 
prec_lud_e an EOC-RPT from this Function on a valid si'gna1. 
The TSV-Cla'sure Allowable Value is selected to detect 
imminent TSV closure. 

This EOC-RPT Function is required, consistent with the 
safety analysis assumptions, whenever· THERMAL POWER is. 
~ 26.3% RTP. Below 26.3% RTP, the Reactor Pre~sure~High 
and the Average Power Range Monitor (APRM) Scram Clamp 
F~nctions of the Reactor Protection System (RPS) are 
adequate to maintain the necessary safety margins. 

Turbine ContrQJ Valve East Closure. Trio Oj] Presst1re - tow. 
Fast closure 'Of the TCVs during a generator load rejection 
-results in the loss of a heat sink that produc:es re.actor 
pressure, neutron flux, and ~eat flux transients that roost' 
be limited. Therefore, an RPT is initiated on TCV Fast 
Closure, Trip Oil ·Pressure-low in anticipation of the 
transients that would res·ult .from the c.losure of these 
valves. The EOC ... RPT d,ecrease·s peak reactor power and aids 
the reactor scram in ensuring that the MCPR SL is not · 
exceeded during the worst case tr-aosierrt. 

Fast cl9sure of the TCVs is detent1'1ned by measuring the 
electrq~ydrau1ic control fluid .pressure at each control 
valve. There is one pressure .s\Vitch associated with each 
control valve, and the signal from each switch is assigned 
to a separate·trip cnanneT. The logic for the TCV Fast 
Closure, Trip Oil Pre$sure-Low Function is such that two or 
more TCVs must be clOsed (pressure switch trips) 

CAAntinued) 
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Iurbipe Control Valve Fast Closure. Trip Oil Pre~sure-:tow (continu~d) 

to produce an EOC-RPT. This FL.mcti on must be en a.bled at 
THERMAL POWER~ 26.3% RTP as measured ·at the turbine first 
stage_pressure. This is normally accomplishea automatically 
by pressure switches sensing turbine first stage pressure; 
ther~fore, opening of the turbine bypass valves may affect. 
t~is Fun<tion. Four channels' of tcv Fast Closure, Trip Oil 
Pressure-Low, with two channels 1n each trip system, are 
available and required to be OPERABLE to ensure that no 
single instrument failure will preclude an EOt~RPT fr0111 this 
Function on a valid signal. The TCV Fast Closure, Trip Oil 
Pressure~Low Allowable Value is select~d high enough to 
detect in111inent TCV fast closure. 

This protection is reqµired consistent with the safety 
analysis whenever THERMAL POWER is~ 26.3% RTP. Below 
26. 3% RTP, the Reactor Pressure-High and the APRM Scram 
~lamp Functions of the RPS are adequate to maintain the 
necessary- safety margins. 

A Note has been provided to modify ~he ACTIONS related to 
EOC-RPT instrumentation channels. Section 1. 3, Comp 1 et ion 
Times, specifies that once. a Condition has been. entered, 
subsequent di vis fons, subsystems, components, or variables_ 
expressed in the Condi.tion, discovered to be inoperable.-or 
not within limi.ts, will not result in separate entry into 
the Condition. Section 1.-3 aJso specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with CompletiQn Ti.mes based on initial 
entry into the Condition. - However, the Required Actions for 
inoperable EOC,..RPT i'nst·rumentation d'ranne1s provide 
appropriate c;oinpensatory measures for .separate inoperable 
cha,nnel's. As . .such, a Note has beel',1 provided that, .al lows 
separate Condition entry for each inoperable EOC-RPT 
instrumentation channel. 
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EOC·-'RPT Instrumentation 
B 3.3 .. 4.2 

With one or ~ore required channels inoperable, but ~1th 
EOC .. RPT trip capability maintained (refer to Required 
Act1 on 8 .1 Bases), the EOC-1lPT System 1 s cap·abl e of 
performing the 1ntended function. However, the reliability 
and redundancy of th~ EOC-RPT 1nstrument&tion 1s reduced 
such that a single failure in the remaining trip system 
could result 1 n the i nab11 i ty of the EOC-RPT System to 
perform the intended function. The ref.ore, only a 1 im1ted 
tiaa is allowed to restore compliance with the LCO. Because 
of the divers,ity of sensors available to provide trip 
signals, the low probability of extensive numbers of 
inoperabil1t1es affecting all diverse Fun~tions, and the low 
probability of an event requiring the in1t1at1on of an 
EOC-RPT, 72 hours is provtded to re.store ,the 1 nop-erabl e 
channels (Required Action A.1). Alternately~ the inoperable 
chann~ls may be placed in trip (Required Action A.2) since 
this would conservatively compensate for the inoperab111ty, 
restore capability to accommodate a single failure, and 
allow operation to continue~ As noted in Requi.red Action 
A.2, placing the channet in trip with no further 
restrictions is n.ot allowed if th:e in_operable channel 1s the 
result of an inoperable breaker, since this may not 
adequately compensate for the i,:iope:rable brea~ar (e.g., the 
breaker may be 1noperable such that it will not open). 
Alternatively, a Completion lime ,ean be determined in 
acc9rdance with the Risk Informed Compl et1 on Time CRICT) 
Program. A note has been provided to indicate that a RICT 
is only applicable ~hen a loss of fUnGtion his not occurred. 
If_ it is not desired to place the channel in trip (e.g.j as 
in ~he ·~ase where placini;, the inoperable channel in tr1p 
would result in an RPT, or ff the inoperab1e channel is the 
result of an inoperable break'e.r). Condition C must be 
entered and its ·Requfred Actions taken. 

Ll 

Requ1red Act1on.B.l is intended to ensure that appropriate 
actions are taken 1f multiple, inoperable; untripped 
ch&nnels within the ~ame Function result in the FunctiQn not 
maintaining EPC•RPT trip capabi11ty. A Function is -
considered to be maintaining, EOC-RPT trip capability when 
·sufficient channels are 0¥ERABLE or in trip, -such that the,
EOC .. ltPT System will generate a trip signal from the given 

I 

I 
I 
' 
I 
. I 
I 

Funct1on on a.ya1id signal and both recirculation ,umps can I 
be tripped. T~is requires two channels of the Function in j 
the same trip system, to ea_cb b'e OP.ERABLE,or in trip, and 1 

the ,associated EOC-RPT breakers to be. OPERABLE. . I 
I 
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The 2 hoar Completion Time is sufficient time for the 
operator to take corrective action, and takes into account 
the likelihood cf an event requiring actuation of the 
EOC-RPi instrumentation during this 'period. It is also 
~of'lsistent with the 2 hour Completion Time provided in 
LCO 3.2.l and 3.2.2 for Required Action A,l, since this 
instrumentation's purp0se is to preclude a thermal limjt violation. -

c.1 and c.2 

With any Required Ac1;ion and associated Co:111pletion Time not 
met~ THERMAL POWER must be reduced to < 26. 3% RTP within 
4 hours. Alternately, for af'I inoperable br·eaker (e.g., the 
brea~er may be inoperable such that it will not open) the 
associated recirculation pump may be. re:moved from service, 
since this performs the intended function· 0f the 
instrumentation·. The allowed Completion Time of 4 hours is 
reasonable, based on pperating experience, to reduce THERMAL POWER to< 26.3% RTP·from fu11 power conditions in an 
orderly ma.nner·and without challenging plant systems. 

Required Action C.1 is modified by a Note which states that the Required Action is only applicable if the inoperable 
channel -is 1;he result of aa inc:)perable RPT breaker.. The 
Note clarifies the situations. under wht,h the associated 
Required A.ction would be the appropriate Required Action. 

The Surveillances are 1t1Qdified by a Nc;>te to indicate that 
when a channel ,is placed in -an inoperable status .solely for 
performance of tequired .Surveillances, entry into associated Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Fvnc,:rfon maintains EQC-RPT 
trip capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel m~st be . 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is- based 011 the reliabflit:y analysis (Ref. 5) assumption of the averagE! 
time ~equired to perform channel SuMteillance.· That: 
analysis demonstrated that the 6 hour testing ·all~wa~ce does not significantly reduce the probability that the 
red rcu1ati on pump~ wi 11 trip: when necessary_. 
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SR 3,3.4,2,1 

EOC-RPT Instrumentation 
B 3.3.4.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.2,2 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpo1nt 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4,2.3 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The system functional test of the pump breakers is 
included as a part of this test, overlapping the LOGIC 
SYSTEM FUNCTIONAL TEST, to provide complete testing of the 
associated safety function. Therefore, if a breaker is 
incapable of operating, the associated instrument channel(s) 
would also be inoperable. 

The Surveillance Frequency is controlled under the 
Surve1llance Frequency Control Program. 

B 3.3-91h Revision No. 86 
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This SR ensures that an EOC-RPT initiated from the 
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low 
Functions will not be inadvertently bypassed when THERMAL 
POWER is~ 26.3% RTP. This involves calibration of the 
bypass channels. Adequate margins for the instrument 
setpoint methodologies are incorporated into the actual 
setpoint. Because main turbine bypass flow can affect this 
setpoint nonconservatively (THERMAL POWER is derived from 
first stage pressure) the main turbine bypass valves must 
remain closed during the calibration at THERMAL POWER 
~ 26.3% RTP to ensure that the calibration remains valid. If 
any bypass channel's setpoint is nonconservative (i.e., the 
Functions are bypassed at~ 26.3% RTP, either due to open 
main turbine bypass valves or other reasons), the affected 
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low 
Functions are considered inoperable. Alternatively, the 
bypass channel can be placed in the conservative condition 
(nonbypass). If placed in the nonbypass condition, this SR 
is met with the channel considered OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.2.5 

This SR ensures that the individual channel response times 
are less than or equal to the maximum values assumed in the 
accident analysis. The EOC-RPT SYSTEM RESPONSE TIME 
acceptance criterion is included in Reference 6. 

A Note to the Surveillance states that breaker interruption 
time may be assumed from the most recent performance of 
SR 3.3.4.2.6. This is allowed since the time to open the 
contacts after energization of the trip coil and the arc 
suppression time are short and do not appreciably change, 
due to the design of the breaker opening device and the fact 
that the breaker is not routinely cycled. 

(continued) 
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SR 3.3.4,2.S (continued) 

EOC-RPT Instrumentation 
B 3.3.4.2 

Response times cannot be determined at power because 
operation of final actuated devices is required. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3,3.4,2,6 

This SR ensures that the RPT breaker interruption time (arc 
suppression time plus time to open the contacts) is provided 
to the EOC-RPT SYSTEM RESPONSE TIME test. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

1. UFSAR, Figure 7.9.4A, Sheet 3 of 3 (EOC-RPT logic 
diagram). 

2. UFSAR, Section 7.9.4.4.3. 

3. UFSAR, Section 14.5.1.2.4. 

4. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved version. 

5. GENE-770-06~1-A, "Bases for Changes to Surveillance 
Test Intervals and Allowed Out-Of-Service Times for 
Selected Instrumentation Technical Specifications," 
December 1992. 

6. Core Operating Limits RePQrt. 

7. NEDC-33873P, "Safety Analysis Report for Peach Bottom 
Atomic Power Sation, Units 2 and 3, Thermal Power 
Opitimization," Revision 0. 
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B 3.3 INSTRUMENTATION 

B 3.3.5~1 Emergency Core Cooling System (ECCS) lnstrlll1l8ntation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The purpo-se of the ECCS inSt-rtlOlentat-ion is to initiate 
appropriate responses from the systems to en$ure that the 
fuel is adequately cooled in the event of a design basis 
accident or· transient. 

For most abnormal operationa1 transients and Design Basis 
Accidents (OBAs), a wide range of dependent and independent 
parameters are monitored. 

The ECCS instrumentation. actuates core spray (CS), l-0w 
pressure coolant injectfon (.LPCI), high pressure coolant 
injection (HPCI), Automatic Depressurization System (ADS), 
and the qiesel generators (OGs). The equipment involved 
with each of these systems is ·described in the Bases for 
LCO 3.5.1, •ECCS-Operating;a 

core soray System 
The CS System may be initiated by ~utomatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 

•Water Level-Low L()W Low (Level 1) or Dryweli Pressure-High 
with a Reactor Pressure~Low pet,nissive.. The reactor vessel 
water level and the Feactor pressure variables are .mcmitored 
by four redundant transmitters1 which are, in turn, 
connected to four pressure compensation instruments. Th~ 
drywell pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure·coMpensation instruments 
and the trip•units are connetted to relays which send 
signals to two trip systems, with each trip system arranged 
in a one-out-of-two •taken twice .logic •(each trip unit. sends 
a signal to both trip systems.) Each trip system initiates 
two of the four CS pumps. -

·upon receipt of an initiation signal, if normal AG power is 
available, CS pumps A aod C start after a time delay of 
approxiiaately 13 seconds and CS pumps Band O start after a 
time delay of approximately 23 second$. If nonnal AC power 
is not available,: the four cs pumps start simultaneously 
aft~r a time deli\Y of approximately 6 seconds after the 

·respective DG is ready to load. 

{cpotjnued) 
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ECCS 1nstrumentat1on 
B 3.3.5.l 

The CS test line isolation valve, which is also a primary 
containinent isolation valve (PCIV); is closed on a CS 
initiation signal to allow full system flow assumed in the 
accident analyses and 1naintain primary containment isolated 
in the event CS is not operating. 

The CS pump- discharge .flow is monitored by a differ-eritial 
pressure indicating switch. When -the pump is running and 
discharge f1 ow is 1 ow enough so that pump overheating may 
occur, the minimum flow return line valve is opened. The 
valve is automatically closed if flow is above the minimum 
flow setpo1nt to allow the full system flow assumed· 1n the 
accident analysis .. 

The CS System also monitors the pressure 1n the reactor to 
ensure that, before the injection valves open, the reactor 
pressure has fallen to a value below the CS System's maximum 
design pressure. The var1ab1e is monitored by four 
redundant transmitters, which are, in turn,. connected to 
four pressure• compensation instruments. The .outputs of the_ 
pressure, co111J)ensat ion i nstrume_nts are connected to re 1 ays 
whose contacts ar~ arranged in~ one-out-of-two taken twice 
logic. 

LQW Pre~suB Coolant Injection System 
The LPCI is an operating mode of the Residual Heat Removal 
(RHR) System, with two LPCI subsysteJ11S. the LPCI subsystems 
may be initiated by automatic means.. Automatic initiation· 
occurs for conditions of Reactot Vessel Water Level-Low Low 
Low (Level 1); Orywell Pres_sure-High with a Reactor ' 
Pressure..:...low• (Injection i>enntssive). The drywel l pressure 
variable is monitored by four redundant transmitters, which, 
in turn, are connected to four trip units. The feactor 
vessel water level and the reactor press·ure variables are 
monitored by ,four redundant transmitters, which are, in 
turn, connected to four pressure·c0111pensation instruments. 
The outputs of the tr1'p units and pressure compensation 
instruments are conneeted to relays which senq signals to 
two trip systems, with each trip system arranged in a ohe
out-of-two taken twice logic (each trip unit sends a signal 
to both tr;p systems). Each trip system can initiate all 
four LPCI pumps. 

. 
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B 3_3 .. 93 Revision No. O 



BASES 

BACKGROUND 

'' 

' PBAPS_ UNJT 2 

I 
ECCS I nstt'umentat ion "! 

B 3.3.5.1 I 

Low eressure Coolant Injection system (conttnued) 

Upon receipt of an initiation signal if normal AC power is 
available, the LPCI A and B pumps sta'rt ilfter a delay of 
approximately 2 seconds. The LPCI C and D pumps are started 
after a delay of approximately 8 seconds. If normal AC 
power is not available; the four LPCI pumps start 
simultaneously with no delay"as soon as the standby power 
source is available. 

Each lPCI subsystem's discharge flow is monitored by a 
differential pressure indicating switch. When a pump is 
running and discharge flow is low enough so that pinup 
overheating may occur, the respective minimum flow return 
Hne valve is opened. If flow is above the minimum flow 
setpoi.nt, the valve is automatical.ly closed to allow the 
full system flow assumed in the analyses. 

·The RHR test line suppression pool cooling isolation valve, 
suppression pool spray isolation valves, and containment 
spray isolation valves {which are also PCIVs). are aJso 
closed on a LPCI initiation signal to allow the full system 
flQW ass:UJIH!d in the accident an~lyses and maintain primary 
containment isolated in the event LPCI is not operating. 

The LPCl System monftors the pressure in the reactor to 
ensure that, before an fnjection valve opens, the reactor 
pressure has fallen to a value below the LPCI System's 
maximum design pressu,re. The variable 1s 1DOnitored. by four 
redundant transmitte~, which. are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instrwnents are connected to relays 
whose contacts a" an-anged 1n a •One~out-of-two taken. twice 
logic~ Additionally, instruments are provided to close the 
recit-culation. pump discharge valves to ensure that LPCI flow · 
does not bypass th~ core when it injects into the · 
rectrculation Unes. "The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 1 

whose contacts are arranged in a on~out-of-two taken twice -i 
logic. - -

Ccon\inuedl 
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Low Pressure Coolant Injection System (continued) 

Low reactor water level in the shroud is detected by two 
cldditional instrwnents. When the level 1s greater than the 
low level setpoint LPCI may no longer be required; therefore 
other Q10des of RHR (e.g., suppression pool cooling} are 
allowed. Manual override$ for the isolations below the low 

· level setpoint are provided. 

High Pressure coolant Injection System 

The HPCl System may be initiated by automatic means. 
Automatic initiation occurs fo-r conditions of Reactor Vessel 
Water Level-Low Low {Level 2) or Drywell Pressure-High. 
lhe reactor vessel water level variable 1s monitored by four 
redundant t~ansmitters, which are, in turn, connected to 
four pressure compensation instruments. The dryWell 
pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure compensation instruments 
and the trip units are connected to relays whose contacts 
are arranged in a one-out-of-two taken twice logic for each 
Function. 

The HPCI' PUIDP discharge flow is monitoted by a. flow switch. 
When the pump is running and discharge f1 ow is 1 ow .enough SQ 

that pump .ov.erheating llliY occur, the 11inimum flow return 
line valve is opened. lhe valve is aUtOtJ11tically closed 1f 
fl ow is above the mi n-i fDt.lm fl ow set point to a 11 ow the fu 11 
system flow asslillled in the safety analysis •. · 

The HPCI test line isolation valve (which is also a ·PCIV} is 
closed up<m re~ipt of a HPCI initiation signal to allow the 
ft.tll system flow assumed in the ac:cic;lent analysis and -
maintain pri11tary containment isolate<l in the event HPCI is 
not operating. 

The HPCI System also 110nitors the water levels in the 
condensate storage tank {CST} and the suppressi~n pool 
because these are the two sources of water for HPCI· 
.operation. Reactor grade water in the CST is the norma1 
source. Upon receipt of a HPCI initiation signal, the CST -

<continued} 
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High Ptessure Coolant Injection System (continued) 

suct'ion valve is automatically signaled to open (it is 
normally in the open pos1t1oo} unless both suppression pool 
suction valves are open. If the water level in the CST 
fall$ below a preselected level, fi~t the suppression pool 
suction valves aut0111atically open, and then the CST suction 
valve automatically closes. Two level switches are used to 
detect low water level in the CST. Either swftch can cause 
the st1ppression pool suGtion valves to open and th~ CST 
suction valve to close. The suppression poo1 suction valves 
also automatically open and the CST suction v.alve closes if 
high water level is detected in the suppression pool. To 
prevent losing suction to the pQIJlP, the suction valves are 
interlocked so that one sucti'on path must be open before the 
other aut~tically closes. 

The HPCI provides makeup water to the reactor until the 
reactor vessel wate~ level reaches the Reactor Vessel Water 
Level-Hi"gh (Level 8) trip, at which time the HPCI turbine 
trips, which causes the turbine's stop va1ve and the control 
valves to close. The log.ic is two-out-of-two to provide 
high reliability of the HPCI _ System. The HPCI System 
automatically restarts if a Reactor Vessel Water Level-Low 
Low (Level 2) signal is subsequently received .. 

6Yts>rnat1c Deoressurization System 
The ADS may be initiated by automatic means. Automatic 
initiation occurs when signals indicating Reattor Vessel 
Water Level-Low Low Low (Level 1); Orywell Pressure-High 
or ADS Bypass Low Water Level Actuation Timer; Reactor 
Vessel Water Confirmatory Lev~l-Low (Level 4); and 'CS or 
lPCI Pump, Disch~rge Pressure-High are all present and the 
ADS Initiation Timer has timed out. There are two 
transmitters each for Reactor Vessel Water Level.-Low Low 
Low· (Level 1) and Drywell Pressure-High, and one. 
-tranS11itt~r for Reactor Vessel Water Confirmatory L~vel-Low, 
(Level 4} in each of the two ADS 'trip systems·. E'.ach of 
these transmitters connects to a trip unit, which.then 
drives a relay whose.contact~ form the initiation logic. 

Each ADS trip system,iricludes a time delay betwe~n 
, satisfying the inithtion lQQic and the actuation of the ADS 

valves. The ADS Initiation Timer time delay setpoint chosen; 
is long enough that the- HPCl has suffictent operating time 

{continued) 
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Automatic Depressurization Svstem {continued} 

to recover to a level above Level 1, yet not so long that 
the LPCI and CS Systems are unable t<> adequately cool the 
fue1 if the HPCI fails to mai.ntain that level. An al arm in 
the control room is annunciated when either of the t1mers is 
timing. Resetting the ADS initiat,ion signals resets the ADS 
Initiation Timers. 

The ADS also 1110nitors the discharge pressures of the four 
LPCI PLIIIIPS and the four CS pumps. Each ADS trip system 
includes two discharge pressure pertni.ssive switch.es from all 
four LPCI P\UIJPS and one discharge ~ressure pennissiv~ switch 
from all four CS PUIJIPS. The signals are used as a 
permissive for ADS actuation, indicating that there is a 
·source of core coolant available once the ADS has 
depressurized the vessel. Two CS pumps in proper 
combination {C or D and A or B} or any one of the four LPCI 
pumps is sufficient to permit aut0111atic depressurization. 

The ADS logic in each trip system is arranged in two 
s_trings. · Eac~ string has a contact from each of the 
following. variables: Reactor Vessel Water Leve1-Low tow 
Low {Level l}.; 0rywell Pn!ssure-:--High; Low Water Level 
Actuation Timer; and Reactor Vesse1 Water Level-Low· Low Low 
{Li:?vel l} Pennissive. One of the two strings in each trip 
systein must aJso have a Reactor Vessel Wa~er Confirmatory 
Level-Low (Level 4). After the contacts for the initiation 
signal from either drywell pressure or reactor vessel level 
(and the timer for reactor vessel Jevel timing out) close, 
the following QIUSt be present to initiate an f\l)S trip _ 
system: all other contacts in both logic strings must 
close, the ADS initi'a.tton timer must time out, and a CS or 
LPCI puq> discharge pressure signal· must -be present. Either 
the A or B trip system wi 11 cause a 11 the ADS re 11 ef va 1 ves 
to ope~. Once th& Drywall Pressure-High signal, the ADS 
low Water Level Actuation Timer, or the ADS initiation 
signal is present, it is individually sealed in until 
manua_l ly reset. 

Manua:l inhibit switc~es ilre -provi.ded in the control room for 
the ADS;_, however, their function is not· T'equired for ADS 
OPERABILITY (provfded ADS is not inhibited when required to 
be 9PERABLE). 
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ECCS Insth.lmentation 
B 3.3.5.l 

The DGs may be initiated by automatic means. Automatic 
initiation occurs for conditions of Reactor Vessel Water 
Level-Low Low Low (Levell) or Dtywell Pressure-High. The 
DGs are also initiated upon loss of voltage signals. (Refer 
to the Bases for LCO 3.3.8.1, Aloss of Power (LOP) 
Instrumentation," for a discussion of these signals.) The 
reactor vessel water level variable is monjtored. by four 
redundant transmitters~ which are, in turn, connected to 
four pressure compensatiQn instruments. The drywell 
pressure variable ts monitored by four redundant 
trans_mitters, which are, in turn, connected to four trip 
units. The outputs of the four pressure compensation 
instruments and the trip units are connected to relays ~hich 
send Signals to two trip systems, with each trip system 
arranged in a one-out-of-two taken twice logic (each trip 
unit send~ a signal to both trip systems). The A trip 
system initiates all four OGs and the B trip_ system 
initiates all four OGs. The OGs receive their initiation 
signals from the CS System initiation logic. The OGs .can 
a 1 so be started manually from the control room and loca Tly 
from the associated 0G room.. Upon receipt of a 1 oss of 
coolant accident {LOCA) initiation signa1 1 each DG is 
automatically started, is ready to load in approximately 
10 setonds, and wil 1 run in standby condit i ans (rated 
volta~e and speed 1 with the DG. output b.reaker open}. The 
DGs w,11 only energize their respective Engineered Safety 
Feature buses if a loss of offsite power occurs. (Refer to 
Bases for LCD 3.3.8.1.) 

The. actigns of the ECCS are explicitly assumed tn the safety 
ana 1 yses of References 1, 2-, anf.l 3. The 'ECCS is in•1t i ated 
to preserve the 1ntegrity of the fuel cladding by limiting 
the post LOCA peak cladding temperature to less than the 
10 CFR S0.46 limits. _ 

ECCS instrumentati'on sat1sfie~ ·criterion 3 of the NRC Policy 
Statement. Cettain inst-rumentation Functions are retained 
for other reasons and are described below in the individual 
Functions discussion, 

The OPERABILITY of the ECCS instrumentation is dependent 
upon tha OPERABILITY of the_individual instrumentation 
channel Functions specified in Table 3.3.5.1-1. Each 
_Function must hav~ a required number of OPERABLE channels, 

(continued) 
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APPLICABLE · with their setpoints within the spec'ified A1lowable. Values, SAFETY ANALYSES, where appropriate. The actual setpoint is calibrated LCO, and consistent with app1icab1e setpoint methodology assumptions._ APPLICABILITY Table 3.3.5.1-1 is modified by a footnote whicn is added to (continued) s.hew tnat car-ta1n ECCS instrumentation Functions als0 perform DG in1t1gtion. 

PBAPS UN IT 2 

Allowable Values are specified for each ECCS function specified in the Table. Trip setpoints aPe ~pecified in the s.etpoint calculations. The trip setpoin.ts are se1ected to e~sure that the settings do not eKceed the Allowable Value between CHANNEL CALIBRATIONS. Operation with a trip. setting less conservative than the trip setpoint, but withtn tts. Aliowable Value, ~s acceptable. A channel 1s inoperable if its act~al trip setpoint is not within its required Allowable Va,ue. Trip setpoints are those predetermined values of output at which an action should take pl a1;:e, The setpoints are compared to the actual process parameter (e.g., reactor vessel water level), and when t~e measured output value Of the process Rarameter exceeds the setpoint, the associated device (e.g., trip unit) cnanges state. The analytic or design lim1ts are derived from the ltmiting values of the process parameters obtained from the safety analysis or other appropriate oo,euments. The-Allowable Values are derived from the a~alytic or design lim~ts, corrected for calibration, process, and tnstrument errors. The trip setpoints ate determined from aAalytical or design limits, corrected for calibration, process, and instrument errors:, as wen as, instrume11t drift. In selecte.d cases, the Allowa_ble Values and trip setpoints are dete:rmiried from engine.ering judgement or historica1ly accepted practice relative to the intended functions of the chann~1. The trip setpoints determined in this manner provide adequate 
prote~tion by assuming instrument ~nd process ~ncertainties expected for the envi"ronrnent~ during the operating time of the associated channels are accounted for. For the Core · Spray a11d LPCI -Pump Start- nme· Delay Relays;. adequate 
marg_ins· for applicab1.e setpoint methQdoloQies are .. incorporated into the Allowable Values a~ actual setpointsr 

Jn genera.l, the 1ndiv~dU&l Functions are required to be O~ERABlf in the MODES or other spec;if-ied co11ditfons that may require ECCS (or DG) initiation to mitigate the consequences of a design basis transient or accident. To ensure rel iabl.e ECCS. and DG function, a comoi nati_on of Fune-ti ons is r~quired to p~ov1de primary and secondary initiation signals. 

c cQnti nued l 
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ECCS Instrumentation 
B 3.3.5.1 

The spec1fic Applicable Safety Analyses, LCO, and 
App1ica~i1ity discussions are listed below on a Function by 
Function basis. 

core Spray aod, LQ.W Pressure Coo] ant- Injection systems 

1. a,, 2. a, Reactor Vessel Water Level ~Low Low Low ( Leye1 u 
Low reactor pr-essure ve·ssel (RPVJ water level indicates that 
the capaoi11ty to cool the fuel may be threatened. Should 
RPV water ]evel decrease too far, fuel damage could result. 
The low pressure ECCS and associated DGs ~re initiated at 
Reactor Vessel Water Le-vel - low Low Low ( Level 1) to ensure 
that core spray and flooding functions are available to 
prevent or miRimiz,e fuel damage. The DGs are initiated from 
Function 1.a signals. This Function, in conjunction with a 
Reactor Pressure-Low (Injection Perm-issive) signal, also 
initiates the closure of the Recirculation Discharge Valves 
to ensure the LPCJ subsystems iniect into the proper RPV 
location. The Reactor Vessel Water Level :...Low Low Low 
(level 1) is one of the Functions essumed to be OPERABLE and 
~apable of in1ttating the ECCS during t~e transients 
analyzed in ~~ferences 1 and 3. In addition, the Reactor 
Vess.el Water Leve1 -Low Low Low (level 1) Function is 
dire~t1y assumed in the analysis of the recirculation line 
.break (Ref. 4) and the control rQ'Cl drop accident (CRDA) 
analysis. The core. co.olihg function of the. ECCS, 'alon~ with 
the scram action of the Reactor Prote~tian System (RPS), 
ensures that the fuel peak cladding te~perature- remains 
oelow the limits of IO CFR 50.46. 

Reactor V-essel -Water -Level-~ow Low Low (level 1) .signals 
are initiated from four le:ve1 transmitters that sense the 
d'ifference between the pressure due to a co.nstant column _of 
water (reference leg) and the pressure dua to the actu~l 
w ate r le v e 1 ( v irr i a pl e 1 e g ) i n the v es s e l. 

The Reactor Vesse:J water Level-Low Low Low (Level l) 
Allow~ble Value is chosen to allow time·for the low pressure 
tore flopd1ng syst-ems to-activate and provide adequate 
cool-ing. 

Four channels of React:or Vessel Water L~~el -L0w Low. low 
(Level 1) Function are OAly required to be OPERABLE when the 
fCCS a r.e niqui red to be OPERABLE to ensure that no single 
instrument fei1ure can preclude ECCS initiation. 

Lcontinus:d) 
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1,b, ~.b. Drywe1l Pressure::Hiqh 

£CCS Instrumentation 
B 3.3.5.1 

High pressure in the drywell ~ould indicate a breaK in th~ 
reactor co~lant pressure bnunctary (RCPB). The low pressure 
ECCS and associated DGs ·a~ i-nitiatecf upon receipt of the 
Drywell Pressure-High Function with a Re.ae:tor Pressure-low 
(Injection Permissi»eJ in order to minimize the possibility 
of fuel damage. The OGs are initiated from Function 1.b 
s1gna1s. This Funct~on also initiates the closure of the 
recirculation discharge valves to ensure the LPCI Subsystems 
inject into tne proper RPV location. The Drywell 
Pressure-High Function with a Reactor Pressure- Low 
(Injection Permissive), along with the Reactor Water 
L(:ivel-Low Low Low (level 1) Function, is di-rectly assumed 
in the analysis of the recirculation ~ine break (Ref. 4). 
The core cooling function of the ECCS, along w-ith the scram 
action of the RPS, ensures that the fuel peak cladd1ng 
temperature remaJns below the limits of 10 CFR 50.46. 

High drywell presstire signals are initiated from four 
pressure transm~tters that sense drywe1l pressure. The 
Allowable Valu~ was selected to be as low as possible and be 
indicative of a LOCA tnside primary containment. 

· The Drywell Pre~sure-High Function is required to t>e 
OPERABLE when the ECCS or DG is required to b~ OPERABLE in 
conjunction with times when the primary containment i$ 
required to be OPERABLE. Thus, four channels of the CS and 
le.PC! Drywell Pressure-High furrction are reqµir,ed to be 
OPERABLE in MODES 1, 2, an.o 3: to ensure that no single 
instrument failure can ~reclU<le ECCS and DG initiation. In 
MODES· 4 gnd 5, the Cirywell. Pressure-High Function is not_ -1 
required, since there is insufficient energy in the r~actor ! 
to pressuriz.e the primary to.ntainrn.ent to Dryw.eli' prres·sure- I 
High setpoint. Refer to LCO 3.5.1 for Applicability Bases I 
for the 1ow pressure ECCS sub-systems' and to LCO 3.8.1 for 
Applicability eases for the DGs. 

( tont.i nued) 
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ECCS Instrumentat1on 
B 3~3.5.1 

1.c, 2,c. R~actor eressur~Low Clniectioo Per.missive~ 
tow reactor presS'l.l're signals a.re used as permissives for the 
low pressure. ECCS sub,systems. This ensure,s that, prior to 
opening the fnjection valves of the low pressure ECCS 
subsystems or initiating the lcw pressure ECCS sub·systems on a Drywel l Pressure-Hfgh signal, the r,eactor pressvre has 
fallen to a ,alue below these subsystems' maiimum design 
pressure and a break trrsid.e tlie RCPB h.as. occurre'd 
respectively. This Function also provides permissive for 
the closure of tne reci rc_ul ation di sch a rg-e va 1 ves to ehsure 
the LPCI subsystems inject into the proper RPV location. 
The .Reactor Pressure-Low is one of the Functfans assumed to 
be OPERABLE and capable of permitting initiation of the ECCS 
during the_ tra·nsients ~nalyzed in Refer.eni:;es 1 and 3. In 
addition, the Reactor Pres$ure-Low Function is directi'y 
assumed in the &nalysis of the recirculation line breijt 
(Ref. 4), The core cooling function of the ECCS, along with 
the scram a_cti on of the RPS, ensures t_hat the fue1 peak 
tladding temperat~re remains below the limits of 
10 CFR 50.46. 

The Reactor, Pressure~Low sign.als ·are ini.tiated from four 
pressure transmitters that ~~~se the reactor dome pressure. 

The Allowable Value is low enough to prevent overpressurfng 
the ~quipment in the low pressure ECCS, but high enough to 
ensure that the ECCS i~jection prevents the fVe~ peak 
clactd,ng temperature from exceeding the limits of 
10 CFR 50.46. 

Faur channels of Reactor Pre&sure-Low Function are only 
required to be -OP£RAB~E when ·tne ECCS is required to be 
OPERABLE to ensure that no single instrument failure can 
prectude ECCS initiation. · 

l.d. 2.q. CoN! Sprat and Low Pressutf; Coo.]ant Injection 
Pump_ Bisc:haroe_FloW::::Low CBvpass) 

The n:ii nimum fl 0w instruments .are provi_cted to 'prot~ct the 
associatep low pres~ute ECCS pump from overheating when the 
pump ig operating and the associat~d 1nject1on valve is not 
fully open. The minimum flaw line valve is Qpened when low 
flow is sensed, and the valve is autQm~tically closed whe-n 
the fl o:w rate is adequate to prot~ct th,e pump. ftre LPC t and 

<cont-i nuecD 
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ECCS Instrumentation 
~ 3.3.5.1 

l.d, 2.a, Core Spray and Low Pressure CbpJ«nt Inj~ction 
P:YIDQ Discharge Flow-Low rnvp9ss) Cconthmed} 

CS ?ump Discharge Flow-Low Fur:ict'ions are as,sumed to t;ie 
OPERABLE and capable of cl.osing the minimum flow valves to 
ensure that the low pressure ECCS flows assumed during the 
tran~ients and accidents analyz~d in References 1, 2, and 3 
are met. The core eooli~g function of the ECCS, along with 
the scram ~ction of th~ RPS, ensures that the fuel peak 
cladding temperature-remains below the 11mit~ of 
10 CFR 50.46. 

Qhe differential pressure switch per ECCS pump is used to 
detsct the associated subsystems' fl~w rates. The logic is 
a~fanged such that each switGh causes its associated minimum 
flow valve to open. Th~ logic will clos.e the minimum flow 
valve once the closure setpotnt is exceede,ct. The LPCI 
mi~imum flow valves are time delayed such that the valves 
will not open for 10 seconds after the switches detect low 
flow. The t4me delay is provided to limit reactor vessel_ 
inventory loss during the startup of the RHR shutdown · 
cooling mode. The Pump 'Discharge Flow-Low A11owa,hle Values 
are high enough to en~ure th~t the pump flow rate is 
sufficient to protect the pump, yet low enough to ~nsure 
that the closure of the minimum flow valv-e is initiated to 
aT1ow full flow 1nto the core. 

Each channel of Pump Di schorge now- Low fun Qt ion ( four CS 
channels and four LPCI channels) is only required to be 
OP&RABLE when tne associated ECCS is required to be -0-PERABLE 
to• ~nsure that no single instrument failure can preclude the ~ccs function. 

1.e-, 1.f,, Co.re Spray Pump ~tart-Time Delay Rela'('. 

I 

I 
I 

I 

I I 

'The purpose of this time delay is to stagger the start of 
the CS pumps that are in each of Divjsions I and II to 
pte\lent overloading the -power source. This Fu.ncti on· i ~ 
necessary when power is being supglied from the offsite I 
sources or tfie 'Standby power· sources ,(DG). The CS Pump 
Start-Time Delay Relays are assumed to be OPERABLE .in the 
accident and transierti analyses requfring ECCS inittation. 
That is, the analyses assume t~at the pumps will initiat~ 
when required an·d excess 1 oacting win not" cause failure o.f 
the po.wer source_s. 
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B 3,3.5.1 

1.e. 1.f. Core Sptav Pump Start-Time Delay Relay ( cont.i nued) 

Ttter·e are e1-ght Core Spray Pt.tmp Start-T1me·De'1ay Relays, two in each of the CS pump start logic circuits Cone for wlren offsite power is available and one for when offsite power is not available). O~e of each type of time delay ~elay is dedicated to a single pump start logtc. such that? single failure of a Core Spra,y Pump Start-,,Time Delay Re.lay will not result in the failure of more than one CS pump. In this ,condition, three of the four C5 pumps wiTl remain OPERABLE; thus, the siPgle failure criterion is met (i.e., Toss of one fnstr~ment does not pretl~de ECGS ini~iation). The Allowable Value for the Core Spray Pump Start-Time delay Relays is chosen to be long eno~gh so that the power source wi 11 not be overloaded and s_hort enough so that ECCS operation is not degraded. 

Each channe1 of Core Spray Pump Start-Time Delay Relay Puncti on is requfred to be OPERABLE onry when the associated CS subsystem is require~ to be OPERABLE. 

2,d. Reactor Pres§ur~Low Lo:w rnecirculation Discharge Valve P,?rmissive) -

Low re.attar pri;ssure signals are- used as permissives for reci~culatiOQ discharge valve closure. This ensures that the LP'C r subsystems inject· i l'lto- the proper R'PI! location assumsd in the safety analysis. The Reactor Pressure-low Low.·; s one of the Ft.met~ ons assumed to be OPERABLE and capable of closing the vaive during the transients analyzed in References 1 ano 3. The cDre cooling function of the· ECCS, along with tha scr~m actiorr of the RPS, ensures that the fuel peak cladding temperature remains below the limits of 10 CfR 50. 46 ._ The Reactor Pressure,.__ Low Low Funtti on , s -d1r~ctly assumed in the analysis df the retirculat1oa line bteak (Ref. 4). 

The Reactor Pressure-low Low signals. are initiated from fo,UJ' ,pressune t)"an~itters that sen-se the reactor pressure. 

The Allowable Value is chosen to ensure that the val~~s c1ose prior ~o commencement of LP.CI i.njectipn flow into the core, as assumed in the safety analysis. 

{contintted) 
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APPLICABLE i~d. ~=::i ~eissure-Low Low {Becirculation Discharge 
SAFETY ANAJ,.YSES, __ ]ye _____ j ·-- (continued) 
LCO, and 
APPLICABILITY . Four channels -of· the Reactor Pressure-Low low Functitm are 

Qnly required to be OPERABLE in MODES 1, 2, and 3 with the 
associated recirculation punq> discharge valve open. With 
the valve(s) closed, the function of the instrumentation has 
been performed; thus, the Function is not required. In 
MODES 4 and 5, the loop injection location is not critical 
since LPC1 injection through the recirculation loop in 
either direction will still ensure tt\at LPCI flow reaches 
the core {i .• e., there is no significant reactor back 
pressure). 

PBAPS UNIT 2 

2, e • React:or Vessel Shroud Level - Level o 
lhe Reactor Vessel Shroud Level-Level O Function is 
provided as a permissive to allow the RHR System to be 
manually aligned from the LPCI mode to the suppression pool 
cooling/spray or drywell spray modes. The reactor vessel 
shroud level permissive ensures that water in the vessel is 
approximately two thirds core height. before the manual 
transfer is allowed.. This ensures that lPCl is available to 
prevent or a1ni111ize fuel damage. This function may be 
overridden during accident conditions as allowed by plant 
procedures. Reactor Vessel Shroud Level-Level O Function 
1S implicitly assumed in the_-analysis of the recirculation 
line break {Ref. 4) since the analysis assumes that no LPCI 
flow d.iversion occurs when reactor water level is below 
Level o. 
Reactor Vessel Shroud Level-Level O signals are initiated 
froa, two.level transmitters that sense the d1fferenc~ 

_between the pressure due to a constant colllllll) of water 
·.(reference leg) and the pres~ure due to th~ actual water 
1evel (variable leg) in the vessel. The Reacto~ Vessel 
Shroud Level-Level O Allowable Value is chosen to.allow the 
low pressure core flooding systenIS to activate and provide 
adequate coo l1 ng before a 11 owing a DJinua 1 transfer. 

Cco,nti nued > 
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ECCS Instrumentation 
B 3.3.5.1 

2,e. ReactQr vessel -Shroud LeveJ~LeyeJ o (continued} 

Two channels of the Reactor Vessel Shroud Level -·Lev~l Q. 
Funct1on are only requir~d to be OPERABtE in M0DE3 1, 2, 
and 3. In MODES 4 and 5, the speeified initiation time -0f 
the _LPCl subsystems is not assume,d I and other admi ni strati ve 
co~trols are adequate to control the va1ve5 associated with 
this Func.tion (since the syst~ms that the va1ves are opehe!I 
for are not re.qui red to be OPERABLE in MODES 4 and 5 and a re 
normally not used). 

2.f. Low Pres~ure Co9lant Injection Pump start-Time Delay 
~ 

The purpose of this time delay is to stagger the start of 
the LP'CI pumps that are jn each of Divisions rand II, to 
prevent overloading the powef s6urce. T~is Function is only 
necessary when pm.~r ts betng supp1ied from offsite sources. 
The LP·CI pumps sta·rt simultaneously with no time delay as 
soon as the standby sour(e is available. The LPCI Pump 
Start-Time o-e-lay Relays are assumed to be OPERABLE in the 
accident and transient analyses requiriRg ECCS initiation. 
That is, the analys·es' assume that the purnps will initiate 
when required•arrd excess loading will not cause f 9ilure of 
the power sources. 

There ar~ eight LPCI Purnp Start~Time De1ay Relays, two in 
each of the RHR pump start logic eircuits. Two time de19y 
relays are- dedicated to a sh1gle pump start Togic. Both 
timers in the RHR p.urnp s.tart logic wouJd have to fail to 
prevent an RHR pump from starting within the required time;
therefore, tne low pressure ECCS pumps will remain OPERABLE; 
thus, the sin,gle failure criterion is met '(i.e., 1oss of one 
instrument does not prec1ude t'.CCS initiation). The 
Al1o:wable-Valu€s f(}f' thei.· LP'CI Pump ·£tart-Tim_e Delay Relays 
are Chosen fo b.e· long enough so that most of the starting 
transjent of the first pump is complete before starting the 
second pump on the same 4 kV em~rgency bus and short enough 
so that lees operation is not degraded. 

Eac:_h ctianne1 of LP.CI Pump Sta-rt-Time Delay Relay -Function 
is required to be OPERASLE only when .th.e associated LRCI 
subsyst~m is 1equired·t~ be O~ERABLE. 

Ceootiond} 
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PBAPS UNIT 2 

ECCS Instrumentation 
B 3.3.5.l 

High Pressure coolant Jnjectt20 CHPCI} System 

3.a. Reactor Yesse1 Water LgveJ-Low Low fLeveJ 21 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result~ Therefore, the HPCI 
System is initiated at Level 2 tQ maintain level above the 
top of the active fuel. The Reactor Vessel Water level-Low 
Low (Level 2) is one of the Functions assUJRed to be OPERABLE 
and capable of initiating HPCI duri'ng the transients 
analyzed in Reference$ land 3. Additionally, the Reactor 
Vessel Water Level-Low Low (Level 2) Function assoGiated 
with HPCI is credited as a backup to the Drywell 
Ptessure-High Function for· initiating HPCI tn the analysis 
of the recirculation line break. The core cooling function 
of the ECCS, along with the scram action of the RPS, ensures 
that the fuel peak cladding temperature.remains below the 
limits of 10 CFR 50.46. 

Reactor Vessel Water Level-low Low (Level 2) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant coltntm of 
water (reference leg) •nd the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level-Low Low (Level 2} Allowable 
Value is high enough such tha_t for complete loss of 
feedwater flow, the .Reactor Core Isolation Cooling (RCIC). 
System flow with HPCI assumed to fail will be sufficient to 
avoid initiation of low pressure ECCS at Reactor Vessel 
Water Level-Low Low Low (Level 1). 

Four channels of Reactor Ves$el Water Level-Low Low 
(level 2} Function are required to be OPEAAaLE on1y when 
HPCI is required to be,OPERABLE to ensure that n9 single 
instn.unent failure can preclude HPCI initiation~ -Refer to 
LCO 3.5.1 for HPCI Applicability Bases~ 

3.b, PrmU eres_sure-Htah 

High pressu~ in the drywell could indicate a break in the. 
RCPB. The HPCI System is initiated upon receipt of the 
Drywell Pressure-High Function in order to minimize the 
possibility of fuel damage. The Drywell Pre_ssure-High 
Function is directly assumed:in the analysfs of the 

, {continued) 
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ECCS Instrumentation 
B 3.3.5.1 

3 .b, Drvwell Pressure-High (continued) 

recirculation line break (Ref. 4). The core cooltng 
function of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated fro& four 
pTessure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as 1ow as possible to be 
indicative of a LOCA inside primary containment. 

Four channels of the Drywall Pressure-High Function are 
required to be OPERABLE when NPCI 1s required to be OPERABLE 
to ensure thijt no single instrument failu~ can p.reclude 
HPC I i n,i t fat ion. Refer to LCO 3. 5. I for the Appl i cabil 1 ty 
Bases for the. HPCI Syst011. 

3,c. Reactor Vessel ~ater; Level-High {Level Bl 
High RPV water level indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 sign_al is used 
to trip the HPCI turbine to prevent overflow into the main 
steam li_nes (MSLs). The Reactor Vessel, Water Level-High 
(Level 8) Function is assumed to trip the HPCI turbine in 
the feedwater controller failure transient analysis if HPCI 
is initiated.. 

Reactor Vessel Water Level-Kigh (Level 8) signals for HPCI 
·are initiated from two level transmitters· from the wide 
range water level measurement instrumentation. Both Level 8 
signals. are required in order to trip the HPCI turbine. 
This ensures that no single ·instrument failure can preclude 
HPCI initiat.ion~ The Reactor Vessel Water Level-Hi.gh 
(Leve1 8) Allowable V~lue is chosen to prevent flO)f from the 
HPCI System from overflowing into the MSLs. 

Two channels of Reactor Vessel Water Level-High (Level 8) 
Function are required to be OPERABLE oTily when H~C1 is 
required to be OPERABLE. Refer to LCO 3.5.1 an'd LCO 3·.5.2 
for HPCI Appli'cability Bases. · 

(coQtjnuedl 
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(continued) 

3,d. conct@nsate storag~ Jank Level-Low 

ECCS Inst,rumentat ion 
B ·3 .3. 5.1 

Low level in the CST indicates the unavai 1 ability of an 
ad~ate supply of makeup water from this nonnal source • 
. Nor,pal1y the suction valves between HPCI and the CST are 
open and, upon receiving a HPCI initiation signal, water for 
HPCI tnjectiqn would be ta~en from the CST. However~ if the 
water level 1n the CST falls below a preselected level, 
first the suppression pool suction valves autQDlatically 
open, and then th~ CST suction valve automatically closes. 

· This ensures that an adequate supply of makeup water is 
available to the HPCI plllllp. To prevent losing suction to 
the pLIJllp, the suction valves are interlocked so that the 
suppress·1 on poo 1 suet ion va 1 ves must be open before_ ttre CST 
suction valve automatically closes. The F4nct1on is 
implicitly asswaed in the accident and transient analyses 
(which take credit for HPCI) since. the analyses assume that 
the HPCI suction source is the suppression pool~ 

Condensate Storage Tank Level-Low signals are initiated 
from two level switches, The logic is arranged such that 
efther level switch can cause the suppressiQn pool suction -
valves tQ open and the CST suction valve to.close. The 
Condensate Storage Tank Level--Low Function Allowable Value 
is high enough to ensure adequate pump suction head while 
water is betng taken fro11 the CST. · 

Two channels of the Condensate Storage·Tank Level-~ow 
Function are .required to be OPERABLE only when HPCI is 

, required .to be .OP£RABLE to ensure that no single·· instrument 
failure can preclude HPCI swap to·suppression pool source. 
Refer to LCO 3.5.1 for HPCI .Appli~ability Bases. 

~ , e, · Syppress 1 on PooJ water -Level -Hi ah-

Excess tve 1 y high suppression pool water could result in the 
loads on the suppression pool exceeding design values should 
there be a blowdown of the.reactor vessel pressure thtoug~ 
the safety/relief valves. Therefore, signals 1ndicat1ng 
high .suppression pool_ water 1evel • are used to transfer the 
suction source of l-4PCI from·the CST to the suppressio11 pool 
to .eliminate the possibilfty of HPCI continuing to ~rovide 
additional water from a source outside containment. To 
prevent losing suction to the PlllllP, the suction valves are 
interlocked so that the suppression pool suction valves mu~t 
be open before the CST suc.tion valve automatfcal1y closes. · 

( conti uued l 
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APPLICABLE ~-~· Suppression Pool Water Leye]-Hiab_ (continued} 
SAFETY ANAlYSES, 

I 
I 

LCO, and 
APPLICABILITY 

PBAPS UNIT 2 

This FunctiQn is implicitly assumed in the accident and 
transient analyses (which take credit for HPCI) since the 
analyses assume that t~e HPCI suction source is the 
suppression pool. 

Suppression Pool Water Level-High signals are initiated 
from two leve1 swttches. The logic is arranged such that 
either switch can cause the suppression pool suction valves 
to open and the CST suction valve to close. The Allowable 
Value for the SuppressiQn Pool Water Level-High Function is 
chosen to ensure that HPCI wil 1 be aligned for suction from 
the suppression pool to prevent HPCI from contributing to 
any further increase in the suppression poo1 level. 

Two channels of Suppression Pool Water Level-High Function 
are required to be OPERABLE only when 'HPCI is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude HPCI swap to suppression pool source. Refer to 
LCO 3. 5. l for HPC I App li cabil i ty Bases •. 

3.f. High (nssure too]'ant InJection pump _Qlschsrqe 
Flow-low lBypassl 

I 
I 

I 
I 
I 

, I 
I 
I 
I 
! 

The minilllUIII flow instrument is provided to protect.the HPCI 
pump froaa overheating when the pwnp is operating at reduced , 
flow. The minilDUIII flow line valve is opened when lPW flow i 
is sensed, and the valve 1s automatically closed-when the f 

flow rate is adequate to prQtect the pump. The High I 
Pressure Coolant lnjection Pump Discharge F1ow ....... Low Function· , 1 

is assuiaed to be OPERABLE and capable of closing the minimum 
fl ow ·valve to ensure that the ECCS fl ow ass.umed during the 
transients analyzed in Reference 4 is met. , The core cooling 
functi9(' of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cl~dding temperature remains 
below the limits of 10 CFR 50.46. 

One fl ow switch is used to detect the HPCl System's fl ow 
rate. The logic h arranged such that the transmitter 
causes the mi.nillWII flow valve to open. The logfo will close 
the minimum flow valve once the c1osure setpoint is 
exceeded. · 

Ccontinuedl 
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3.f. Higb Ptess~re Coolant Injection Pump Discharge 
Flow-Low (Bypass) (continued) · 

The High Presiure Coolant Injection Pump Discharge Flow-Low 
Allowable Value is high enough to ensure that pump flow rate 
is sufficie~t to protect the pump, yet low enough to ensure_ 
that the closure of the minimum flow valve is initiated to 
a11Qw ful1 flow into the core. 

One channel is required to be OPERABLE when the HPCI is 
required to be OPERABLE. Refer to lCO 3.5.1 for HPCI 
Applicab111ty Bases. 

8utomatic Depressurization System 

4,a, 5.a. Rea.ctor Vessel Water L.eveJ-Low Low Low Clevel 1) 

Low RPV water 1 evel tndi·cate·s that the capabi 1 ity to 1::001 

the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, ADS receive~ 
one of the signals necessary for initiation from this 
Function. This signal actuates the Function 4.h, 5.h timer. 
The Reactor Vessel Water Leve} - Low- Low Low ( Level 1) ts one 
of the Functions assumed to be OPERABL~ and capable of 
initiating the ADS durfng the accident analyzed in 
Reference 4. The core cooling functio·n of the ECCS, along 
with th.e scram action of the RPS, ensures that the fuel peak 
.cladding temperature remains below the Hmit.s of 
10 CFR ~0.46. 

Reactor Vessel Water Level-Low Low Low (Level 1) signals 
are initiated from four leve~ transmitters ~hi;it sense· the 
difference between the pressure due to a constant cqlumn of 
water (reference leg) and the pressure due to the actual 
water level (variable ·1eg) in the vessel. Four channe-ls of 
Reactor Vessel Water Level -Low Low Low ( Le.vel • 1). function 
(}re required to be OPE'RABLE only when ADS is' requ1 red to be 
OPERABLE to ensure that ·no single i.rrstrument failure ~an 
preclude ADS initiation. Twe channels input to ADS trip 
system A, whiJe tbe other two· chijnnels inpui to ADS tr1p 
system B. Refer to LCO 3.5.1 for ADS Applicability Bases. 

The Reactor Vessel Water Leve1 - Low Low Low. C Level 1) 
Allowable Value is chosen to allow time for the ]ow pressure 
core flooding systems tQ initiate i;ind provide adequate 
coofi ng, · 

(continued) 



BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABI LITV 

{continued} 

PBAPS UNIT 2 

4,b. 5.b. Drywell PrQSUre-H1gh 

ECCS Instrumentation 
B 3.3.5~1 

High pressure in the drywell could indicate a break in the 
RCPB. Therefore, ADS receives one of the signals necessary 
for initiatton from this Function in order to minimize the 
possibility of fuel damage. The Drywell Pressure-High is 
assonted to be OPERABLE and capable of initiating the ADS 
during the accidents analyzed in Reference 4. The core 
cooHng function of the ECCS, along with the scram actton of 
the RPS, ensut-es that·the fuel peak cladding temperature 
remains below. the 1i~its of ·10 CFR 50.46. 

Drywall Pressure-High signals are initiated fr-om·four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected.to be as low as possible and be 
indicative of a LOCA inside primary containment. 

Four channels of Dr_ywell Pressure-High Function are only 
required to be OPERABLE when ADS is required to be OPERABLE 
to ensure that no single ir:istrument failure can preclude ADS 
initiation. Two channels input to ADS trip system A, while 
the other two channels input to ADS trip system B. Refer to· 
LCO 3. 5 .1 for ADS Appl i cab.11 i ty Bases. 

4 .. c, 5,c. AutQ1Dat1c Depressurizat1on System. Initiation 
11rner 

The purpose·of the Automatic Depressurization System 
Initiation Timer is to delay depressurization of the reactor 
vessel to. allow the HPCI System ttme to maintain reactor 
vessel water level~ Since the rap;d depressurization caused 
by ADS operation is one of the most severe transients on the 
reactor vessel; its occurrence should be limited. By 
delaying i_n.itiation of the ADS FunctiOn, the operator is 
given the c~ance to monitor the success or failure -0f the 
HPCI System to mainta,n water level, and then to decide 
whether or not to allow ADS to initiate,. to delay init1atic;m 
further by recycling the timer, or to inbibft initiation· 
penaanently. The Automatic Oepressurization System 
Initiation TilQer Function is assU11ed to be OPERABLE for the 
accide.nt analysis of Reference 4 that requires ECCS · 
initiation and assumes failure of the HPCI Systeig. 
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APPLICABLE 4,c, s.c, Automatic Deqressurization System Inj.:tjation 
SAFm ANALYSES, Jtmer tcontihued) 
LCO, and 
APPLICABILITY· There are two Automatic Depressurizatioh System Inittation 

Ti111er ~e-lays, one in each of the two ADS trip systems~ The 
Allowable Value for the Automatic Depressurization System 
Initiation Timer is chos~n so that there is still time after 
depressurizat1on for the low pressure ECCS subsystems to 
provide adequate cQre cooling. 

PBAPS UNIT 2 

Two channels of the Automatic Depressurization System 
Initiation Timer Function are only required to be OPERABLE 
when the ADS is required to be OPERABLt to ensure that no 
single instrument failure can preclude ADS initiation. (One 
channel inputs to ADS ttip system A, while the othel' channel 
inputs to ,ADS trip system B. Refer- to LCO 3.5.1 for ADS 
Applicability Bases. 

4.d, 5.d, Reactor Vessel Water Level - Low Low Low 
(Level I} (Permissive> 

Low reactor water level signals are used as permissives in 
the ADS trip systems. This ensures after a high drywell 
pressure signal or a lQW reactor water level signal 
(Level 1) is received and the timer times out that a low 
reactor water level (Level 1), signal is present to allow 
the ADS initiation (after a confirmatory Level 4 signal, see 
Bases for Functions 4.e, 5.e, Reactor Vessel Water 
Confirmatory Level:....Low (Level 4). 

Reactor Vessel Water Level-Low Low Low (Level 1), signals 
are initiated fro1u, four level transmitters that sense the 
dffference bet~en the pressure due, to a constant column of 
water (reference leg) and the pressure doe to the actual 
water level (variable leg) in the .vessel. The Reactor 
Vessel Water Level-Low low Low (Level 1) Allowable Value 1s 
chosen tQ allow ti1110 for, the low pressure core flooding 
system to initiate and provide adequate ,cooling. 

Fout channels of the Reactor Vessel Water Level-Low Low Low 
(Level' l} Function are required to be OPERABLE to ensure -
that nQ single instrument fa 1_1 ure can prec l u~e ADS 
initiation. Two channels input to ADS trip system A ·while 
the other two ch·annels ·input to ADS trip system. B. ·Refer to 
LCO 3.5.1 fQr_ADS Applicabilt.ty Bases. 

Ccontjnued} 
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£CC$ Instrumentation 
B 3.3.5.1 

Reactor Vessel Water Confirmatory Level-Low 

The Reactor Vessel Water Confirmatory Level-Low (Level 4) 
Function is used by the ADS only as a confirmatory low water 
level signal. ADS receive~ one of the signals necessary for 
initiation f~ORl Reactor Ve$sel Water Level-Low Low Low 
(Level l) signals. In order to prevent spurious injtiation 
of ~he ADS due to spurious Level l signals, a Level 4 signal 
mu$t also be received before ADS initiation comJllences. 

Reactor, Vessel Water, Confi naatory Leve 1--Low (Level 4} 
signals are initiated fr0111 two level transmitters that sense 
the difference between the pressure due to a constant column 
of water (reference leg} and the pressure due to the actual 
water level (variable leg} in the vessel. The Allowable 
Value for Reactor Vessel Water Confirmatory Level-Low . 
(Level 4} is selected to be above the RPS Level 3 scram 
Allowable Value for convenience. . 

Two channels of Reactor Vessel Water Confirmatory Level-Low 
(Level 4) Function are only required to be OPERABLE when the 
ADS is required to be OPE~LE to ensure that no single 
instrument failure can preclude ADS initiation. One channel 
inputS, to ADS trip system A, while the other ch.annel inputs 
to ADS trip system e. Refer to LCO 3.5.1 for ADS 
Applicability Bases. 

4.f, A.g, 5.f. 5.g, core SQr@v and Low Pressure coolant 
Injection Pum> Discharge Pressure-High 

The Pump Discharge Pressure.-High signals from the CS and 
LPCI pumps are used as permissive$ for ADS initiation., 
indicating that there is a source of low pressure cooling 
water. available once the ADS has depressurized t~e vessel.
Pump Discharge Pressu~-High is cme Qf the Functions 
assumed to be OPERABLE and capable of permitting ADS 
initiation during the events analyzed in Reference 4 with _an 
assumed HPCI failure. For these events the ADS 
depressurizes the reactor vessel so that the low pressure 
ECCS can perfora the co~ cooling functions. This· core 
cooling function of the ECCS, along with the scram action Qf 
the RPS, ensures that the fuel p~ak cladding temperature 
remains below-the limits of 10 CFR 50.46. 
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ECCS Instrumentation 
B 3.3.5.1 

4.f, 4.a, s.f, s,a, core Spray iDd Low Pressure coo]ant 
Injection Pump Discharge Pressure-High (continued) 

Ptltnp discharge P"$Sure signals are initiated from twelve 
pressure transmitters, two on the discharge side of ·each of 
the four LPCI pumps and one on the di$charge side of each CS 
PLIIIP~ There are two ADS·low pressure ECCS pUJDP permissives 
in_each trip system. Each of the permissives receives 
inp:uts from all four LPCI pllllps (different signals for each 
permissive) and two CS pumps, one from each $ubsystem 
{different pumps for each permissive). In order to generate 
an ADS permissive in one trip system, it is necessary that 
only one LPCI PUVIP or two CS pumps in proper comb1riation (C 
or D and A or B) indicate the high discharge pressure 
condition in each of the two permissives. The Pump 
Discharge Pressure-High Allowable Value is less than the 
pump discharge pressure when the pump is operating in a full 
flow mode and high· enough to avoid any condHion that 
results fn a discharge pressure permissive when the CS and 
LPCI pumps are ali·gned for injection and the pumps are not 
running. The actual operating point of this function 1s not 
assumed in any transient or accident analysis. However, 
tMs Function' is indirectly ·assumed to operate (1n Refe.rence 
4} to provide the ADS permissive to depressurize the RCS to 
allow the ECCS low pressure syst~ to operate. 

Twelve channels· of Core Spray and Low Pressure Coolant 
Injection Pwgp Discharge Pressure-High Functio~ are only 
required to be OPERABLE when the ADS is ~quired to be 
OPERABLE to -msure that no single instrument failure can 
preclude ADS initiation. Four CS channels associated with 
CS pump~ A through D and eight LPCI channels associated with 
LPCI pumps A th.rough D are required for both tri,p systems •. 
Refer to LC0_3.S.l for ADS Applicability Bases. 

4,h, S.h, AutQ01at1c Depressor1zat1Qn System Low Water Level 
Actuation Timer 

One of the signals required for ADS initiation is Drywell 
Pressure-High. However, if the event requiring ADS 
initiation occurs outside the drywel l {e.g., main ste·ans 1 i.ne 
break outside containment)_, a high dr_ywel 1 .pressure signal 
may never be present. Therefore, the Automatic • 
Depressurization System Low Water Level Actuation Timer is 
used to byµas~ the Orywell Pressure-High Function after a 
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ECCS Instrumentation 
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APPLICABLE 4.h, 5.h. Automatic Dep[eSS\l[i~atjon Systft!D Low Water level 
SAFETY ANALYSES, ~tuatjQn Timet (continued) 
lCO, ~nd 
APPLICABILITY. certain time period has elapsed. Operation of the Automatic 

Depressurization System Low Water Level Actuation Timer 
Function is assumed in the accident analysis of Reference 4 
that requires ECCS initiation and assumes failure of the 
HPCI system. 

ACTIONS 

PBAPS .UNIT 2 

, There are four Automatic Depressuri zat ion System Low Water 
Level Actuation Timer relays, two in each of the two ADS 
trip systems. The Allowable Value for the Automatic 
Depressurization System Low Water Level Actuation.- Timer is 
chosen to ensure that there is still time after 
depressurization for the low pressure ECCS subsystems to 
provide adequate core ~ooling. 

Four channels of the Automatic Depressurization System Low 
Water Level Actuatton Timer Function are on·ly required to be 
OPERABLE when the ADS- is required to be OPERABLE to ensure 
that no single instrument failure can preclude ADS 
i nit iat ion. Refer tQ LCO 3. 5 .1 for ADS App 11 cabi 1 i ty Bases .. 

A Note has been provided tQ modify the ACTIONS related to 
ECCS instrumentation channels. Section 1.3, Completio~ 
Time_s, specifies that once a Condition has been entered,. 
subsequent divisions, subsystems, components, or variables 
exptesseq in the Condition discovered to be inoperable or 
not within 1 i111its will not ,-esult in separate entry into the, 
Condition. S'ection 1.3 also specifies that Required Actions 
of the Condition continue to apply for each additional 
failure, with C011Pletion Times based on. initial entry into 
the Condition-. However, the·Reqllired Actions for 1noperab1e 
ECCS instruinentation channels provide appropriate 
~ompensatory measures for separate inoperable CQndition 
entry for each inoperable ECCS instrumentation channel. 

Required Action A.I directs entry into the appropriate 
Cpndition referenced in Table 3.3.5.1-1. The appli,cable 
CQnditiQn referenced in the table is Function dependent. 
Each time a channel is discovered inoperable, Condition A is 
entered for- that channel and provides for transfer to the 
appropriate subsequent Condition. 

(continued) 
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B.1, B.2, and B.3 

ECCS Instrume~tatioA 
B 3.3.5.1 

Required Actions B.1 and B.2 are intended to ensure that 
appropriate actions are taken ff multiple•, inoperable, 
untripped cha~nels within the same Function result in 
redundant automatic initiation· capabil itY being lost for ti'le 
feature(s). Re~uired Action B.1 features would be those 
that are initiated.by Functions 1.a~ l,bj 2.a, and 2.b 
(e.g., law pr.essure ECCS). The Required Action B.2 system 
would be HP'CI. For Required Action B.1, redundant automatic 
initiation capability is lost if (a) two or more 
Functi 011 1. a channels ·are i no.perabl e and LH1tri pped swch that 
both tr)p systems lose initiation capability, (b) two or 
more Function 2.a channels are jnoperable gnd untripped such 
that both trip systems lose initiation capab11ity, (c) two 
or more Function l.b channels are inoperable and untripped 
such that both trip systems Jose inttiation capability, or 
(d) two or more Function 2.b channels are jnoperab1e and 
Dntripped such that both trip syst~ms lose initiation 
capability. For Tow pressure. ECCS, s irtce each i nop-erabl e 
channel would have Requ1red Action ILl applied se.parately 
(refer to ACTIONS Note), each inoperable channel would oPly 
reqµire the affected partion of the associ~ted System of low 
pressure ECCS and DGs to be declared 1noperable .. · However, 
since channels in both associated lOW pre~ur~ ECCS 
subsystems ( e, g., both CS subsystems) ate i,roperabl e and 
untripped, and the Completion T1mes started concurrently for 
the chanAels in both svbsystems, this results in the 
affected portions in the associated low press~re ECCS ano 
DGs being concurrent1y declared inoperable. 

For Required Action B.2, redunda~t automati~ HPCI initiation 
·capability is 1o.st 1(two or more Functioo .3:a or two 

Function 3.b channels are inoperable and untripp~d such t~at 
the trip system loses initiation capabi)ity. In this· 
situat1on (loss. of redundant automatic initiation 
capability)_, the 2.4 hour allowance of ReqtJired Action B.~ i.s 
not appropriate and the HPCI System must be declar~d 
inoperable within 1 hour. 

Cc9nt;nue:d) 
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B.1, B.Z, and B.3 <continued) 

ECCS Instrumentat1on 
B 3.3.5.1 

Notes are a1so provided (the Note to Required Action B.1 and 
the Note- to Required Action B.2) to delineate which Required 
Action is applfcable for each' F1mct1on that requires entry 
1nto Condition 8 if an associated channel is inoperable, 
This ensures that the proper loss of initiation capability 
check is performed. Required Act1o~ S.1 (the ReqUfred Action 
for certain tnoperable channels tn the 1 ow pressure mes 
subsystems) is not applicable to Function 2.e, since this 
Funct1 on pro vi des bacKup to adm1 n1 strative ,co,itroh ensuring 
that 'operators do not divert LPCI flow from injecting into 
the core when needed. Thus, a total loss of Function 2,e 
capabiltty for ~4 hours is allowed, since the LPCI subsystems 
remain capable of perfoM11ing their intended function. 

The Completion Time is intended to allow the operator time to 
ev,aluate and repair any discovered inoper.abilities. This 
Completion T1me also allows for an exception to the normal 
"time zeroR for beg1nn1ng the allowed outage time ~clock." 
For Requir~d Acti~n B,1, the Completion Time only begins upon 
d'fscovery tlnat a redupdant feature· in the ,seme system (e.g., 
both CS subsystems) c~nnot be automatically 1niti~ted due to 
inoperable, untr1pped channels w1th1n the same -Fµnction as 

-described 1-n Uie paragrap.h above. For Regui red Action B. 2, 
the Completion Time only begins upon discovery that the HPCI 
System cannot be automatically initiated due to two 
inoperable, ut1tripped channels for the associated Function in 
the same tr1-p system. The 1 hou.r, Compl eti Ori Time from 
dfscov~ry of loss ef 1nit1ation Gapability 1s acceptable 
becaus~ it minimizes risk while allowing ttme fol' restoration 
of" tr1_pp1,:1g of' channels. · 

Because of tne d1 versity of sensors avail ab1 e to provf de 
_initiation signals and the redundancy of the ECCS clesfgn, an 
allowable out of serviee- time bf 24 hours tills been shown to 
be acceptable (Ref. 5) to permit restoration of any 
inoperable channel to OPE RAHE status. A 1 ternati vely-, a 
Comp l~t1 on Time ca.n be determtned in accorctance wtth the R1 s k 
Informed .Completion Time (RICT) Program. A Note has been 
provided to indicate theta RICT is only applicable when a 
loss Pt function has not occurred. If the fF1.operable ctlaMel 
cannot be rest~red to OPERABLE status within the 

(continued> 
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B,l, B.2. and B.3 (continued) 

ECCS Instrumentation 
B 3 .. 3.5.1 

allowable out of service time, the channel must be placed in 
the tripped condition per Required Action B.-3. P1 acing the 
inoperable channel in trip would conservatively.compe~sate 
for the inaperabil1ty, restore capability to accommodate a 
single fiilure; and allow operatiQn to continue. _ 
Alt~rnately, if it is not desired to place the t;hannel in 
trip (e.g., as in the case where placing the inoperable 
channel in trip would result in an initiation), .condition H 
llUst be entered and its Required Action taken. 

C.1 and c,2 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if D1Ultiple, inoperable channels within 
the same functioh result in redundant automatic initiation 
capability ~jng lost for the feature(s). Required 
Action C.l features would be those that are initiated by 
Functions Le, l.e? l.f, 2.c, 2.d, and 2.f {i.e., low 

· pressure ECCS). Redundant automatic initiation capability 
is lost if either {a) two or more Function l.c channels are 
inoperable in the same tr1p system such that the trip system 
loses initiation capability, (b) ~ or more Function J .e 
channels are inoperable affe<;ting CS puatps 1-n different 
subsystems, (c} two or more Function l.f channels are 
ino·perable affecting- CS pumps in different subsystems, (d) 
two or more Function 2.c channels are inoperable in the same 
trip system such that the trip system loses .initiation 
capability, (e) two or more Function 2.d channels are 
inoperable in the same trip systeia such that the trip system 
loses initiation capabt.ltty, or (f)· three or more. 
Function 2.f _channels are inoperable. In this situation 
{loss of redundant automatic ini.tiation capability), the 
24 hour allowance of Required Action·c.2 is not appropriate 
and the feature(s} associated t,ith the inoperable channels 
must be declared inoperable ~1thin 1 hour. Since each 
inoperab1e channel ~ould have Requii,ed Action C.l applied 
separately {refer to ACtIONS Note),, each inoperable chann~l 
wo'uld only require the affected portion of the associated 
system to be declared inoper~le. However, since channels 
for both low pressure ECCS subsystems are inoperable (e.g., 
both CS subsystems), and the C011pletion Times started 
concurrently for the channels in both subsystems, this 
results in the affected portions in both subsystems being 

{continued} 
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C.1 and c.z (continued) 

ECCS Instrumentation 
B 3.3.5.1 

cQncurrently declared tnoperable. For Functions 1.c, 1.e, 
1.f, 2.C; 2.d~ and 2.f, the affected portions are the 
associated low pressure ECCS pumps. 

The Note states that Required Action C.l is only applicable 
for·Fun~tions I.c, 1.e, 1.f, 2.c, 2.d, and 2.f. Required 
Action C.1 1s not app11cab1e to Function 3.c (which also 
requires en.try into this Condi ti on if a chatmel in this 
FonctiQn is inoperaple), since the loss .of one channel 
results in a loss of thli Function (two-out-of-two logic). 
This loss was considered during the development of 
Reference 5 and consfdered acteptable for the: 24 hours 
allowed by Required Action C.2. 

The Completion Time is intended to allow the operator time to 
evaluate and repair any discovered inoperabilities. This 
Completion. Time also allows for an excepti.on to the normal 
"time zero" for beginning the allowed outage time ~clock." 
For Required Action C.1, the Completion-Time only begins u~o~ 
discovery that th'e same feature in both subs-ystems ( e .. g., 
·both CS subsystems) cannot be- automatically initiated due to 
inopera~le channels within the same Function as described in 
the paragraph above. The 1 hour Completion Time from 
discovery of ·loss of initiation capability is acceptable 
because it minimizes risk while allowing time for restoration 
o.f channels. 

Because of the diversity of £ensors availabl~ to provide 
initiation s1gnals and the redundancy of the ECCS design, an 
a 11 owab1 e out of ser-v1 ce t1me of 24 hours has bee·n strewn to 
be acceptable (Ref. 5) to permit restoration of any 
iJJOperabl e channel to OPERABL£ status .. Al ternati've.ly, a 
Completion Time can be determined in aceordance with the Risk 
InTormed Completion Time (RICT) Progra~. A ~ote has been 
provided to 1odicate that a RICT 1s only applicable when a 
loss of function has not occurred.If the inoperable channel 
cannot be restored to OPERABLE status within the illowaole 
out of service time, Condition H must be ·entered and· its 
Required Acti9n taken. The Required Actions do not allow 
p,lacing U1e channel 1n trip Since this ao1;ion would either 
cause the initiation or 1t would not necessarily result 1n a 
safe state for the channel in all events .. 

<continued) 
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0.1. D.2.1, and D.2.2 

ECCS Instrumentat:1on 
B 3. 3, 5 .. 1 

Required Acti orl D .1 ts i-nteoded to ensure tbat app,ropr1ate 
actions are taken if multiple, inoperable, untripped 
channels within the sBme function result in a complete loss 
(!f automatic component initiation capability for trre HPCI 
System. Automatic component 1nitiat1.on capabilfty is lost 
if two F'unctio"n 3.d channels or two Function 3.e channels 
~re inaperable and untripped. In th1s situation Closs of 
automatic suct1on swap), the 24 hour a 11 Qwaric~ of Requ1 red 
Actions D.2.1 and D.2.2 is not appropriate and the HPCI 
System must be declared inoperable within 1 hotir after 
discovery of loss of HPCI inittation capability. As noted, 
Requ1req Action D.1 is only applicabl~ if the HPCI pump 
suction is not aligned to the suppression pool, since, 1f 
aligned. the Function is already performed. 

The Completion Time is intended to ~11ow the operator time 
to evaluate and repair any discovered inoperabilities, This 
Completion Time also allows fo~ an exception to the normal 
"time zero~ for beginning the allowed ~utage time "clock." 
For Required Action D,1~ the Completion Time only beg1ns 
upon discovery that the HPCI $ystem ca,nnot be automatically 
aligned to the suppressiQn pool due to two inoperable, 
untripped channels in the same Function. Ttie 1 hoar 
Completion Time from discovery of loss of initiation 
capab1 Hty 1S acceptable because it minimizes risk wh11 e 
allowi.ng time for restoration or tripping of channels. 

Because of the diversity of sensors available to provide 
initiat1on signals and the re.dundariey of the ECCS design, an 
allowable out; of servtce tim~ of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
fnoperable channel to OPERABLE status. Alternatively, a 
Completion Tim~ can be cte.term1ned in accordtrnc.e w1th the 
Risk Informed Completion T1rne. (RICT) Progr.am.· A Note has_ 
been provided to indfcate that a RICT is only applicable 
when a loss of funct1Qn has not occ;urred. If the inoperab1e 
channel cannot be restored to· -OPERABLE status within the 
allowable Qut of service time, the channel must be placed in 
the tr1pped condition-per Required Action 0.2.1 or the 
suction source must be a 11 g.ned to the· suppres~i on pool per 
~equ1red Action D.2.2. Placing the inoperab1e channel in 
trip performs the intended function of the channel (shifting 
the ~uct1 on sou.rce to the suppress1 on poo1). Performance of 
either ·of these two Required Actions ~1'11 allow opera ti on to 
co~tinue. If Required Action D.2.1 or D.2.2 is pe~formed, 
me~sures should be taken to ensure that the· HPCI System 

c cont1 mted > 

Revis1on No. 159 

_ 1 



BASES 

ACTIONS 

PBAPS UNIT 2 

D.l. D,2.1, and 0.2.2 (continued) 

ECCS Instrumentation 
B 3.3.5.1 

piping remains filled with water. Alternately, if it is not 
desired to perform Required Actions D.2.1 and D.2.2 (e.g., 
as in the case where shifting the suctio~ source could drain 
down the HPCI suction piping), Condition H must be entered 
and its Required Action taken. 

E.1 and E.2 

Required Action E.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the Core Spray and Low Pressure Coolant Injection Pump, 
Discharge Flow - Low (Bypass) Functions result in redundant 
automatic initiation capability being lost for the 
feature(s). For Required Action E.l, the features would be 
those that are initiated by Functions l.d and 2.g (e.g., low 
pressure ECCS). Redundant automatic initiation capability 
is lost if Ca) two or more Function l.d channels are 
inoperable affecting CS pumps in differe~t subsystems or 
(b) three or more Function 2.g channels are inoperable. 
Since each inoperable channel would have Required Action E.l 
applied separately (refer to ACTIONS Note), each inoperable 
channel would only require the affected lo~ pressure ECCS 
pump to be declared inoperable. However, since channels for 
more than one low pressure ECCS pump are inoperable, and the 
Completion Times started concurrently for the channels of 
the low pressure ECCS pumps, this results in the affected 
low pressure ECCS pumps being concurrently declared 
inoperable. 

In this situation (loss of redundant automatic initiation 
capability), the 7 day allowance of Required Actio~ E.2 is 
not appropriate and the subsystem associated with each 
inoperable channel must be declared inoperable within 
1 hour. A Note is also provided (Note 2 to Required Action 
E.1) to delineate that Required Action E.1 is only 
applicable t~ low 
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E,1 and E.2 (continued) 

ECCS Instrumentation 
B 3.3.5.1 

pressure ECCS Functions. Required Action E.1 is not 
applicable to HPCI Function 3,f s1n€e the loss of one 
channe_l results 1n a 1oss of function (one~out-of~one 
logic). This Toss was considered during the development of 
Reference~ and considered acceptable for the 7 days allowed 
by Required Action E,2, Alte_rnativelr, a Completion Time can 
be determined 1n accordance with the Risk Informed 
Completion Time (RIGT) Program. A Note has been provided to 
indicate that~- RICT is on]y appl1ca~le w~en a loss of 
function has not occurred. 

Tbe Completion Tima is intended to allow the operator time 
to evaluate and repair any d1scovered inoperabi11ties. This 
Completion Time also allows for an exception to the normal 
ntime zero" for beginning the allOwed outage time "clock." 

For Required Action E.1, the Complet1on Time only begins 
upon discovery that~ redundant feature in the same system 
(e.g., both CS subsystems) cannot be automa-ti·CallY initiated 
due tci inoperab~e channels within the same Function as 
descr1 bed in the paragraph above. T.he 1 hour Completion 
Time from discovery of loss of initiation capability is 
acceptable because it minimizes risk while allowing time for 
restoration of channels. 

If the instrumentation that controls the pump minimum flow 
va1ve is inoperable, saeh that the valve will oot 
automatioal1y open, extended pump operation with no 
inject'loTI path available could lead to pump overheating ahd 
failure. If there we~e a failure of the instrumentation, 
such that the·valve wou1d hot automattcally close, a portion 
of the pump flow could be d1v~rted from the reactor vessel 
injection path, causing insufficient core cool1ng. Th,ese 
consequences can be averted by the operator's manulil control 
of tne v~1ve, ~hich wo~ld be agequate' to ma1nta1n recs pump 
protection and requited flow. Furthet'more 1 ottter ECCS pumps 
wou1 d be suff1 ci ent to complete· the assumed safety function 
1f no additional s1ngle failure were to occur. The 7 day 
Completion Time of Requfred Ac-t1on ·e.2 to r-estore the · _ 
1noperab1e channel to OPERABLE status is reasonable based on 
the remaining capability of the assoe1ated ECCS subsystems, 
the rec!undancy avail ab·l e in the ECCS design, and the 1 ow 
probabil1ty of a DBA'occurr•ing during the allowed out of 
service time. If the inoperable channel cannot be restored 
to O_PERABLE stat.u.s with1n the allowable out o·f service ti_ine, 
Condition H must be entered and its Required Act1on taken. 
The Requtred Actions _do• nBt allow placing the channel 1n, 
trip since thfs action would not necessarily resu1t in a 
safe st-ate for the channel tn all events. 
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E,1 and F.2 

~ccs Instrumentation 
B 3.3:5.1 

Required Action F.1 1s. intended to ensure that appropriate 
act1ons are taken 1f multiple, inoperable, untr1pped 
channels within similar ADS trip system A and B Functions. 
result 1n redundant automatic initiation capability betr:ig 
lost for the ADS. ~or example, redundant automatic 
initiation capability 1s lost if either (a) one or more 
Function 4.a channel and one or more Function 5.a ch1nnel 
&re inoperable and untripped; Cb) one- or more funct1on 4.b 
channel and one or more Function 5.b channel are 1noperab1e 
and untripped, (c) one or more Function 4.d channel and one 
or more Function 5.d ch.annel are inoperable and untrlpped, 
or Cd) one Function 4.e channel and one Function 5.e channel 
are inoperable and untripped. 

In this situat1on (loss of autom~tic initiation capability), 
the 96 hour or 8 day a~lowance, as applicable, of Required 
Action F.2 is not appropriate and all ADS valves must be 
declared inoperable within 1 hour after discovery of loss of 
ADS initiation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any disGovered inoperabil1t1es. This 
Completion nme also allows for an exception to the normal 
".time zero,. for begirming the allo'Wed o~tage time "cloc'k." 
For Required Act1on F.l, the Comp1etion Time only begins 
upon discovery that the ADS cannot be automatically 
initiated due-to inoperable, untripped channels w1th1n 
similar ADS trip system Functions as described in the 
paragr~ph abote. Th~ 1 hour Completion Time from d~scoverY 
of Toss of 1nit1at1on capab111ty 1s acceptable because it 
minimizes risk while allow1ng time for restoration or 
t~1pp1ng of channels~ 

Because of the d1 vers1ty of sensors avai1 able to prov1 de 
initiation signals and the reaundancy of the ECCS design~ an 
allowable out of service t1me rif 8 days haj been shown to b~ 
acceptable (Ref. 5) to permit restoration Of any inoperable 
channel to OPERABLE sUtus if both HPCI and.RCIC are , 
OPERABLE. A'lternative1y, a Coillp1etion Time can be determ.1ned 
1_n aceordctnce w1th the Risk Informed Completion nme CRICT) 
Program. A Note h~s been provided to 1nd1cate that ij RICl is 
only applicable wll.en a loss of function has not occurred. 
•!f either HPGJ or RCIC. is tnoperabl e., the ti.me is shortened 
to 96 hours or in accord~nce with the R1sk Informed 
Completion Tfm6 (RICT) Program. A Note has been provided to 
i nd1 cate that a RJCT 1s or1ly appl 1 cable when a l os.s of 
function has not occurred. If-the status of· HPCI or RCIC 
changes such tf'lat the Completion Time changes from a days to 
96 hours or 1n accerdance with the Risk Informed Coinpletfon 
T1me Program., the time begins upon d1scovel'-y of HPCI or 
RCIC 1noperabi11ty. However; tbe total tim~ fo~ an 
inoperable, untripped ch~nneT-cannot exceed 8 days or in 
accordance wtth the Rj sk Informed Completion Time Program, 
If the status of-

Ccont1nued) 
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F,1 and E,2 (continued) 

ECCS Instrumentation 
B 3.3.5.1 

HPCI or RCIC changes such that the Completion Time changes 
from 96 hours to 8 days, the "time zero" for beginning the 
8 day "clock" begins upon discovery of the inoperable, 
untripped channel. If the inoperable channel cannot be 
restored to OPERABLE status within the allowable out of 
service time, the channel must be placed in the tripped 
condition per Required Action F.2. Placing the inoperable 
channel in trip would conservatively compensate for the 
inoperability, restore capability to accommodate a single 
failure, and allow operation to continue. Alternately, if 
it is not desired to place the channel in trip (e.g., as in 
the case where placing the inoperable channel in trip would 
result in an initiation), Condition H must be entered and 
its Required Action taken. 

G.1 and G.2 

Required Action G.1 1s intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
similar ADS trip system Functions result 1n automatic 
initiation capability being lost for the ADS. For example, 
automatic initiation capability is lost if either (a) one 
Function 4.c channel and one Function 5.c channel are 
inoperable, Cb) a combination of Function 4.f, 4.g, 5.f, 
and 5.g channels are inoperable such that channels 
associated with five or more low pressure ECCS pumps are 
inoperable, or (c) one or more Function 4.h channels and one 
or more Function 5.h channels are inoperable. 

In this situation (loss of automatic initiation capability), 
the 96 hour or 8 day allowance, as applicable, of Required 
Action G.2 is not appropriate, and all ADS valves must be 
declared inoperable within 1 hour after discovery of loss of 
ADS initiation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action G.l, the Completion Time only begins 
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G,1 and G.2 (continued) 

ECCS Instrumentation 
B 3.3 .'5 .1 

upon discovery that the ADS c&nnot be automat1ca1ly 
1nitfated due to inoperable channels within similar ADS t~ip 
system Functions as described in the paragraph above. The 
1 hour Completion Time from d1scovery of 1oss of initiatiOTI' 
capability fs acceptible because it minimizes risk While 
a11owing time for restoration or tripping of channe1s. 

Because of th_e diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
a11owab1e out of service time of 8 days has been shown to be 
acceptable (Ref. 5) to permit restoration of any 1ooperable 
channel to OPERABLE statu.s 1f both HPCI and RCIC are 
OPERABLE (Requtred Action·G.2). Alternatively, a Completion 
Time can be determined 1n accordance with the Risk Informed 
Completion Time (R1C1) Program. A Note has been provided to 
indicate that a RICT is only applicable ~hen a loss of 
function has not occcrrred. If either HPCI or RCIC ts 
inoperable, the t1me shortens to 96 hours or in accordance 
with the Risk Informed Completion Time (RlCT) Program. A 
Note has been provided to ind1cate that a RICT ts only 
applicable when a loss of function has not occurred. If the 
status of HPtI or RC~C changes such th~t the Completion Tillle 
changes from 8 days to 96 hours or 1n accordance with the 
Risk lnformed Completion Time Program, the time begins upon 
di scove.ry of HPCl or RCI C 1noper-a.b11 i ty. However., , the total 
time for an ino.perabl e channel cannot· exceed 8 days or in 
gccordance with the ~isl Informed Completion T1me Program. 
If the status of I.IPCl or RCrC cnanges such that the 
Completion Time changes from 96 hpurs to 8 clays, the Ntime 
zero~ for beginning the 8 day "clockh begins upon di~covery 
of the tnoperable cha~ne1. If the inoperable channe1 canngt 
t:re restored to OPERABLE status within the a 11 owab le out of 
service- time, Condition H must be entered and its Required 
Action taken. The Required Actions do not allow placing the 
channel 1n tr-1p si.nce this action would not rtecessar1Ty 
result 1n ~ safe state for the channel in ~11 events. 

J:lJ_ 

With any Required Act1Qn and·assoc1ated Completion Time dot 
met, the assoc1~ted feature(s) may be incapable of 
perform.1 rig the 1 ntended, funct1 Oh, and the supported 
feature(s) associated With inoperable untripped channe1s 
~ust be declared 1noperab1e immediately. 

(contfoued) 
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REQUIREMENTS 

PBAPS- UN IT 2 

ECGS Instrumentation 
B 3.3.5.1 

As noted in the beginning of the SRs, the SRs for each ECCS 
1nstrumentation Function are f9unct in the SRs column of 
Table 3.3.5.1-1. 

The Surveillances are modified by a Note to indicate that 
when a thaflnel is pla~.ed in c1n. inoperable status solely for 
performance of required Surveillances, entry 1nto associated 
Conditions and Required Actions may be delayed for up to -
£ hours as follows; Ca) for Functions 3.c and 3.f; and 
Cb) for Functions other than 3.c and 3.f provided the 
.associated Punction or the r-edundant Function maintains ECCS 
initiation capability. Upon completion of the Surveillance, 
E)r expiration o.f the 6 hour al 1 o,wance., the channel must be 
returned to OPERABLE status qr the applic.ab~e Condition 
entered and Required Actions taken. This Note is based- on 
the reliability analysis (Ref. 5} assumpti,on of the average 
time required to perform channel survei1lance. That 
analysis demonstrated that the 6 hour te~ting allowance does 
not significantly reduce the probability that the ECCS will 
initiate when necessMy. 

SR 3.3.5,1.1 

I 
I 

Performance of the CHANNEL CHECK ensures that a gross failure 
of instrumentatfon has not occurred. A CHANNEL CHECK is 
normally a comparison of the parameter 1nd1cated on one 
channel to a similar parameter on other channeli. It is 
based on the as~umption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the 1nstrument channels c~Old 
be an in-0ication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
guafantee; that-undetected 6utright channel failure is 
limited; thus, it is key to veri'fying the ,nstrumantation 
contin~es to operate properly between each CHANNEL 
CALIBRATION. -

Agreement criteria ar-e determined by the plant staff', based 
on a col)lbinat1on .of the channel i"s\rument uncertaintie~. 
includin~ indication and readability. If a channel 1s 
outside the criteria~ it may_b~ an indication that the 
i nstrurnent has drifted outside its 11mit. 

Ccontioued) 
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SB 3~3,5,1,1 (continued) 

ECCS Instrumentat1on 
B 3.3.5.1 

The Surveil1ance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less forma1, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels requir~d by the lC0. 

SR 3.3.5.1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent w.ith the as.sumptfpns of the current plant 
specific setpoint methodology. 

The Surveillance Frequency t~ controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,5.1.3 and SR 3.3.5.l.4 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test ve,ri fies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION l ea-ves the channel 
adj4sted to account for instrument drifts be.tween successive 
calibrations, consistent with the assumptions of the current 
plant speciflc setpoint methodology. 

The Survei 1l a nee Fr.equency is cont ro 11 ed under the 
Swrvei11ance Freq6~ncy Control P~ogram; 

(continued) 
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::iR 3, 3, 5, 1. 5 

ECCS Instrumentation 
B 3.3.5.1 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this 
Surveillance to complete testing of the assumed safety 
function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 6.5. 

2. UFSAR, Section 7.4. 

3. UFSAR, Chapter 14. 

4. NEDC-32163-P, "Peach Bottom Atomic Power Station Units 
2 and 3, SAFER/GESTR-LOCA, Loss-of-Coolant Accident 
Analysis," January 1993. 

5. NEDC-3O936-P-A, "BWR Owners' Group Technical 
Specification Improvement Analyses for ECCS Actuation 
Instrumentation, Part 2," December 1988. 
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RCIC System Instrumentation 
B 3.3.5.2 

B 3 .3 INSTRUMENTATION 

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instl"Ul1lentation 

BASES 

BACKGROUND. 

PBAPS UNIT 2 

The purpose of the RCIC Syste111 instrumentation is to 
initiate actions to ensure adequate core cooling when the 
reactor vessel is 1solated from its primary heat sink (the 
main condenser) and nonaal cQolant makeup flow from the 
Reactor Feedwater System is insufficient or unavailable, 
such that RCIC System initiation occurs and maintains 
suffi'Cient reactor water level such that an initiation of 
the low pressure Emergency Core Cooling Systems (ECCS) pumps 
does not occur. A more complete discussion of RCIC System 
operation is provided in the Bases of LCO 3.5.3, •RCIC 
System.• 

The RCIC System may be initiated by automatic means. 
Automatic initiation oceurs for conditions of Reactor Vessel 
Water Level-Low Low (Level 2). The variable is monitored 
by four transmitters that are connected to four pressure 
compensation instruments. The outputs of the pressure 
compensation tnstruments are connected to re 1 ays whose 
contacts are arranged 1n a one-out-of-two taken twice logic 
arrangement. Once initiate~, the RCIC logic seals in and 
can be reset by the operator only when the reactor vessel 
water l'evel signals have cleared. 

The RCIC test line isolation valve is closed on a RCIC 
1n1t1ation stgnal to allow full system flow and maintain 
primary containment isolate(I in the event RCIC is not 
operating. 

The RCIC System also moni'tors the water level tn the 
condensate storage tan'k (CST) since this is the initial 
source of water for RCIC operati.on. Reactor grade water in 
the CST is the normal •source. Uppn receipt of a RCIC 
initiation signal, the CST suction valve is automatically· 
signaled to open (it is norma,lly in the open position) 
unless the pump suction from the suppression pool valves is 
open. If the water level in the CST falls below a 
preselected level, first the suppression pool suctio.o valves 
automat1cally open; and then the CST suction valve 
automat.ically closes. Two level switches are used to detect 
low water level in ttle CST. Either :switch can cause the 
suppression pool suction valves to open~ The opening of the 

(continued} 
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PBAPS UNIT 2 

RCIC System Instrumentation 
B 3.3.5.2 

suppression pool suction valves causes t~e CST suction valve 
to close. This pn1veots losing suction to the pump when 
automatically transferring suctjon from the CST to the 
su·ppression pool on low CST level. 

The RCIC Syste11 provides inakeup water to the reactor until 
the reactor vesse 1 water 1 eve l ·reaches the high water 1 eve 1 
(Level 8) setting (two~out-of~two logic), at which time the 
RCIC steam supply valve closes~. The RClC System restarts if 
vessel level again drops to the low level initiation point 
(Level 2). 

The function of the RCIC System is to respond to transient
events by producing makeup coolant to the reactor. The RCIC 
System is not an Engineered Safeguard System and no credit 
1s taken in the safety analyses for RCIC System operation. 
Based on -its contribution to the reduction of overall plant 
risk, however-, the system, and therefore 1ts instrumentation 
meets Criterion 4 of NRC Policy Statement. 

The OPERABILITY of the RCIC System instrtJ111entation is 
dependent upon the OPERABILITY of ttre· individual 
instrumentation channel Functions specified in. 
Table 3.3.5.2-1. Each Function must have a required number 
of OPERABLE channels, with their setpoints 'within the 
specified Allowable Values, where appropri.ate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actQal setpoint is calibrated 
consistent with appli~able setpo.int methodology assU111Ptions. 

Allowable. Values are specified for each RCIC System 
instrumentation Function spetified 1n the Table. Trip 
setpoints are $pacified in the setpo1nt calculations. The· 
setpoints are selected to ensure tha.t the settings do not 

- exceed the Allowable Value between CHANNEL CALIBRATIONS. 
Operation with a trip settitt(fless conservative than the 
trip setpoint, but within its Allowable Value, is 
accep~able. Each Allowable Value specified acco~n~s for 
instrume,nt uncerta1nties appropriate to the Function. These 
uncertainties are described in the setpoint methodology. 

(cont1nuedl 
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RCIC Syste111 Instrumentation 
B 3.3.5.2 

The individua1 Functions are required to be OPERABLE in 
'«)OE 1, and in MODES 2 and 3 with reactor $team dOJJe 
pressure> 150 psig since this is when RCIC is required to 
be OPERABLE. {Refer to LCO 3 .• 5.3 for Applicabiljty Bases 
for the RCIC System.) 

The specific Applicable Safety Analyses, LCO~ and 
Applicability discussions are listed below on a Function by 
Func;t ion basis •. 

1. Re1ctor Yft$sel water Level-Low Low {Level 2) 
Low reactor pressure vessel {RPV) water level indicates th_at 
normal feedwater flow is' insufficient to maintain reactor 
vessel water level and that the capability to cool the fuel 
may be threawned. Should RPV. water level, decrease too far-,_ 
fuel damage could result. Therefore, the RCIC System is 
initiated at Level 2 to assist in maintaining water level 
above t~e top of the active fuel. 

Reactor Vessel Water Level -Low Low (Level 2) signals are 
·initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (vari-1,le leg) in• the vessel. 

Th~ Reactor Vessel Water Level-Low Low (level 2) Allowable 
Value is set hi.gh enough. such that for complete loss of 
feedwater flow~ the RCIC System flow with high pressure 
coolant inj~ctiQh assU111ed tQ fail will be sufficient to 
avoi.cf initiation of low pressµre ECCS, at Level I. 

Four channels of Reactor Vessel Water Level-Low low 
(Level 2) Function are available and· ~re require.d to be 
OP~RABLE when RCIC is required to be OPERABLE to ensure that 
no single instrlllll8nt failur& can preclude RCIC initiation. 
Refer to LCO 3.5.3 for RCIC Applicability Bases. 

{continued) 
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RCJC System Instrumentation 
s l.3 .s·. 2 

2. Reactor Ve~seJ Water Leyel-Hi9h CLey_eJ S} 

High RPV water level indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to close the RCIC steam supply valve to prevent overflow 
into the main steam lines (HSLs). 

Reactor Vessel Water Level-High (Level 8) stgnals fo~ RClC 
are initiated from four level transmitters, which sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. These four 1evel 
transmitters are, connected to two pressure compensation 
i nstrlJ!le"nts ( channe 1 s) . 

The Reactor Vessel Wate~ Level-High (level B) Allowable 
Value is high enough to preclude isolating the injection 
valve of the RCIC during normal operation, yet low enough to 
trip the RCIC System prior to water overflowing into the 
MSLs. 

Two channels of Reactor Vessel Water _Level-High (Level 8} 
, Function are avail able and are requtred to be OPERABLE when 
RCIC is required to be OPERABLE to ensure that no single 
instrument failure can preclude RCIC initiation. Refer to 
LCO 3.5~3 for, RCIC Applicability Bases. 

3, Condensate storage Tank Leyel-Low 

Low 1 evel in the CST indicates the unavail abil i,ty- of an 
,adequate supply of 1J&keup water from this ,normal source. 
Normally, the suction valve between the RCIC pump and the 
CST is open and, upon receiving a RCIC initiation signal, 
water for RCIC injection would be taken from the CST. 
,However, if the water level :in the CST fall$ below a _ 
preselected level, first the suppression pool suction valves 
automatically open, and then the CST suction valve 
automatically clos~s. This ensures that an adequate supply 
of makeUp water is available to the RCIC. pump. To prevent 
losing suction t9 th~ pump, the suction'valves are, 
int,rlocked so that the suppressi,on pool suction valves must 
be open before the CST suctiQn valve automatically clnses. 

(continued} 
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RCIC System Instrume~tation 
B 3.3.5 .. 2 

3. ,ComJensatg Storage Jank L_eveJ -Low {continued> 

Two level switches are used to detect low water level in the 
CST~ The Condensate Storage Tank Leve 1-Low Function 
Allowable Value is set high enough to ensure adequate pump 
suction head whil_e water is being taken from the CST. 

Two channels of th~ CST Level-Low Function are available 
and are required to be OPERABLE when RCIC is required to be 
OPERABLE to ensure that no ~ingle instrument failure Ciln 
preclude RCIC swap to suppression.pool source. Refer to 
LCO 3.5.3 for RCIC Applicability Bases. 

A Note has been provided to modify the ACTIONS related to 
RCIC System instrumentation channels. Section 1.3~ 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystetns, components, or 
variables expressed i.n the Condition. discovered to be 
inoperable or not within limits will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Act.ions of the Condition continue. to apply for each 
additional failure, with Colll)letion Times based on initial 
entry i.nto the Co"dition. Howev~r, the Required Actions for 
inQperable RCIC System instrumentation channels provide 
appropriate compensatory 111easures for separate inoperable 
channels. As such, a Note has been provided that allo~s 
separate Condition entry for each inoperable RCIC System 
instrumentation channel. 

AJ. 
, 

Required Ac:tion A.l directs entry into the appropriate 
Condition referenced in Table 3.3.5·.2 .. 1. The applicable 
Condition referenced in the Table is FunctiQn dependent. 
Each time a channel is discovered to be inoperable, 
Condition A is entered for that channel and· provides for 
transfer to the ~ppropriate subs~quent Cond;tion. 

< cont1 nugd l 
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B,1 and B,2 

RCIC System lnstr·umentati on 
B 3,3.5.2 

Required Action B.1 1s intended to ensure that appropriate 
actions are taken ff multiple~ inoperable, untri pped 
channels within the same Function result in a comp1ete l~ss 
of automatic initiation capability for the RCIC SystEµ!I. fn 
thiS case, automatic ih1tiat1on capability is lost if two 
Function 1 channels in the same trip system are inoperable 
and untri()'ped. In this situation (loss of autmna:t1c 
initiation capability), th·e 2.4 hour allowance of Required 
Action B.2 is not appropriate, and the RCIC System must be 
declared inop.erab1e within 1 hour after discovery of loss of 
RClC in1t1ation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered 1noperabiltt1es. This 
Completion Time alw allows for an exception to the normal 
"time zero" for beginning the allpwed outage time "clock." 
For Required Action B.1, the Completfon Time only begins 
upon discovery that the RCIC System cannot be automatically 
initiated due to two or more inoperable, untr:ipped Re&ctor 
Vessel Water Level-Low Low (Level 2) channels such that the 
irip system loses initiation capability. The l hour 
Completion Time from discovery of loss of fnitiatton 
capability is acceptable because it min4mfzes risk while 
allowing time for restoration or tripping of channels. 

Recause of the redumlancy of sensors ava fl 1101 e to pro vi de 
tnitiat1on signa1s and the fact that the RCIC System is not 
assumed in any·acctdent or transient analysis~ an allowable 
out ~f service ttme of 24 hours has been shown to be 
acceptable (Ref. 1) to perm1t restoration of any inoperable 
channei to OPERABLE status • .A1ternatively, I) Completion Time 
can be determined in accordance with the Risk Informed 
Completion Time (RICT) ~rograffl. A Note hos been proV1ded to 
ind1 ca,te that a RICT ts only applicable when a ~ oss of 
funct1on has not occurred. If th~ inoperable channel cannot 
be restored to OPERABLE status w1thi n tHe .allow.able out of 
service time, the channel must be placed in the tripped -
candtt1 on per Required Act1 on B .,2. Pliaci ng the i noperab1 e 
channel 1n trip wouJd conservatively compensate for the 
fnoperab111ty, restore capab111ty to accol!Dl'lodate a stngle 
failµre~ and allo~ operation to continue. Altern~tely, if 
it is not desired to place the channel 1n trip (e.g., as 1ri 
the case where plactng.the inoperable oh~nnel 1n trip would 
result 1n an 1ntti~tioD), Con~ition E must be entered and 
1ts Requ1red Action taken. 

<cont1nuedl 
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ACTIONS Ll 
(continued) 

PBAPS tm1T 2 

A r1sk based analysis was performed and determined that an 
allowable out of serv1ce time of 24 hours <Ref. 1) 1s 
acceptable to permit restoration of any 1nctp~ratile chan,nel 
to 0PE:RABLE statu:s (Required Action C.,.l). A1ternatively, a 
Completion Time can be determined ih ~ccordance with the 
Risk Informed Completion Time CRICT) Program. A Note has 
been pro~1de~ tb fndicate t~at a RICT 1s on1y appl1cab1e 
when a loss of function has not occurred. A Requtred_ Action 
(similar to Required Action B,1) 1imft1ng the allowable out 
of servtce time, if a loss of automatic RCIC initiation · 
capability exists, ,snot requ1red. This Condition appliei 
to the Reactor- Vessel Water Level-High (Level 8) Function 
whose logic is arranged such that any inoperable channel 
wi 11 resu.l t 1n a loss of automat1 c RCIC initiation 
capability ,closure of the RCIC steam supply valve). As 
stated above, this loss of automatic RCIC initiation 
capabi11ty was analyzed and determined to be acceptable. 
The Required Action does not allow placfng_a channel in trip 
since this action would not necessarily result in a safe 
state for the channel in all events. 

D.l, D.2.1., and D,2,2 

Required Action 0.1 is intended to ensure that a~propriate 
actions are taken 1f multiple, inoperable, untripped 
channels within the same Function result in automatic 
compo_nent 1nitiat1on capab11ity being lost for the 
feature(s). For Required Action D.1, the RCIC System is the 
only associated feature. In tHis case, automatic fnit1atidn 
capabi11ty is lost if two Function 3 channels are inoperable 
ancl untripped. Ifl. this situation (1oss of automatic suction 
swap), the 24 hour allowance of ~equired·Act1ons D.2.1 
and 0.2.2, is on1y appropr1ate after Actiqn p.1 has been 
performed. Action D.1 requires that tb.e RCIC System be 
ct'ec)ared tno,perable within l hour from discovery of· loss of 
RCIC in1ti~tion capability. As noted, Required Action D.1 
1s only applicable if the RClC pump suction 1s not al1gn~d 
to the s-uppre-ss1on pool since, 1f aHgned, the function 1s 
already performed. 

< c2ot1 nued }, 
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RCIC System Instrumentation 
B 3.3.5.2 

D.l. D.2.1. and D.2.2 (continued) 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabil1t1es. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time ·clock." 
For Required Action D.1, the Completion Time only begins 
upon discovery that the RCIC System cannot be automatically 
aligned to the suppression pool due to two inoperable, 
untr1pped channels in the same Function. The 1 hour 
Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because the RCIC System is not assumed in any accident or 
transient analysis, an allowable out of service time of 
24 hours has been shown to be acceptable (Ref. 1) to permit 
restoration of any inoperable channel to OPERABLE status. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time (RICT) 
Program. A Note has been provided to indicate that a RICT is 
only applicable when a loss of function has not occurred. If 
the inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel must 
be placed in the tripped condition per Required 
Action D.2.ll which performs the intended function of the 
channel. Alternatively, Required Action D.2.2 allows the 
manual alignment of the RCIC suction to the suppression 
pool, which also performs the intended function. If 
Required Action D.2.1 or D.2.2 is performed, measures should 
be taken to ensure that the RCIC System piping remains 
filled with water. If it is not desired to perform Required 
Actions D.2.1 and D.2.2 (e.g., as in the case where shifting 
the suction source could drain down the RCIC suction 
piping), Condition E must be entered and its Required Action 
taken . 

.E....l 

With any Required Action and associated Completion Time not 
met, the RCIC System may be incapable of performing the 
intended function, and the RCIC System must be declared 
inoperable immediately. 

(continued) 
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REQlJI REMENTS 

PBAPS UN IT 2. 

As noted in the beginning of the S~s. the SRs for each RCIC 
System instrumentation Function are found in the SRs column 
of Table 3.3.5.2-1. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
perfo-rmance of re·qui red Surve111 ances, entry i nte associated 
Conditions and Required A.ctions may be delayed as fonows; 
-(a) for up to 6 hours for Function 2 and (b) for up to 
6 hours for Functions 1 and 3, provided the associated 
Function maintains trip capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the· 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 1) 

assumption of the average time required to perform channel 
surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduc~ the 
probability that the RCIC will initiate when necessary, 

SR 3.3.5.2.1 

Performance of the CHANNEL CHECK .ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK \s norm~l1y a comparison of the parameter indicated oa 
one channel to a parameter en other similar channels. It js 
based on the assumption that instrument channels mohitor1ng 
the same parameter should read approximately the sam~ value. 
Significant deviations between tbe instrument channe,1? could 
be an indication of excessive instrument drift in one.of the 

._channels or solllethi ng even more ser-ious. A CHANNE'L CHl:Ck 
will detect gross channel failure: thus, it 1s key tG 
verifying the instrumentation continues to op-erate properly 
betwe:en -each CHANNEL CALIBRATION. 

Agreement cr.iteri a are dete-rmined by the p-1 qnt staff based . 
on a combination of the channei instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indicatton that the 
instrument rras drifted outside its limit. 

<c~ntinuect) 
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RCIC System Instrumentation 
B 3.3.5.2 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3,3,5,2,2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpo,nt adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,5,2.3 

A CHANNEL CALIBRATION is a complete check Of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the plant specific setpoint 
methodology. 

The Surveillance Frequency is controlled und€r the 
Surveillance Frequency Control Program. 

SR 3.3.5,2,4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.3 overlaps this Surveillance to provide complete 
testing of the safety function. 

B 3.3-139 Revision No. 86 



BASES 

SU RV EI LLANC E 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 2 

RCIC System Instrumentation 
B 3.3.5.2 

SR 3,3.5.2.4 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. GENE-770-06-2, "Addendum to Bases for Changes to 
Surveillance Test Intervals and Allowed Out-of-Service 
Times for Selected Instrumentation Technical 
Specifications," February 1991. 

B 3.3-140 Rev i s i on No . 8 6 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.~ 

B 3.3 fNSTRUMENTAT10N 

B 3.3.5.4 Reac'tor Pressure Ves-sel CRPV) Wate,r Inventory Control 
Instrumentation 

BASES 

BACKGROUND 

PBAPS UNIT- 2 

1he RPV contatns penetrations below the top· of the active 
fuel (TAF) that hava the potential to drain the reactor 
coolant inventory to below the TAF. Tf the water level 
should drop be~ow t~e TAF, the ability to remove decay heat 
is red~ced, which could lead to elevated cladding 
temperitures and clad perforation. Safety Limit 2.1.1,3 
requires the RPV water level to be above the top of the 
active irradiated fuel at all times to prevent such elevated cladding temperatures. 

Techni~al Specifications are required by 10 CPR 50.36 t-0 
include limiting safety system settings (LSSS) for variables that have significant safety functiQns. LSSS are defined by 
the regu~ati~n as "Where a LSSS is specified f;r a variable 
on which a safety limit has been placed, the setting.must ba 
chosen so that automatic protective actions will correct the 
abnormal sftuation before a S;afety Lim-ft -CSU is e.x:ceede.d." 
The An a l y t i ca 1 l i m it i s the l-i m it of the p-r o c e s s v a r i a b l e a t 
which a- ·safety action is initiated to ensure that a SL is not 
exceeded. Any automatic orotection actian that occurs on 
~eaching the Analytical limit therefore ~nsures that the SL 
i.s not exceeded. J--toweve,r, in practice, the actual settings 
for automatic protection channels must be chosen to be more 
conservative tf:ian th.$ Analytical limit to account for 
instrument loor uncertainties related to the.setting at which 
the autornatfc protective action would act~ally occur. The 
actual settings for the automatic isolathm .ctianne.ls are the 
same .. as those estab1 i shed for tbe same functions tn MODES 1, 
.2, and 3 in LtO 3.3.5.1, ''Emergency Core Cooling System 
(ECCS') Instrumentatjon·," o.r LCO 3.3.6.l, "Primary·CoRtainment 
Isolation instn.1rnent.ation". 

With the unit in MODE 4 or 5, RPV water inventory control is· 
not re qui red to mh tgate a n_y events or accidents ev a 1 ua ted in 
the safely analyses. RPV water inv'entory control is requ'i red 
in MODES 4 and 5 to ·protect Safety Limit 2.LI.3 and the fue1 
cladding barr1er to prevent the release of radioactive · 
rnateria1 should a drain1ng event occu.r. Urtper the Qef,initiori 
of D.RAJij TIME, some p·en~ration flow paths may be ext!luded 
from the ORAIN TIME calculijtfon if they will be isolated by 
val ~es that wi 11 close automatically wHhout off site pow.er 
prior to the RPV wat~r levei bei17g equal to tHe TAF when 
aetuated by RPV water level isolation instrurn~ntat1on. 

(cont; nued 2 
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BASts (continued) 

RPV Water Inventory Coritrol Instrumentation 
B 3.3.5.4 

BACKGROUND 
(continued) 

The purpose of t~e RPV Water Inventory Control 

APPLICABLE 
SAFETY ANALYSIS 

PBAPS UNlT 2 

~-- ..... - -- --- -'-

Ir1str-ume.ntati0fl is to support the requirements of LCO 3.5.4, 
"Reactor Pressure Vessel CRPV) Water Inventory C.ontro1," and 
the definition of DRAIN TIME. There are functions that are 
required for manual tnitiation or operation of the ECCS 
injection/spray subsystem required to be OPERABLE by LCO 
3.5.4 and other functions that support aut6matic isolation Of 
Res 1 dual Heat Rertrova l subsystem and Reactor 'WatH Cleanup 
system penetration flow path(s) on low RPV water level. 

The RPV Water Inventory Control Instrumentation supports 
operation of core spray (CS) and low pressure coolant 
injection CLPCI). The equipment involved with each of these 
systems is descrfbed in the Ba~es for LCO 3.5.4. 

With the unit in MODE 4 or S, RPV water inventory control is 
not required to mitigate any events or accidents evalu.ated 
in the safety analyses. RPV water inventory control is 
rel'}uired" in MODES 4 and 5 to protect 'Safety Limit 2.1.1.3 and the fuel claddi~g b~rrier to prevent the release of 
radioactive material should a draining event occur. 

A double-ended gutl1otine brea·k of the R~actor Coolant Sy-stem 
(RCS) is not postulated in MODES 4 and 5 due to the reduced 
RCS pressure, reduced piping stresses, and ductile piping 
syst~ms. Instead, an event is pQstulated in which a Single 
operator error or initiating -ev,ent ·allows d~aining of the RPV 
water invent9ry through a single penetration fl ow path with . 
the highest f1ow rate, or the sum of the drain rates through 
multip1e penetration flow paths su$ceptible to a common mode 
failure (e.g., ·seismic event (e~cept when the risk is 
assessed and manag-ed in accprdance with TS LCQ 3.0.8), loss 
of normal pawer. sin~le hu~an ~rrot). It is as~umed, based on-engineering judgment, that while in MODES 4 and 5, -one low 
pressure E-C,CS injection/spray sl,1bsystem tall be manually 
initiated tci rnainta,fo adequate reactor vessel water- level. 

As discussed in References 1 1 2, 3, 4, and 5, _ope-rating 
experience has ·shewn RPV water· inventory to be si gni fi cant to 
public health .a_nd saf~ty. Tl'icerefore, RPV Wat-er Irrv·-entory 
Control satisfies Criterion 4 CJf 10 CFR 50.:36(c)(2}(H). 

Permissive and 'i.nterlock setp_o1rtts are generally conside-red 
as nominal values withou~ regard to meaiurement accuracy.· 

The specific Applicabie Safety Analyses, LCO, and 
Applicability discussions are listed below on a Funct1on by 

· (co'ntinued2 
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BASE,S (continued) 

RPV Water I~ventory Control Instrumentation 
B 3.3.5.4 

APPLICABLE Function basis. 
SAFETY ANALYSES 
Cc:ontinued) core Spray and Low Pressure Coolant Jniection..svstems 

PBAPS UNIT 2. 

1.a! 2.a. Reac:tor Pressure - Low Ciniection Permisslv~l 
Low reactor pressure signals are used as permissives for the 
low pressure ECCS injection/spray subsystem manual inJection 
functions. This function ensures th9t, prior to opening the 
injection valves of the low pressure ECCS subsystems, the 
reactor pressure has fallen to a value below these 
subsystems' maximum design pressure. While it is assured 
duri n~ MODES 4 and 5 that the r.eacto•r 1}ressure wi 11 be below 
thi ECCS maximum desigA pressure, the Reactor Pressure - Low 
signals are assumed to be OPERABLE and ca~ab1e of permitting 
initiati-0n of the EGGS. 

Tne React.or Pressure - Lo.w sign~Js are i:nit1ated from four 
pressure transmitters that sense the reactor dome pressure. 

The Allowable Value is lo,w ene,ugh to prevent .overpressuring 
the eq11-i pment in the l o.w pressure ECCS. 

The four channels of Reactor Pressure - Low function are 
required to be OPERABLE in MODES. 4 a-n-o 5 when EGCS manua 1 
initiation is required to b~ OPERAS.LE by lC0;3.5.4. 

1.b. 2,b. Core Spray and low P~es§uce coolant lniectinn Pwrnp 
Discharge Flow - Low (B:::niassJ · 

The minimum fiow instruments are provided to protect the 
assoc1 atect· low pr-es sure ECCS pump from overheating when the 
pump is operating and the associated injection va1ve is not 
fully open. The minimum flo~ line valve is opened when low 
fl ow· ls sensed, and the va 1 ve is automatt c;.a n y closed when 
the fl ow· rate 1 s .adequate. to protect th,e pump, 

One differential pressure .switch per ECCS pump is used to 
detect the associated subsystems' flow rates. The logic is 
arranged such th.at -each transmitter cal:lses 1 ts associated 
minimum flow valve to ~pen. The logic will clQse the 
mirrimum flow valV€ once the c·losure setppint 'is ex,c;eeded.' 
The LPCI minimum flow v~lves are time delayed such that the 
valve~ wtll npt open for 10 se~onds after the switches 
aetett low flow. The tfme delay 1S provided to limit 
reactor vessel 1 nventory 1 oss during the starbtp 0f the 
Residual Heat Removal CRHR) s.hutctow_n cooling mode. 

{continued) 
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BASES (continued) 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

PBAPS UN IT 2 

RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

The Pump Discharge Flow - Low Allowable Values are high 
enough to ensure that the pump flow rate is sufficient to 
protect the pump, yet low enough to ensure that the closure 
of the minimum flow valve is initiated to allow full flow 
into the core. 

One channel of the Pump Discharge Flow - Low Function is 
required to be OPERABLE in MODES 4 and 5 when the associated 
Core Spray or LPCI pump is required to be OPERABLE by LCO 
3.5.4 to ensure the pumps are capable of injecting into the 
Reactor Pressure Vessel when manually initiated. 

A note is added to TS Table 3.3.5.4-1 for Function 2.b to 
clarify the intent of allowing credit for an OPERABLE Low 
Pressure Coolant Injection subsystem when it is aligned and 
operating in the decay heat removal mode of RHR. This note 
is appropriate since the associated RHR pump minimum flow 
valve (while operating in the decay neat removal mode) is 
closed and deactivated to prevent inadvertent vessel drain 
down events. 

l.c, 2.c. Manual Initiation 

The Manual Initiation hand switch channels introduce 
signals into the appropriate ECCS Togic to provide manual 
initiation capability. There is cne hand switch for each 
CS and LPCI pump (four for CS and four for LPCI). 

RHR System Isolatjon 

3. a Reactor Vessel Water Ley el - Low. Ley el 3 

The definition of DRAIN TIME allows crediting the closing of 
penetration flow paths that are capable of being isolated by 
valves that will close automatically without offsite power 
prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. 

The Reactor Vessel Water Level - Low, Level 3 Function 
assoc1ated with RHR System isolation may be credited for 
automatic isolation of penetration flow paths associated with 
the RHR System. 

B 3.3-140e Revision No. 145 



8ASES (tontinued) 

APPLICABLE 
SAFETY ANALYSES 

(coptinued) 

. P6APS UNIT 2 

RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

Reactor Vessel Wqter Level • Low, Level 3 signals are R.€actor 
initiated from four level transmitters that sense the 

, difference between the pressure due to a constant column of 
water (r!fetence leg) and the pressure due to the actual 
water level (variable le~) in the vessel. While four 
channels Ctwo channels per trip system) of the Reactor Vessel 
Water Level - Low, Level 3 Function are available, only two 
channels {all in the same tr1p system) are required to be 
OPERABLE. 

The Reac:tor Vessel Water Level - Low, level 3 Allowable Value 
was chosen to be the same as the Primary Containment 
I sol at ion Instrumentatfon Reactor Vessel .Water Lever - Low, 
level 3 Allowable Value (LCD 3.3.6.1), since the capability 
to cool t~e fuel may be threatened. -

The Re-ac:tor Vessel Water Level - Low, Level 3 Function is 
only required to be OPERABLE when automatic i.so.lation of the 
.associated perietration flow. path is credited in calcula.tl.ng 
DRAIN TIME. 

Reactor W:ater ciearurn rnwcu2 System IsolatiQ□ 

4,a Rea½tor Vessel Water LeueJ ~ low. Leve} 3 
The aefinition .of DRAIN TIME. a11ows crediting the closing of 
penetratibn flow paths that are capabl~ of being isolated by 
valve$ that will close automatically without offsite- power 
pr'ior to th-e RPV w'ater level Deing equal to the TAF when 
actuated by RPV water level isolation instrumentation. The 
Rea.ct0r Ves~-el Water Lev~l - Low~ Level 3 Function associated 
wHh RWCU System is91 9tion may 0e er-edited for autom<1tic 
isolation of penetration flow paths associated wi:th the .RWCU·
Systern. 

Reacto:r Vessel Water L.~vel - Low, b:._e.v-el 3 stgna1 s are 
i n1t1 ated from· four 1 evel transrni tters that sense the 
dHferfrnce between. the pres.sure due to a constant col umr'I o-f 
water ~l"eference leg) and the pressure due to the actual 
water level (va.riabie leg) •in the vessel. While four 
Ghan.nels (two channels per trip system) of the .Reactor Vessel 
Water Leve1 .- Lov,\ Level 3 P:unction are avaHab1e, only two 
channels Call in the same trip syst€rn) are requireq to be 
OPERABLE. , 

The Reactor Vessel Water' Lel,'.el - Low, Lev·e1 3 Ailow,able Value 
wa~ chosen to be the sarnt as the RPS Reactor Vessel Water 
Level - Low, t..,e,\lel 3 AHowable Value (LCO 3.3.Ll), since the
capabi11ty to co_ol t.he. fuel m~y be threaten-e.d. 

B 3.3-140f Revision No. 145:-
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BASES (continued) 

APPLICABkE 
SP,FETY' ANALYSES 

(cont1nued) 

ACTIONS 

PBAPS UNIT 2 

RPV w'ater I"(rventory Control Instrument-at1on 
B 3.3.5.4 

This Function isolates the intioarct a_nd outboard Rl{CU pump 
suction penetration. 

ihe Rea-ctor Vessel Water Lev€1 - LGw, Level 3 Funct-ion is 
only required to be OPE RAB LE when automatic i s·b 1 at ion of the 
associate~ penetration flpw path is c.reditect' in cale1,1lating 
DRAIN TIME. 

A Note has been provi cied to modify the ACTIONS related to RPV 
Water Inventory Control instrumentation channels. Section 
1.3, Completion Times, specif~es that once a Condition has 
been ente-red, subsequent divisions, subsystems, components, 
or va ri ab Tes- expr€ssed "f n the C,ondi ti on di scover-ed to be 
Tinoperab1e or not Within: -limits wfll not result in- separate 
entry into the Condition. s~ction 1.3 also specifi~s that 
Required Actions continue to apply for each add1tional 
failure. with CompletioR Times based on initi~l entry into 
the Conditton. H-0wever, the R€quireci Actions for inoperable 
RPV Water Inventory Control instrumentation channels provide. 
crppropf"i ate compensatory me-asures for separate inoperable 
Condition entry for each inoperable RPV water Inventory 
Control instrumentatio~ c~annel. -

Ll 

Required Action A.l directs entry into the appropriate 
Condition referenced in Table 3.3.5.4-1. The applicable 
Condition referenced in the Table 1s Function dspendent. 
Each time a channel is discovered inoperable, <:ond-itian A is 

_entered for that channel and pr-0vides fer tr~nsfer to th~ 
appropriate subsequent Condition. 

B,l and B.2 

-RHR System Isolation 1 Reactor Vessel Water level - Low, 
Level 3,.and Reactor Water Cleanup .System Isolation, Reactor 
Vessel Water Level - Low, Level l functions are app1icable 
when automatic is~lation· of the associated penetration f1ow 
'path is credited in calculating DRAIN TIML If the 
instrumentation is indperable, Required Actfon 8.1 d-irects 
an immediate declaration that th~ associat~d p@netretion 
flow path(s) are incapable of abltomati'c isolation. Required 
Action $,2 directs calculation of DRAIN TIME. The 
calculation cannot cr~dit automatic iso1ation of the -
affected penetrati 9n fl ow patl;ls,. 

(yontjnueg) 
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BASES (continued) 

RPV Wate~ Inventory Control Instrumentation 
B 3.3.5.4 

ACT!OttS Ll 
(continued) 

PBAl?S UNIT 2 

Low rea.ctor steam dome p·ressut"e signals ar-e. used as 
permissjves for the low pressure ECCS injection/spray 
subsystem manual injection functions. If the permissiYe is 
inoperable, manual inttiatton o( ECCS is prohibited. 
Therefore, the permissive must be placeo in the trip 
c~ndition within 1 hour. With the permissiye in the trip 
condition, manual init1ation may be perform~d. Prior to 
placing the permissive in the tripped condition, the operator 
can take manual control of the pump and the injection valve 
to inject wat~r into the RPV. 

The Completion Time of I hour is intended to allow the 
0perator time to evaluate any di scover-ect inoperabi 1 Hi es and 
to place the channel in trip. 

.lL..l 

If a Core Spray or Low Pressure Coolant Injection Pump 
Discharge Flow· Low bypass function iS inoperable, there is 

· a risk that the assoctatsd _l9w pressure ECCS pump could 
overheat when· the pump is operati r\g and the associated 
injection valve is not fully open. In this conditjon, the 
operator can take manuaJ control of the pump and the 
inje-ction valve to ensu_re the pump daes not overheat. If~ 
manual initiation function is inoperabl~. tfie ECCS subsystem 
pumps can be started manually and the valves can be opened 
manoaJly, but this is not the preferred ·condition. 

The 24 hour Completion Time was chosen to allow time for the 
operator to evaluate and repair any .discovered -
inoperaoilities. The Completion Time is appropriate given 
the ability tD manually start the ECCS pump~ and open the 
injectiQn valves and tQ manually ensure the pump d0es not 
overheat. 

Ll 

Witn the Requjred Action a"d associated Completion Time of 
Condition t or O not met, th~ associated low pre~sure ECCS 
inject1on/spray subsystem may be incapable of performing the 
intended furrcticn, and must be declared fnoperab1e 
immediately. 

As noted in the begi rrnir:ig of ·the S-Rs, the $Rs for each RPV 
Water ·Inventory Contror instrument Fun,ction· are fouhd- in the 
SRs column of Table 3.3.5 .. 4-1. 

{cQfltinueg) 
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BASES (c-0ntinued) 

SURVE:l Ll:.ANCE 
R(OUIRtMENTS 

PB(i..PS UNIT 2 

SR 3._~.5.4,l 

RPV Water Inventory Control Inst~umentation 
B 3.3,5.4 

Performance of the CHANNEL CHECK ensures thijt a gross failure 
of instrumentat1on has not occurred, A CHANNEL CHECK is 
normal 1 y a compari s-on of the pa.r?meter i-ncti cated on one 
channel to a similar parameter on other channels. It is 
oased on the assumption tha·t instrument chartnel s moni toriitg 
the same parameter should read approx1~ately the same value. 
Significant deviations between the instrument channels could 
be an· indication of excessive instrument drift-in one 0f the 
channels or something even more serious. A CHANNEL CHECK 
goarantees that undetected outright channel failure is 
limited; thus, it is key to verify1ng the 1nstrumentation 
c·onti nues to operate pr-0perl y between each CHANNEL FUNCTIONAL 
HST. 

Agreement criteria ar,e deter-mined by the plant staff, based 
on a combinati-on of the channel instrum,ent uncertainties, 
including indication and readability. If a channel is 
outside the crit~ria, it may oe an ind.ication that the 
instrument has drifted outside its 1imit. 

The Su_rvei 11 an,c,e FreqLLency is c;ontrol-1 ed un-der the 
Surveillance Frequ€ncy Control Program. 

The CHANNEL CAECK supplement~ 1 ess formal, but more frequent, 
checks of channels during rtorma 1 op€"rat i,ona 1 use of the 
displays associated with the channels requ~r2d by the LCO. 

SR 3.3.5.4.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel tq ensure that the entire channel will perform the 

.intended functi~n. A successfol test of the required 
contact(~) of a channe1 relay may be performed by the 
verification of the charige of state of a single .contact of 
the relay: This tlarffieS what is an acc~ptable CHANNEL 

-FU.NCiIONAL TEST of a relay. This is acceptable :1?eca1:1se all 
of the other required Eontacts of the re1ay are v~rified by 
oth~r Technical Sp_ecifiGations and non-Technical 
Speciftcations tests. 

Any s.etpoint adju•stl]"lent shall be CO'l1sistent with the 
a$sumpti-0ns of the current pl~nt specific setpoinf 
methodology .. 

ilJ-e · Survei 11 a nee· Fre~ue~cy 1 s c-ontro 11 ed under the · 
Survefllance {requency Control Program. 

<continued) 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

REFERENCES 

PBAPS UNIT 2 

SR 3.3.5.4.3 

RPV Water Inver.tory Control Instrumentation 
B 3.3.5.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in LCO 
3.5.4 overlaps this Surveillance to complete testing of the 
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. Information Notice 84-81 "Inadvertent Reduction in 
Primary Coolant Inventory in Boiling Water Reactors 
During Shutdown and Startup," November 1984. 

2. Information Notice 86-74, "Reauction of Reactor Coolant 
Inventory Because of Misalignment of RHR Valves," August 
1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related 
to Reactor Vessel Water Level Instrumentation in BWRs 
Pursuant to 10 CFR 50.54(F), "August 1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs," May 
1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray 
and Reactor Vessel Draindown at Millstone l," July 1994. 

B 3.3-140j Revision No. 145 



I 
' ' 

Primary Containment Isolation lnstrurnentation 
B 3.3.6.1 

8 3.3 INSTRUMENTATION 

B 3.3.6.1 Pr1mary Contafnment Isolation Instrumentation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The prtmary containment isolation 1nstrumentat1on 
automatically ihitiates closure of appropr1ate ~rimary 
cortta1nment iSolatiotJ valves {PCIVs). The fllnct1on of the 
PCIVs, 1n comMr1ation wrth other accident mit'i'gation 
systems, is to limit fission product release during and 
follow1ng postulated Design Sasis Acc;idents (DBAsJ. Primary 
containment isolation within the ttme limits specified for 
those 1solat1on valv~s des1g~ed to close automatically 
ensures that the release of radioactive material to the 
environment w111 be consistenl with the assumptions used in 
the analyses for a oaA. 

The 1solat1on instrumentation includes the sensors, relays, 
a~d switches that are necessary to cause in1tiat1on of 
primary containment and reactor coolant pressure boundary 
(RCP£) iso1at1on. Most channels include electronic 
equipment (e.g., tr1p units) that compares measuted input 
signal, s with pre-establ 1 she.d setpoi nts. Wti~n the setpo·i nt 
is exceeded, the e:hannel output relay actuates, wh1 ch t,tum 
outputs a primary containment isolation stgna1 to the 
isolation logic. Functional diversity is provided by 
monitoring a ·w1de range of independent pari;lmeters. The 
input parameters to the isolation logi:cs are (a) reactor 
vessel water level,· Cb) reactor pressure, (c) main steam 
line (MSL) flow measurement, (d) (deleted), (e) main steam 
line pressure, (f) drywe.ll pressure·, (g) hig·h pressure 
coolant inject1on (HPCI) and reactor ror-e 1solat·ion cool1.ng 
lRCICl steam line flow. (h) HP--CI and RCiC steam line 
p.ressute, (i) reactor water cleanup <RWCU) flow, (j) Standby 
Ltqu1d Control (SLG) System 1nit1at1on, (k) area: ambient 
teniperatur.es, (1} reactor ba1lding ventflat1rrn and r,efueling 
floor ventilat1ori exhaust rad1at1on, an~ Cm) main itac~ 
radiation. Red_undant· sensor input si~nal s from each 
p~rameter ar.e ,prov:! ded for- tniti ati on of t so.l ati QIJ. 

Primary conta1nl!l€nt isolation 1nstrumentat1on has 1nputs to 
the tr1p logic of the isolaUon functions list~d below. 

c coa.t1 o ued, 
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BASES 

BACKGROUND 
( cont.int.led} 

' i 

I T 
I 

PBJU>S UNIT 2 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

l. Main Steam Llne Isolation 

Most MSL Isolation Functions -rec:eive inputs from ·four 
channels. The outputs from these ah~nnels are combined in a 

one-o·ut-of-two taken twice Lo9ic to initiate isolati◊n of 

the ~~oup I isolation valves (MSIVs and MSL dra~ns, MSL 

sampte lines,, and_recirculatipn loop ~ample line valves), 

To initiate a Group I isolation, both trip systems must be 

tripped. 

The exceptions to this arrangement are the Main Steam Line · 

Flow-High Function and Tur~ine Building Main Steam Tunnel 
Tempei:ature-High Functions. The Main Steam L1.ne Flow-High 

Function uses 16 flow cha'nneis, four for each steam line. 

Que channel from each steam line inputs t·<;5 one o.f the four 

trip strings. rwo trip strings make ~Peach trip system and 
both trip systems must trip to cause qil MSL isolation. Each 

trip string has four inputs {one per MSL)t any one of which. 

will trip the trip string. The trip systems are arranged in 
a one-out-o;E-two taken twice logic. This is effectively a 

one-out-of-eight taken twice logic arrangement to initiate a 
Group I ,is,olation. The Tµrb_ine Build.1,ng Mai~ Steam Turu:i,el 

Temperature-High Functiop receives inputs from twelve 
channels, four channels at each of the three different 

locations along the steam line. High temt:,er~tu~e on any 
Ghannel is not related to a specific MSL. -The channels are 

arranged. in a one-out-of-two taken twice logic for each 

location. 

2. F..rimary Contaim&:nt Isolation 

Most: Primary Containment Isolation Functions receive inputs 

from four channels.· The oQtputs f~om these channels,are 

ar:r;an9ed in a one-out-of-two taken twice logic. Is~l.ation 

of inboard and outboard prililQ.ry containment isolation valves 

occurs when both trip systems are in trip. 

The exception to this aLrangement is the Main Stack Monitot 

Racliation-IIigh Function, This' ]function pas two channels, 

whose outputs_are arranged in two trip systems which use a 
one-out-of_cone logie, Each tr.ip system isolates one vaJ.ve 

per a~.s0.ciated penetration, The Mai:n Stack Momtor 
Radiq~ion-Hig~ Functi9n will isolate vent and purge valves 

greater than two inches in diameter during containment 

pu,i::-ging (Ref. 2) •. 

The v~lv~s isolated by each of the Primary Containment 

Isolation Functions are li~tect in Reference 1. 

(continued) 
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3., 4. ttigh Pressure Coolant Injection System Isolation ahct 

Reactor Core Isolation Cooling System Isolation 

The Stea.l:!1 Line Flow-High E'wtctions that ,isolate HPCI and 

RCJ:C receive input from two channels,. with each channel 

comprising one trip system using a on~~out~of-one logic. 

Each of; the two ttip sy.stem,s in each isolation group (HPCI 

ano. RCIC) is connected to the two va.lv.es on each associated 

penetration. Each HPCI and RC!C Steam Line Flow-High 

channel has a time delay relay to prevent isolation due to 

flow t~ansients during startup. 

The HPCI and RCIC Isolation functions for Drywell 

Pressure-High and Steam Supply Line Pressure-Low receive 

inputs from four cha,nnels. The outputs from these cha~nels 

are combined in a one=out-of-two tak~n tw~ce logic to 
initiate isolation of the assdciateo valves. 

The HPC! and RCIC Comparfunent and Steam Line Area 
Temperature-High Functiona receiYe input f~om 16 channels, 

four channels at each of f.ou'l:; different .locations. The 
chan.nels are a~ranged in a one-out-of-two taken twice logic 
for each location. 

The HPCl and RCIC Steam Line flow-High Functions, $team 

Supply Line Pressure-Low Functions, and Compartment and 

Ste~ Lipe Area Temperature-High Functions isolate the 

associated steal!l supply and turbine exhaust valves and pump 

suction valves. The HPCI and RCIC Drywefl Pressure-Hi~h 

functions ;isolate the HPCI and RCIC test return l;i.ne va.lve~. 

'I'he HPCI and RCIC P:i;y,,~l Piessu1=e~liigh Functi-0ni=i., .in 
,conjunctiqn with bhe Steam Supply Line Pressure-Low 

Functions, i.s.olate the HPCI and·Rcrc turbine exhaust vacuum 
relief: v:alves. 

5. Reactor Water Cleanup System Isolation 

. . 
The Reactor Vessel Water Level-Low _{Level 3) :rsolat.ioh 

Function receiyes input from four reactor vessel water level 

channels. The outputs from the.xeactor ve~sel water level 

ahannels a.J;'e connecte<;i ;i,nto a one-~ut-of-two taken twice 

logic which isolates both the inl;.,09-Iid and outboard-isola,tioh 
valve$. The RWCU Flow~High Function receives input from 

two channels, ·with each channel in one td.J? .system using a 
one-out-()f-one logicr 'with qne channel tripping the inboard 

valve and orre channe:l _ tripping the o\].tboard valves .. 'l'he S1.C 

( continued) 
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5.. Reactor Water Clean!lp $vstem Isolation (contin1.1ed) 

System Isolation Function receives input from two channels 
with each channel in one trill system using a one-out~of-one 
logic. When either SLC pump is started remotely, one 
channel trips the inboard isolation va1ve and one channel 
isolates the outboard isolation valves. 

ihe RWCU Isolation Function isolates the inboard and 
outboard RWCU pump suction penetration and the outboard 
valv·e at the RWCU connection to reactor feedwater. 

6, Shutdown Cooling System Isolation 

The Reactor Vessel Water Level-low (Level 3} Function 
recei ve_s input from four reactor ves$el water level 
channels. The outputs from the channels are connected to a 
one-o·ut-of-two ta'ken twice logic, which isolates both valves 
on the. RHR shutdown cooling pump suction penetration. Th~ 
Reactor Pressure-High Function receives input from two 
chaonels, with each channel in one trip system using a 
one~out-of-one logft. Each trip system is connected to both 
valves: on the RHR shutdown c.ooling pump suction penetraticm~ 

7. Feed-water Recirculation Isolation 

The Reactor Pressure-Hig'h ·Function receives inputs from 
four ch·annel s~ The outputs. from .the four channels are 
connected into a one-out-of-two taken twice logi!= which 
isolates the feedwater re~irculation valves. 

8~ Traversing Incore Probe Svstem Isolation 

The Reactor Vessel Water Level.Low, Level 3 Isolation 
runction rete~ves input from two reactor vessel water level 
channels, The outputs from the reactor vessel wate~ level 

_channels are connected into one two-out~of-two logic trip 
system. The Orywell Pressure-High Isolation function 
receives input from two drywell pressure channels. The 
output~ from the drywe11 pr~ssure channels ar~ connected into 
one two-out-of-two ,log, c tr, p system. 

When either· isolation Funct'lon actuates, the nP drive 
mechanisms will withdraw the TIPs, if inserted, and close 
the TIP system isolation ball valves when the TIPS are fully 
withdrawn. The redundant TIP system isolation va1ves are 
manual shear yalves. 

TIP System Isolation Functions isolate the Group II(D) TIP 
v-alves" (isolation b-all valves). · 

s 3.3-144 

(continued) 

Revision No. 57 

• 1 

I 

I 
. i 



BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

PBAPS UN IT 2 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

The isolation signals generated by the primary containment 
isolation instrumentation are implicitly assumed in the 
safety analyses of References 1 and 3 to initiate closure 
of valves to limit offsite dose~. Refer to LCQ 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," Applicable 
Safety Analyses Bases for more detai1 of the safety 
analyses. 

Primary containment isolation instrumentation satisfies 
Criterion 3 of tha NRC Policy Statement. Certain 
i~strumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the primary containment instrumentation 
is dependent on the OPERABILITY of the individual 
instrumentation channel Functions specified in 
Table 3.3.6.1-1. Each Function must have a required number 
of OPERABLE channels, with their setpoints within the 
specified Allowable Values, where appropriate. A ch~nnel is 
i noperab1e if .its actual trip setting is not within its 
required Allowable Value. The actual setpoint is ealibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values, where applicable, are specified f'or each 
Primary Containment Isolation Function specffied in the 
Table. Trip setpoints are 5;pecified in the setpoint 
cal cu1a-tio);ls. The trip setpoi nts ar~ selected to ensure 
that the setpoints do not exceed the Allowable Value. between 
CHANNEL CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are tho~e 
predetermined values of output at which an action should 
take place. The setpoints are compared to the a.ctual 
process parameter (e.g., rea~tor vessel water level), and 
when the measured output value of the process parameter 
exceeds the setpoint, the associated device (e.g., trip 
unit) changes state. The analytic or design limits are 
derived from the limiting values of the process parameters 
obtained from· the safety analysi~ or other appropriate 
documents. The Allowable Values are derived_from the 
analytic or design limits, corrected for calibration~ 
process~ and instrument ·errors. The trip. setpoi nts a re 
determined from analytical or design limits, corrected for 
calibration, ~rocess, and in~trument errors, as well asJ 
i);lstrument drift. In selected cases, the Allowable Values 
and trip setpoints are·~etermined by engineering judgement 
or hi stori ca lly accepted pradi ce rel a ti vs to the intended 
function of the channel. The trip setpoints deterrnine·d-in 
this man~er provide adequate protection by assuri~g 
instrument and process uncertainties expected for the 
environments during the operating time of the associated 
channels are accounted fop~ 

Certain Emergency Core Cooling Systems (ECCS) and RCIC 
valves (e.g., minimum flow) aJso serve the dual function of 
automatic PCIVs. The signals that isolate these valves are 
also associated with the automatic initiation of the ECCS 

(continued) 
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and Rtic. The instrllllentation requirements and.ACTIONS 
assbeiated with these signals are addressed in LCO 3~3.5.1, 
"Emergency Core Coolinq Systems (ECCS) lnstrumentation, 11 and 
LCO 3.3.5.2; •Reactor Core Isolation Cooling {RCIC) System 
Instrumentation," and are not included in this LCO. 

In general, the individual Functions are required to be 
OPERABLE in MODES 1, 2, and 3 consist&nt wi.th the 
Applicability for LCO 3.6.1.l, •Primary Containment. n 

Functions that have different Applicabilities are discussed 
below in the ind.ividual Functions discussiQn. 

The specific Applicable Safety Analyses, LCO, and . 
App 1i cabil i ty discussions are 1 i sted be 1 ow on a· Function by 
Function basis. 

Hain steam Line IsoJat1on 
1. a. Reactor Vessel Water Level -Low Low Low {Level ll 

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the f~el may be threatened. Should 
RPV water level decrease too far, fuel d~age could result. 
Therefore; isolation of the MSIVs and. other interfaces with 
the reactor vessel oc~urs to prevent offsite dose limit$ 
from ,being exceeded. The Reactor Vessel Water Level-Low Low 
Low (Level I) Function ts one· of the many Ftmctions assumed 
to be OPERABLE and.capable of providing isolation signals. 
The Reactor Vessel Water ~evel-Low Low low (Level I) 
function associated with isolation is assumed in the 
analysis of the recirculation line break (Ref. I). The 
isolation of the MsLs on Level l supports actions to·ensure 
that offsite dose limits are not exceeded for a OBA. 

Reactor vessel water level signals are initiated f~ four 
level transmitters that-sense the difference between the 
pressut~ due to a constant colum of water (reference leg) 
and the pressure due to the actual water level (variable 
leg) in the vessel. Four channels of Reactor Vesse1 Water 
Level-Low Lc»t Low.(Level 1) Function are available and are 
requjred to be OPERABLE to ensure that no single instrument 
failure can preclude the isolation function. 

(continued l 
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1. a. Reactor Vessel Water beve:]-.L_ow Law Low <Level .1) (continued) 

The Reactor Vessel Water Level ~I.ow Low Low (Level i) 
Allowable Value ·is chosen to be the same·as the ECCS Level 1 
Allowable Value (LCO 3.3.S.1) to ensure that the MSLs 
isolate on a potential 1oss of coolant accident (LOCA) to 
prevent offsite doses from exceeding 10 CFR 50.67 limits~ 

This Function isolat~s MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

l.b. Mafn steam Line eressure-:Low: 

Low MSL pressure indicates that there may be a problem with 
the _turbine pressure regulation, which could resylt in a low 
reactor vessel water level condi'tion and the RPV cooling 
down more than 100.F/hr if the pressure loss•,is allowed to 
continue. The Main Steam Line Pressure~ low Functi or:i is 
directly assumed in the analysis of the pressure regulator 
failure (Ref. 3), For this event, the closure of the MSIVs 
ensures that_ the RPV telilperature change ltmit (l00"F/hr) is 
not rea~hed. In additi'on,, this Funct1on supports actions to 
ensure that Safety Limit 2.1,1.1 is -not exceeded. (This 
Function closes the MSIVs during the depressurization 
transient in Qrder to mainta,iri reactor steam dome pressue 
> 700 psia, The MSlV_clqsure resalts irr a scram, thµs 
reducing reactor power to< 22.6% RTP.) · 

The MSL low pressure signals are initiated from four 
transmitters that are· connected to the MSL header. The 
transm1tters are arranged' such that,. even though physically 
s,eparated frQIJI each other, each transmitter is ab1e to 
detect low MSL pressure.. Four channels of Main Steam L; ne 
Pressµre-Low Func~icn ~re availal?le ~nd are required to be 
OPERA8LE to ensure that no single instrijment failure can 
preclude the i-solation fun<:tfo_n,. 

The Allowable Value was selected to be high enough to 
prevent excessive RPV depre-ssuri_za~ion. 

fhe Main Steam Line Pressure-Low Functi0n is only required 
to be OPERABLE in MOOE 1 stnce this is when the assumed 
transient can occ;ur (Ref. l)j -

This Ftinction isolates.·MSrvs, MSL drains, MSL sample lines 
and recirculation loop sample line valves~ 
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B 3.3-147 Revision No. 143-

I 

i 
I 

I 
I 

·1 I 
I 

! 

I 

I 
,j 

I 



BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued) 

PBAPS UNIT 2 

Pr1mary Containment Isolation Instrumentation 
B 3.3.6.1 

1.c, Main steam L1ne EJ01t:Hiqh 

Ma1n Steam Line Flow-High is provided to detect a break of 
the MSL and to initiate closure of the MSIVs. If the steam 
were allowed to continue flowing out of the break, the 
reactor would depressur1ze and the core cou1d uncover. If 
the RPV water level decreases too far, fuel damage could 
occur. Therefore, the isolation is initiated on high flow 
to prevent or minimize core damage. The Main Steam L1ne 
Flow-H1gh Function is directly assumed in the analysis of 
the main steam line break (MSLB) (Ref. 3). The isolation 
action, along with the scram function of the Reactor 
Protection System (RPS), ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46 and 
offsite doses do not exceed the 10 CFR 50.67 limits. 

The MSL flow signals are initiated from 16 transmitters that 
are connected to the four MSLs. The transmitters are 
arranged such that, even though physically separated from 
each other, all four connected to one MSL would be able to 
detect the high flow. Four channels of Main Steam L1ne 
Flow-High Function for each MSL (two channels per tr1p 
system) are available and are required to be OPERABLE so 
that no single instrument failure will preclude detecting a 
break in any 1nd1v1dual MSL. 

The Allowable Value is chosen to ensure that offsite dose 
limits are not exceeded due to the break. 

This Function isolates MSIVs, MSL drains, MSL sample 11nes 
and recirculation loop sample line valves. 

1,d. Deleted 

<continued) 
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1.e Turbine Bu1Jd1ng Ma1n Steam Tunnel Temperature-H1gh 

The Turbine Build1ng Main Steam Tunnel Temperature Function 
is provided to detect a break in a main steam line and 
provides diversity to the high flow 1nstrumentation. 

Turbine Building Main Steam Tunnel Temperature signals are 
initiated from resistance temperature detectors (RTDs) 
located along the main steam line between the Reactor 
Building and the turbine. Twelve channels of Turbine 
Building Main Steam Tunnel Temperature-High Function are 
ava11able and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the 1solation 
function. 

The Allowable Value is chosen to detect a leak equivalent to 
between 1% and 10% rated steam flow. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

l.f. Reactor Building Main Steam Tunnel Temperature-High 

The Reactor Build1ng Main Steam Tunnel Temperature Function 
is provided to detect a break in a main steam line and 
provides diversity to the high flow instrumentation. 

Reactor Building Main Steam Tunnel Temperature signals are 
initiated from resistance temperature detectors (RTDs) 
located in the Main Steam Line Tunnel ventilation exhaust 
duct. Four channels of Reactor Building Main Steam Tunnel 
Temperature-High Function are available and are required to 
be OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

<continued) 
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1.f Reactor Bu1lding Hain Steam Tunnel TemRerature~Hjgh 
(continued) 

The Allowable Value is chosen to detect a leak equivalent to 
betwean 1% and 10% rated steam flow. 

Trais Function isolates MSIVs, MSL drains, MSL samp1e lines 
and· reciroulat1on loop sample line valves. 

Primary Containment Isolation 

2.a. Reactor Vessel Water Level-Low (Level 3} 

Low RPV water level indicates that the capabi Hty to cool 
t!ie fuel may be threatened. The valves whose penetrat1ons 
cQfllmunicate with the primary containment are isolated to 
limit the release of f1ss1on products. The isolation of the 
primary containment on Level ·3 supports ,acti ens to ensure 
that offsite dose limits of 10 CFR 50.67 are not exceeded. 

(continued) 
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2.a. Reactor Vesse] Water Level-Low (Leve1 3) (continued) 

The Reactor Vessel Water Level-Low (Level 3) Funct1on 
assQciated with isolation is implicitly assumed 1n the UFSAR 
analysis as these leakage paths are assumed to be 1sol~ted 
post LOCA. 

Reactor Vessel Water Level ~Low (Level 3) s1gnals are 
1nitiated from level transmit~ers that sense the difference 
between tha pressure -0ue to a constant column of water 
(reference leg) and the prsssure due to the actual w~ter 
level (varilible leg) in the vessel. four channels of 
Reactor Vesse1 Water Level-Low (Level 3) Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The Reactor Vesse.l Water Level-Low (Level 3) Allowable 
Value was chosen to be tl:te same as the RPS Level 3 scram 
Allowable Value (LCO 3.3.1.1), since isolation of these 
valves i·s not critical to orderly pl ant shutdown. 

This Function isoJat~s the Group-II(A) valves listed in 
Reference 1 with the exception of RWCU isolation valves and 
RHR shutdown cooling pump suction valves wh1ch-are addressed 
in Funct1ons 5.c and 6.b, respectively. 

2.b. Drywall Pressure-High 

H1gh qrywell pressure can indicate a break in tne RCPB 
i ns-1 de the primary containment. The i sol at ion af so~ of 
the primary containment iso1ation valves on high drywall 
pressure supports actions to ensure that offsit~ dose limits 
of 10 CFR 50.67 are not exceeded. The Drywall Pressure~High 
Function, associated wHh isolation of the primary 
containment, is impl1cit1y assumed in the UFSAR ac~ident 
analysis -as these leakage paths are assumed to be isolated 
post LOCA. 

High drywall pressure signals are -initiated from pressur,e 
transmitters th~t sen~e the pressure in the drywall. Four 
channels of -Drywall i:>ressure-High are avail~ble ~nd are 
required to be OPERA8LE to ensure t~at no single instrument 
failure can preclude the isolation function. 

(cont~ nued) 
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2.,b. PrvweJJ Pressure-High (continued) 

The Allovable Value was selected to be the same as the ECCS 
Drywel l Pressure-High Allowable Value (LCO 3.3. 5 .1), since 
this may be indicati.ve of a LOCA inside primary containment. 

Thts Function isolates the Group II(B) valves- 11sted i.n 
Reference 1. 

2.c. Hain Stack Honftor- Radjation-Hiqh 

Nain stack monitor radfation is an indication that the 
release of radioactive material may exceed established 
limits. Therefore, when Hain Stack Monitor Rad ht ion -High 
is detected when there i.s fl ow through the Standby Gas 
Treatment System, an isolation of prinary containment purge 
supply ,and exhaust penetrat 1 ons is initiated to limit the 
release of fission products. However, this Function is not 
assumed in any accident or transient analysis in the UFSAR 
because other leakage paths (e.g., MSIVs) are more limiting. 

The drywell radiation signals· are initiated from radiation 
detectors that isokinetically sample the main stack 
utilizing sample pumps. Two channels of Main Stack 
Radiation .... High Function are available and are required to 
be OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Value is set b~low the maximum allowable 
release limit in accordance with the Offsite Dose 
Calculation Manual (OOCM). 

This Fuhct i'on isolates the containment vent and purge valves , 
and other Group III(E) valve$ listed in.Referen~e 1. 

2. d., 2. e. Reactor Bui J di nq Vent i Jati on and Refueling Floor 
Ventilation Exhaust Radfation-Hjgh -· 

High secondary containment exhaust radiation is an 
:indication of possible• gross failure of the fuel cladding. 
The release may have or~ginated from the primary containment 
due tQ a break in the RCPB~ When Reactor Building or 
Refueling Floor Ventilation Exhaust Radi atjon -High is 
detected, the _affected ventilation pathway and primary 
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APPLICABLE 2,d, 1 2.e. Reac'tor Building YentilaUondand Befuel tna EJqor 
SAFETY ANALVSESt Yent1lat1on Exhaust Radiation-High_ (continued} 
LCO, and 
APPLICABlLITY containment purge supply and exhaust valves are isolated to 

limit the release of fission products. Additionally, 
Ventilation Exhaust Radiation-High Function initiates 
Standby Gas Treatment System. 

PBAPS UNIT 2 

The Vent11ation Exhaust Radiation-High signals are 
initiated from radiation detectors that are located on the 
ventilation exhaust piping coming from the reactor buil'ding 
and the refuelfog floor zones, respectively. The ~ignal 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 
channels of Reactor Building Vent 11 at ion Exhaust-High 
Functton and four channe 1 s of Refue.l i ng Floor Ventilation 
Exhaust-High Function are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
predude the isolation function. 

The Allowable Values are chosen to promptly detect gross 
failure of the fuel cladding during a refueling accident. 

These Functions isolate the Group lll(C) and III(DJ valves 
listed in Reference 1. 

High, Pressure Cool ant 1nJection and Reactor Core Jsol ati on 
cooling Systems Isolation 

3.a.1, 3,b,. 4,a,, 4 •. b,- HPCI and RCIC Steam Ling Flow-High 
aqd Jime DeJ av Relays 
Steam Line .Flow-High Funct.i9ns are provided to detect a 
break of the RCIC or HPCI steam lines. and initiate closure 
of the steq line isolation valves of the appropriate 
system. If the stelJII is allowed to cont1nue. flowing out of· 
the break, the reactor will depressurize and the core can 
uncover. Therefore, the isolations are initiated on high 
flow to prevent or a1nimize core da111ge. The isolation 
action, along with. the ~cram function-of the RPS, ensures 
that the fuel peak cladding temperature remains below the 
l,iaits of 10 CFR 50.46. Specific credit for these Functions 
is not assumed in any UFSAR accident analyses since the 
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APPLICABLE. 3.a., 3.b., 4.a., 4.b, HPCI and RCIC Sieam Linc Flgw-High 
SAFETY ANALYSES, and Jjme Delay Relays (continued) 
lCO, and 
APPLICABILITY bounding. analysis is performed for large breaks such as 

recirculation and MSL breaks •. However, these instrwaents 
pYevent the RCIC or HPCI steam lin~ br~aks from becoming 
bourn;ling. 

PBAPS . UNil 2-

The llPCI and RCIC Steu line Flow-High signals are 
initi.ated fro11 transmitters (two for HPCI and two for RCIC) 
that are connected to the system steam lines. A time delay 
is provided to prevent isolation due to high flow transients 
during startup with one Tb1e Delay Relay channel associated 
with each Steam Line Flow-High channel. Two channels of 
both HPCI and RCIC Steam Line 'flow-High Functions and the 
associated Time Delay Relays are available and are required 
to be OPERABLE to ensure that no single instrument failure 
can prec1 ude the i so 1 at ion f1.1nct ion. 

lhe Allowable Values for Steam Line Flow--Righ function and 
associated Til'Qe Delay Relay Function are chosen to be low 
enough to ensure that the trip occurs to maintain the MSLB 

· event as the bounding evel)t. 

These Functions isolate the ass9ciated HPCI and RC.IC steam 
supply and turbine exhaust valves and pump suction valves. 

3.c,, 4.c, HPCI and RCIC Steam Sypoly Line Pressure-Low 

Low HSL pressure indicates that the pressure of the steam·io 
the HPCI or RCIC turbine may be too low to continue 
operat'ion of the assocfated system's turbine. These · 
isolat1ons prevent radioactive gases and steam from escaping 
through the pUmp shaft seals lnto the reactor building but 
are primarily for equip111ent protection and are a.lso as·sumed 
for long ten1 containment isolation. However, they also 
provide a diverse signal to ·indicate a possible system 
break. These instruments are included in Technical .. 
Specifications.(TS) because of the potential for risk due to 
poss•i·b le fa 11 ure of the instruments preventing HPC I and RC IC 
initiations (Ref. 4) •. 

The HPCJ and J{CIC Steam Supply Line Pressure-Low signals 
aY'e initiated from tran$11itters (fQur for HPCI and four for 
CRCIC) that are connected to the system steaJB line. Four 

(continued) 
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APPLICABLE ~~o~ii~u:cf) ttP~l and RCIC s.team Supply Line Pressyre-LQW 
SAFITY ANALYSES, 
Leo, and 
APPLICABillTY channels of both HPCI and RCIC Steam S~pply Line 

Pressure-Low Functions are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation func.ti.on .• 

PBAPS UNIT 2 

The Allowable Values are selected tQ be high enough to 
prevent da.age to the ~ystem's turbine. 

These Functions isolate the associated HPCI and RCIC steam 
supply and turbine eXhaust valves and PlDIP suction valves. 

3.d., 4,d. DryweJJ Pressure-High {Vacuum Breakers) 
High drywell pressure can indicate a break in the RtPB. The 
HPCI and RCIC isolation of the turbine exhaust vacuum 
bre.akers is provided to prevent comunication with the 
drywell when high drywell pressure exists. The HPCI and 
RCIC turbine exhaust vacuwa breaker isolation occurs 
fo1lowing a permissive from the associated Steam Supply Line 
Pressure-Low Function which indicates that the system is no 
longer required or capable of perfonning coolant i_njection. 
The isolation of the HPCI and RCIC turbine exhaust vacuum 

_ breakers by Drywell Pressure-High is indirectly assumed in 
the UFSAR accident analysis because the ~urbine exhaust 
leakage path is not assumed to contr1 bute to of TS ite doses .. 

High drywell pressure Si.gnals are initiated from pressure 
transmitters that sense the pressure in the drywell. Four 
chapnels for both HPCI and RCIC Drywell Pressure-High 
(VacUtnn Breakers) Functions are ~va.ilable and are rei1u1red 
to be OPERABLE to ensure that no single. 1nstturaent failure 
can preclude the isolation function. 

The Allowable Value was selected to be the· same as the ECCS 
Drywell Pressure-High Allpwable ~alue (LCO 3.3.5.1), since 
this is indicative of a LOCA inside primary conta1n~nt. 

This Function tsolat'es the associated HPCI and RCIC vacuum 
relief valves and test return line valves. 

tcontinuedl 
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3.e., 4.e. HPCI and RC1C Como·artrnent and Steam Line Area 
Temperature -High 

HPCI and RGIC Compartment and Steam Line Area temperatures 
are provided to detect a leak from the associated system 
steam piping.. The isolation occurs when a very small leak 
has occurred and is diverse to the high flow · 
instrumentation. If the small leak is allowed to continue 
without isolation, offsite dose limits may be reached. 

These Functions are not assumed in any UFSAR transient or 
accident analysis, since bounding analys~s are performed for 
large breaks such as recirculation or MSL breaks. 

HPCI and RCfC Compartment and Steam Line Area 
Temperature-High signals are initiated from resistance 
temperature detectors CRTDs) that are appropriately located 
to protect the system that is being monitored. The ijPCI and 
RCIC Compartment and Steam Line Area Temperature -High 
Functions each use 16 temperature channels. Sixteen 
channels for each HPCI and RCIC Comp~rtment and Steam Line 
Area Temperature-High Function are available and are 
required to. be OPERABLE to ensure that no single instrument 
failure can preclude the isolation function. 

The Allowabla Values are set low enough to detect a leak. 

These Functions isolate the associated HPCI and RCIC steam 
supp1y and turbine exhaust valves and pump suction valves. 

Rea_ctor Water Cl eanug CRWCU) System, I sol at i an 

5.a. RWCU FJow-Hiqh 

The high flow signal is provided tu detect a break in the 
RWCU System. Should the reactor co0lant continue to flpw 
out of the break, offsite dose limits may be exceeded. 
Therefore, isolation of the RWCU System is initiated when 
high RWCU flow is $ensed to prevent exc~eding offsite doses. 
This Function is not assumed in any UFSAR transient or 
accident analysis; siAce bounding analyses are performed for 
large-breaks such as MSLBs. 

(£ontinyed). 
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5.a. RWCU F1ow-H1gh (continued) 

The high RWCU flow s1gnals ate in1t1ated from transmitters 
that are connected to the pump suction line of the RWCU 
System. Two charmels of· RWCU Flow-High Function are 
avaJ1able and are requ1red to be OPERABLE to ensure tl1at no 
single instrument failure can preclude the isolation 
function. 

The RWCU Flow-High Allowable Value em~ures that a break of 
the RWCU piping is detected. 

'This Function isolates the inboard and outboard RWCU pump 
suction penetrat1on _and the outboard valve at the RWCU 
connection to reactor feedwater. 

5.b. Standby Liquid Control (SLC) System Initiation 

The isolation of the RWCU System is required when the SLC 
System has been initiated 1;o pre;3vent dilutiqn and removal of 
the boron solution by the RWCU Sy.stem (Ref.' 5). SLC System 
initiation signals are initiated from the remote SLC System 
start switch. 

There is no Allowable Value assoc1ated with this F=unction· 
since the channels are mechanically actuateij based solely on 
the posit1 on of the SLC System i niti ati oh switch. 

For reactivity insertion accidents, two channels of the SLC· 
System Initiation Function are available· and are required to 
be OPERABL.E in MODES 1 and 2, since these are the only MODES' 
where the reactor can be critical. In addition, for accidents 
i nvol vi ng s1 gni fi cant fi ssi,on product rel eases, both channels 
are requ1 tad to be OPERABLE in HOD~S 1 , 2, and 3-. The SLC 
System is designed to maintain suppression pool pH at or 
above ·1 following a LOCA to eRsure that sufficient iodine 
will be retained in the suppre~sion pool water. These HODES 
are consistent with the Applicability for the SLC System 
(LCO 3:1. 7). 

This Function isolates the inboard and outboard RWCU pump 
suct1on penetration and the outboard valve at the RWCU 
connection to reactor feedwater. 

5. c. Reactor Vessel Watet Level-low ( Level 3,) 

Low RPV water level indicates that the capability to cool 
the fueJ rnay be threatened. Should RPV water level decrease 
too far, fuel damage coµl d ·result. Therefore, i sol ati on of 
some interfaces w1 th the reactor vessel .occurs to i so1 ate 

_ the potential sources of a break. The isolatio~ of the RWCU 
Syst'8ffl, on Level 3 supports actions to ensure that th·e fuel 

(continued) 
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Prtmary containment Isolation Instrumentation 
,B 3.3.6.l 

:S,c. Reactor Vessel Water Level-:Low: {Level 3) (contfnlled) 

peak c1add{ng temperatur.e remains below the 11mit5 of 
10 CfR 50.46. The Reactor Vessel Water level~Low (Level 3) 
Funct1on associated with RWCU 1solation is not dtrectly 
assumed 1n the UFSAR safety analyses because the RW-CU System 
1 i ne break. ts bounded by breaks of 1 arget .systems 
(recirculation and MSL breaks are more limtt1ng). 

Reactor Vessel Water Level-Low (Leve,1 3.) s1gna1s are 
inf Hated from four l,i;:vel transmitters that sense the 
difference between the pressure d~e to a constant column of 
water (reference leg) and the pressure due to the actual 
water level tvariable leg) in the vessel. Four channels of 
Reactor Vessel Water level -low {Level 3) Function a,re 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude tne isolation 
function. 

The Reactor Vessel Water Level-Low (Level 3) kTlowl)b1e 
'[al ue was chosen to be the same as the RPS Reactor V.essel 
Water Le1,1:el-Low (Le.vel 3) Allowable Value (LCD 3.3.1.1), 
since the capability to cool the fuel may be threatened. 

Th1 s Function isol (ltes the inboard and otttb.oard RWCU suctton 
penetration and the ou'tb~ard valve at the RWCU connect1 bn to 
reactor feedwater. 

Shutdown CooJ1ng System IsoJat1on 

5,a, Reactor Pressure:,Hjah 

The Reactor Pres~ure-H1 gh Funct1 on 1 s provided to 1 sol ate . 
the shutdown c.oo"l ing portion of the Residual Heat Remov.a1 

· (RHR) System. Thts Function is provided only for equipment 
protection to prevent an 1ntersystem LOCA scenario, and 
cred1t for the. Fcmct1Qn is not essumed 'in the aci;i dent or 
transient analysis Hi the UfSAIL · 

The Reactor Pressur,e-H1gh signaH are fo1t1ated from two 
relays ctr1ven by trip units as.soc1ated with pressure 
transmitters that sense RPV pres.sure at different t,aps. on u,e 
RP\/... Two c~annels of Reactor Pressure-High Furict1or1 are 
av.a1J ab'l e and are, reqtii red to be OPERABLE t9 ensure that rro 
stngle h1strument failure can preclude the isolation 
function. The Punct1on ts only r.equired to be OpERABlE _in 

< c.ootl nued) 
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6.a. Reactor ?ress·ure~ttigh (continued) 

MODES 1, 2, and 3, since these are the only MODES 1h which 
tire ~eactor canoe pressurized; thus, equipment protectivn 
is needed. The Allowable Value was chosen to be lov,r eMugh 
to protect the system equipment from overpressuriz2tion. 

This funtti on i so-1 ates both RHR shutdGJwn cool i·ng pump 
suctton va1ve.s. 

6.b, Rea\tor Ye.sse} Watgr Level-Law <Level 3) 
Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water. level decreas~ 
too far, fuel damag€ could re~ult. Therefor€, isolation of 
some reactor vessel interface5 occurs t0 begin isolating the 
potential s,ources of a b.r-eak. The Reactor Vessel Water 
Levei - Low ( Level 3) Function associated ·w; tti RHR Shutdown 
Cooling System isolation is not directly assumed in safety 
analyses because a break of the RHR Shutdown Cooling System 
is bounded by treaks of the recirculat1on and MSL. The RHR 
Shutdown Cooling System isolation on Le¥el 3 supp0rts 
actions to ensur~ that the RPV water level does not drop 
below the top of the active fuel during a. vessel dpaindown 
event caused by a l eQ k Ce. g., pipe break or inadvertent 
valve opening) in the RHR Shuictow~ Cooling System. 

Reactor Vessel Water Level-LQw (level 3) signcBls are 
tr.itiated from fovr 1 e¥el transmitter-s that sense the 
difference between the pr~ssufe due to a constant column of 
water (reference leg) and the pressure due to the actu 91 
water 1evel (var1-0b·1~ leg) in the vessel. Fq_ur -channel6 
(two channels per trip sy~teml of the Reactor Vessel Water 
Level -Low (Level 3) Function are available ~nd are required 
to be OPERABL£ to ensur~ that no singJe instrument failure 
can preclude the isotation function. · 

Ccontjnued) 
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6.1;>., Reactor Ye~sel Water Level-low: \Level 3) (continued) 
The Reactor Vessel Water Level -Low ( Level 3) Allowable Value was chosen to be the same as the RPS R~actor Vessel Water Level-low (Leve1 31 Allowable Va1ue (LCO 3.3.1.l)i s1nce the capability to cool the fuel fuay be thr~atened. 
The Reactor Vessel Water level-Low (Level 3) Function is only required to be OPERABLE in MbDE 3, to prevent this potential flow path from lowering the rea_ctor vesse-1 level to the top of the fuel. In MODES 1 and 2, another isolation (i.e., Reactor Pressure-Hi9h) and a-dmin1strative controls ensvre that this flow path rema1ns isolated to prevent unexpected loss of inventory via thfs flow path. 

Tllis function isolates both RHR shutdown cooling pump suction valves. 

EeedwDter RecircuJatjon I~oJation 
7.a, Reactor fressur1;::Hiqh 
The Reactor Pressure-High function is provided to isolate 'the feedwater recirculafion line. This interlock is pr,ovided only for· equipment prot,ection to preveni an intersy5tem LOCA scenario, aha credit for the interlock is not assumed in'the accide~t or transient analys,s in the UFSAR. 

The R~actor Pressare-High signals are illHiated from four transmitter's that are connected to different taps on the RPV, Four channels of Reactor Pressure-Hig·h Function are available and are required to be OPERABLE to ensure that no sing1e instrument failure can preclude the isolation function. The Fl;(nction is. onl_y required to be OPERABLE in MODES 1, 2, and 3, since these are the onJy MODES in which the reactor can be pressurized; thus, equipment protection is f'lf?t;de-d. The Allow'ab-le Valae wc1s c_ho-sen to l:Je lqw enough to prot~ct the system equtpment from overpressurization. 
This Function ·1so1ates t.he feedwater r~circu7.at,on valves. 

T~aversing Incore Probe S..Vst~m IsOJat10n 
a.a. :B,ia:c;tor Ve~s-eJ Watet Level-Low. Lf:xel 3 
Low RPV water level indicates that the capability to cool the fu..el .may be threatened. The valves whosa 1)enetrat'i ons communicate ,with the. primary corrtainrnarit are isolated to 

(continued) 
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a....a. .Reactor Vessel Water Level-Low. Lev~] i (continued.) 

limit the release of fission products. The isolation of the 
primary containment on Level 3 supports a~tions to ensure that 
offsite dose limits of 10 CFR 100 are not exceeded. The 
Reactor Vessel Water Level-Low, Level 3 Function associated 
with isolation is implicitly assumed in the FSAR analysis as 
these leQkage paths are assumed to be isolated post LOCA. 

Reactor Vessel Water Level•Low, Level 3 signals are inittated 
from level transmitters that sense the difference between the 
pressure due to a constant column of water ( r-eference leg) and 
the pressure due to. the act1:.1al water level (var-iable leg) in 
the vessel. Two cha~nels of Reactor Vessel Water Level-Low, 
Level 3 Function are avc;1ilable_ and are required to be OPERABLE 
to ensure-that no single in~trument failure can initiate an 
inadvertent isolation actuation. The iso1at1on function is 
ensured by the manual shear valve in each penetration. 

The Reactor v-essel Water Le-vel-Low, Level 3 A11owable Value was 
chosen to be the sam~ as the RPS Level 3 scram A1lowab1e Value 
(LCO 3.3.1.1), since isolation of these valves is not critical 
to orderly plant shutdown.-

This Fun.ction isolates the Group IUD) TIP valves. 

8.b. Dr'a,'elJ Pressure-Hig.h 

High drywe 11 pres,sure can indicate a break in the -RCPB inside 
the primary cont,ainme·nt. The i.sol ati on of some of the primary 
contajnment isolat.ion val\les on high drywe·n pressure supports 
actions t6 ensure. that off site do!;e- limits of -10· CFR 10.0 are 
not ex'ceeded. The Dry.wel 1 Pressure-High Function, a.s~oci ated 
with isolation of the primary co~tain~ent, is implititly 
assumed in the FSAR accident a,nalysis as these leakage paths 
are assumed t6 be isolated post LOCA. 

High drywell pre~sure signals are initiated from pressure_ 
transmitters that sepse the pressure in the drywell. Two 
channels of Drywell Pr~ssure-High per Functio~ are available 
and are required to be OPERABLE to ensure that no single 
i nsfrument fai 1 u.re can initiate an inadvertent actuation. The 
isolation function i~ ensured by the manual shear valve in each 
penetration. 

The -allowable Value was selected tp be the sam.e as the ECCS 
Dtywe1l flressvre-Hi.gh All0wable Value (LCO 3.3.5.1), since this 
may ba indicative of a LOCA i..r'l'side primary containment. 

- This Function isolates the Grou.p ! 1( O') TIP ,v a 1 v.es. 

(c_ontinued) 
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ihe AGiIONS are modified by two Notes. Note t al1ows 
penetration flow pattr(s) to. be unisolated intermittently under 
administYat1ve controls. These controls consist of stationing 
a dedicated operator at the controls of the valve; who is in 
continuous co1I1RUaication with tl:le control ro011. In th1.s way, 
ttie pen·etrat1on can be rapidly tsolated when a need for pr1inary 
contatnment iso1ation is indicated. Note 2 has been prov:ided 
to mpdify the ACTIONS related to primary containment isolation 
instrumeritation channels .. Section 1.3, Completion Times, 
specifies that or;ice a Condi ti on ttas been entered, subsequent 
diy1sions, subsyste!lls, components 1 or variables expressed in 
the Condition, discovered to be inoperable or not within 
liMits~ Wi11 not resu1t 1n separate entry into the Condit1on. 
Section 1.l also specifies that Required Actions of the 
Cond1tton cont1nue to appl.Y for each additional fail1:1re 1 with 
Completion Times based on initial entry intQ the Condition. 
However, the Required Actions for inoperable primary 
containment tsolation instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 

. separate Conditi oil entry for each inoperable primary 
contatnment. isolation instrumentation channel. 

AJ. 

Bec_ause of the diver·sity of sensors available to provide 
isolatiorJ signals and the redundancy of the isolation 
nesign, an allowable out of service time of 12 hours for 
Function• 1.~. 2.a, and 2.b and 24 hours for Functions other 
than Functions 1.d, 2.a, and 2.b nas been shown to be 
acceptable Ckefs. 6 and 7) to permit restoration of any 
1 noper-abl e channel to OPERABLE statµs. TM s out cf se.rvi ce 
time is nRlY acc~pta~le provided the assp~iijt~d Function is 
still maintaining 1solation capability (refer to ~equire~ 
Action B.1 Bases). Alternatively, a Completion Time,can be 
determined in accordance with the-Risk lnformed Completion 
Time (R1CT) Program. A Note ~as been provided to indicate 
that a RICT ts only applicable when" a loss of function has 
not occurred. lf the inoperable channe1 cannot be. res·tored to 
OPERABLE· status within the allowable out of service time, the 
channel must be place4 in.the tripped condition per Required 
Action A.1. P.1ijcing the inoper~b1e channel in trip would 
conservatively compen~ate for the ino.perab11 ity, restore 
c_apab111ty to accommodate a single failure, and a.11ow · 
operation.to con.ttnue with no further restr1ctions. 
Alternate1y, if a is not desired to place the channe,l in 
trip (e.9., as in the ease where placing the 1noperable
Ghanne1 in trip. would result 1n an 1soht1on), Condition C 
must be entered aod its Required Action taken. 

ccont1nued) 
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Requixed Action B.1 is intended to en~ure that appro~tlate 
actions are taken if -multiple, inoperable, w;itripped 
channels within the sa,me Fuhctiqn result in redundant 
i,solation capal:,il.ity being lost fo.r: the associated 
penetration flow path(s). For those MSL, Primary 
Containment, Hl?CI, RCIC, RWCU, SDC, and Feedwater 
Recirculation Isolation Functions, where actuation of both 
trip systetns is needed to isolate a penetra-tion, the 
Functions are consldexed to be maintaintng isolation 
capability wheh s~fficient channels are OPERABLE or in trip 
(o~ the associated trip system in trip), such that both trip 
systems will generate a trip signal from the given Futrct~0n 
on a valid signal. For those Prlmary Containment, fi~CI, 
RCIC, RWCU, and SDC isolation fWlctions, where aotuation of 
one trip ~ystem is needed ~o isolate a pehetration, the 
Funct.i.ons are considered to be maintaining isolation 
capability when sufficient channels are OPERABLE or .in trip, 
sucn that one trip syptem will ~ehena~e a trip sign~l from 
the given function on a v~lid signal~ rhis ensures that at 
least on~ of the PCIVs in ~he assocLateq penetration flow 
path can receive an isolation si.g'nal from the givf:n 
Fun~tion. For all Functions except 1.c, 1.e, 2.c, 3.a, 3.b, 
3 .. e, 4.a, 4.b, 4.e, 5.a, 5.b, and 6.a, this would require 
both ~rip systems to have one channel OPERABLE or ih trip. 
For Function 1. c, this would require both trip syst~ to 
have one channel., assocl~ted with. each MSL, QPERABLE or in 
trip. For Function~ l.e, 3.e apd 4.e, ea_s::h Functiop 
consists Qf channels that monitor sever~l loca,ti,ons within a 
given area (e.g., different l,.ocations within the Tu.rbine 
Building main steam tl1llllel area). The~efore, this would 
require both trip systems to have one channel per location 
OPERABLE or in trip, For Functions 2.c, 3.a, j.b, 4.a, 4.:6·, 
5.~, and 6:a, this would ~eqU'ixe one trip system to h~ve one 
channel OPERABLE or in ttip. 

The CoJllP'letion Time is intended to allow the operator time 
to eva,luate and iepai~ ans, discov~red inopercibil;lties. The 
1 bou.t Co!l!Pletion 'rime is acceptable because it minimizes 
~isk while allowing time foY restoration or txipping of, 
channe,l's. 

·( oontinuecH 
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£..d (continued) 

'Entry int~ Condition Band Required Action B.1 may be 
necessary to av-oi d an MSL i sol at ion transient resu1ti n'g 
from a temporary loss of ventilation in the main ~team 
line tunnel area, As allowed by lCO 3.0.2 (and discussed 
in the Bases of LCO 3.0.2), the plant may intentional1y 
enter this Condition to avoid an MSL isolation transient 
following the loss of ventilation flow, and then r,aise the 
setpoints for the Main Steam Tunnel Temperature~High 
Function to 250°F caustng all channels of Main Steam 
Tunnel 1emperature-Hi gh runction to be inoperable. 
Howeverj during the period that multiple Main Steam Tunnel 
Temperature-High runction channels are inoperable due to 
this intentional a<::tion, an additional compensatory 
measure is deemed necess_a,ry and shall be taken: an 
oper.ator shall observe c.ontrol room i m!fcati ons of the 
duct temperature so the main steam 14ne isolation valves 
may be promptly closed in the event of a rapid increase in 
MSL tunnel temperature indicative of a steam line break. 

Ll 

Requi:red Action C.1 di re-cts ~ntry- into the appropriate 
Condition referenced in Table 3.3.6.1-1. The ~pplicable 
Condition spec1f1ed in Table 3.3.6.1-1 is Function and MOOf 
or other specified condition dependent and may change QS the 
Required Action of a· previous Condition 1s COJJ\pleted. Each 
timE; an. inoperable channel h,as not met Qny Required Action 
of Condition A or Band the ijssoeiatad Completion Time has 
expired, Condition G will be entered for that channel abd 
provides for tr-ansfer to the appropri'ate subsequent 
Condition. 

D.1. D,2.1. and 0.2.2 

If the ·channe,l is not r-estored to OPERABLE status or pl ace'd, 
tn trip within th~ allowed Completion Time, the plant must 
be placed in a MODE o-r other specified condition in which 
the LCO does l'lOt apply. ihi s i's dolle by pl acing the pl ant 
in at least MODE 3 wit,hin l2 hl:iU,rs and in MODE 4 within 
36 bours (Required AGtions D.~.1 and 6~2.2). Alt~rnately, 
the .associated MSLs may be isolated (Required Action- D. U, 

Ccontinueg) 
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D.l, P,2,1, and D,2,2 - (continued) 

and., if allowed (f.e., plant safety analysis allows 
operation with an MSl isolated), operation with that MSL 

.isolated may continue. Isolating the affected MSL _ 
accomplishes the safety function of the inoperable. channel. 
The Coapleti.on Times are reason~le, based on operating 
experience, to reach the required plant conditions from full 
pow&r .conditions in an orderly manner and witho1.1t 
challenging plant systel)S. 

Ll 

If the channel is not restored to OPERAB_LE status or placed 
in trip within the allowed Completion Time, the plant must 
be placed in a MODE or other specified condition in which 

-the LCO does not apply. This is done by placing the plant 
in at least MODE 2 within 6 hours. 

The allowed Completion Time of 6 hours is reaso~able, based 
on operating experience, to reach HOOE 2 from full power 
conditi-ons in an orderly manner and withaut challenging 
plant systems. 

Ll 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, plant operations 
may con~inue if the affected penetration flow path(s) is 
isolated~ Isolating the affected penetration flow path(S) 
a~complish~s the safety function of the inoperable channels. 
Alternately, i,f it is not. desired to isolate the affected 

-penetration fl ow path ( s) ( e, g. , as in the tase wh&re 
isolating the penetration flow path(s) could result 1n. a _ 
reactor scram), Condition G JQUst be entered and its Required 
Actions taken. The 1 hour C01J1Pletion Time is acceptable 
because it A1inimizes risk while allowing sufficient time for 
plant operations personnel to isolate the affected 
penetration fl,;,w path(s). 

Ccontinuedl 
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If the channel is not restored to OPERABLE status or placed 
in trip within the allQW&d Completion Time, or t_he Required 
~tion of Condition F is not met and the associated 
Completion Tisae has expired, the plant must be placed in a 
MODE or other specified condition in which the LCO does not 
apply .. This is done.by placing the plant in at least MOOE 3 
within 12 hours and in MOOE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly tnanner and without 
challeng;ng plant systems. 

tj, I and H.2 

If the channel is not restored to OPERABLE status or placed 
in tri,p within the allowed Completion Time, the associated· 
SLC subsystem(s) is declared inoperable or the RWCU_System 
is isolated. Since this Function is required to ensure that 
the SLC System performs. its intended function, sufficient 
remedial measures are: provided by declaring the assotiated· 
SLC subsystems i noperab 1 e or i sol at i ng the RWCU System .• 

The l hour Completion Time is acceptable because it 
mini,11izes risk while allowing sufficient time for pers.onnel 
to isolate the RWCU System. 

J.1 and 1.2 
' . 

If the chann,el ts not restored to OPERABLE status or pl aced 
in trip within the allowed Completion Ti~, t:he associated 
penetration flow path should be closed. However, if the 
shutdown cooling function is needed to prQvide cote cooling, 
these Required Actions allow the penetration flow path to 
remain unisolated provided action 1s itmDediately_ initiated. 
to restore· the channel to OPERABLE status or to isolate the 
RHR Shutdown Cooling System (i.e., provide alternate decay 
heat removal capabilities so the penetration flow path can 
be isolated). Actions must continue until the channel is 
restored to OPERABLE status or the·RHR Shutdown Cooling 
System is i so 1 ated .-

· (continued) 
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Primary Containment Isola"tion Instrumentation 
B j,3.6.1 

As noted at the beginning of the SRs, the SRs for each 
Primary Containment Iso1ation instrumentation Function are 
found in the SRs co1 umn of. Table 3. 3. 6.1" 1. 

The Surv~illances are modified by a Note to indicate that 
when a channel is placed in an 1nuperable status solely for 
performance of required Surveillance~. entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Function maintain~ trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the chann~l must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysiS (Refs. 6 and 7) assumption of the 
average time required to p~rform channel surveillance. That 
analysis demonstrated that the 6 hour testing allowance does· 
not significantly reduce the probability that the PCIVs will 
i'Solat-e the penetration flow path(s) when necessary, 

SR 3 , 3 • 6 , l. 1 

Performance of the CHANNEL CHECK ensu~es that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK ts nqrmally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It i$ 
based on the assumption that instrument channels monitoring 
the· sa_me parameter should read approximate-ly the same Vglue. 
Significant deviations between the instrument channels could 
be an inai-cation of excessive iTistrument drift in one of the 
channe,l s or of something ev,en mQre s.erious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate prpperly 
between each CHANNEL CALIBRATION .. 

AgreeJ!le'nt criteria are dete.rmined b.y the plant staff based 
on a combination of the channel instrument uncertainties, 
includi,ng indication and readiiMlity. If a channei is 
outside the-criteria, it may be an indication that the 
instrument has drifted outside 1ts T1mit. 

The Surveillance FrequenGY i~ ~ontrolled und~r the 
Surveillance frequency Central Program. The CHANNE( CHECK 
supplements 1 ess formal, but more frequent., checks of 
channels during normal operational use of the displays 
as~ociated with the channe}s required by the LCO. 

(,conttnued) 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the ent1re channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent w1th the assumptions of the current plant 
specific setpoint methodology. For Function l.e, 1.f, 3.e, 
and 4.e channels, verification that tr1p settings are less 
than or equal to the specified Allowable Value during the 
CHANNEL FUNCTIONAL TEST is not requ1red since the installed 
indication instrumentation does not provide accurate 
1nd1cat1on of the trip setting. This is considered 
acceptable since the magnitude of drift assumed in the 
setpoint calculation is based on a 24 month calibration 
interval. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.6.1.3. SR 3.3.6.1.4. and SR 3.3.6.1.5 
(SR 3.3.6,1.6 Deleted) 

A CHANNEL CALIBRATION 1s a complete checK of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between 
successive calibrations, consistent with the assumptions of 
the current setpoint methodology. 

Specific to Main Steam Line Pressure-Low (Technical 
Specification Table 3.3.6.1-1. Funct1on l.b) and the Main 
Steam Line Flow-High (Technical Specification Table 3.3.6.1-
1, Function l.c), there is a plant specific program which 
verifies that this instrument channel functions as required 
by verifying the as-left and as-found settings are 
consistent with those established by the setpoint 
methodology. 

<continued} 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

SR 3.3.6.1.3. SR 3.3.6.1.4, SR 3,3,6.1,5. and 
SR 3.3.6.1.6 (cont1nued) 

The Surveillance Frequency is controlled und€r the 
Surveillance Frequency Control Program. 

SR 3.3.6.1.7 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY 
of the required isolation logic for a specific channel. The 
system functional testing performed on PCIVs in LCO 3.6.1.3 
overlaps this Surveillance to provide complete testing of the 
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequehcy Control Program. 

1. UFSAR. Section 7.3. 

2. NRC Safety Evaluation Report for Amendm~nt Numbers 156 
and 158 to Facility Dperating License Numbers DPR-44 
and DPR-56, Peach Bottom Atomic Power Station, Unit 
Nos. 2 and 3, September 7, 1990. 

3. UFSAR, Chapter 14. 

4. NED0-31466, "Technical Specification Screening 
Criteria Application and Risk Assessment," 
November 1987. 

5. UFSAR, Section 4.9.3. 
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6. NEDC-31677P-A, "Technical Specification Improvement 
Analysis for BWR Isolation Actuation Instrumentation,n 
July 1_990. 

7. NEDC-30851P-A Supplement 2, "Techn1ca1 Specifications 
Improvement Analysis for BWR Isolation Inst~umentation 
Comrnon to RPS and ECCS Instrumentation," March 1989. 

8. NEDC-33873P, "Safety Analysis Report for Peach Bottom 
Atomic Power station, Units 2 and 3, Thermal Power 
Optimization," Revision O. 
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B 3.3 INSTRUMENTATION 

B 3.3.6.2 Secondary Containment Isolation Instrumentation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The secondary containment isolation instrwnentation 
automatically initiates closure of app~opriate secondary 
containment isolation valves (SCIVs) and starts the Standby 
Gas Treatment {SGT) System. The function of these systeins, 
in combination with other accident mitigation systems, ts, to 
l 1m1t fission product release during and following 
postulated Desi~n Basis Accidents {DBAs) {Ref. 1). 
Secondary containment isolation and establishment of vacuUB1 
with the SGT System withtn the required time limits ensures 
that fission products that leak from primary contatnment 
following a OBA, or are released outside primary 
containment, or are released during certain operations when 
primary containment is not required to be OPERABLE are 
maintained within applicable limits. 

The isolation, instrumentation includes·the sensors, relays, 
ahd switches that are necessary to cause initiation of 
secondary containment isolation. Most channels include 
electronic equipment (e.g., trip units) that compares 
measured input signals with pre·-established setpoints. When 
the setpoi nt is exceeded, the channel output re 1 ay actuates., i 
which then outputs a secondary containment iso1atiQn signal I 
to the isolation logic. Functional diversity is provided by 

1

, 

monitoring a wide range of independent parameters. The-
input parameters to the isolation logic are (1) reactor 1 

vessel water level, (2) drywell pressure, (3) reactor I 
building vent11ation exhaust high radiation, and . -1 

(4) refueling floor ventil~ti.on exhaust high- r~dtation. I 
Redundant sensor input signals from each par.ameter are 
provided for initiation of isolation. 

The outputs of the channels are arranged in a one-out-oJ--two 
taken twice logic~ Automatic isolati.on valves (dampers} 
isolate and SGT subsystems start when both trip systems are 
in trip. Operation of both trip systems is required to 
isolate the secondary containment and provide for the 
necessary filtration of fission products. 

(cQntinued) 
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Sacondary Containment Isolation Inst\"umentation 
B 3.3.6.2 

The isolation signals generated by the secondary containment 
isolation instrumentation are implicitly assumed in the
safety analyses- of References 1 and 2 to inittate closure 
of valves and start the SGT System to limit off$ite dpses. 

Refer to LCO l.6.4.2, "Secondary Containment Isolation 
Valves (SCIVs)," and LCO 3.6_.4.3, dStandby Gas Treatment 
(SGT) System," Applicable Safety Analyses Bases for more 
detail of the safety analyses. 

The se.condary containment i sol at 1 on 1 n ~t rumentat ion 
satisfies Criterion 3 of the NRC PQlicy Statement. Certain 
instrumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the secondary containment isolation 
instrumentation is dependent on the OPERABILITY of the 
individual instrumentation channel Functions. Each Function 
B)Ust have the required number of OPERABLE channels with 
their setpoints set within the specified Allowable Values, 
as shown in Table 3.3.6.2.-1. . The actual setpoint is 
calibrated consistent with applicable setpoint methodology 
assumptions. A channel is inoperable if its actual trip 
setting is not withtn its required Allowable Value. 

Allowable V~lues are specified for each Fun~tion specified 
in the Table. Trip se-tpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoin~s do not exceed the Allowable Value between 
CHANNEL CALIBRATIONS. Operation with a trip setting les.s 
cons_ervative than the trip setp-0intt but within its · 
Allowable Valu.e, is acceptable. 

Trip setpoints are. those predeterrni ned values of output. at 
which an action should take plac~. The setpoints are 
compared to. th~ actual process param.eter (e.g., reactor 
vessel water level), and when the measured output value of 
tbe process parameter exceeds the setpo1nt, the associated 
device (e.g., trip unit) changes state. The analytic or 
design limits are derived frQm the limiting value·s of ·the 
,process parameters obtained from the safety analysis or 
other approprjate documents. The .Allowable Values are 
derived_ from the analytic or design_ limits, •corrected for 
calibration, process, and instrument etrors. The·trip 
setpoints are then determined from analytical or design 
limits, -corrected for calibration, process, and instrument 

(continued} 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

errors, as well as. instrument drfft. In selected cases~ 
the. Allowable Values and trip setpoints are determined by 
engineering judgement or htstorically accepted practice 
relative to the intended function of the channel. The 
trip s&tpoints determined in this manner provide-adequate 
protection by assuring instrument and process uncertainties 
expected for the· environments during the.operating time of 
the associated channels are accounted for. 

In general, the individual Functions are required to be 
OPERABLE in the MODES or other speEified conditions when 
SCIVs and the SGT System are required. 

The specific Applicable Safety Analyses, LCOt and 
Applicability discussions are listed below on a Function by 
Function basis. 

I. Reactor Vessel Water Level - Low {Level 3) 

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the fuel may be threatened. Should 
RPV water level decrease too far, fuel damage could result • 
An isolation of the secondary containment and actuation of 
the SGT System are initiated in o:rder to minimize t~e 
potential of an offsite dose release. The Reactor Vessel 
Water Level - Low (Level 3) function is one of the Functions 
assumed to be OPERABLE and capable of providing isolation 
and initiation signals. The isolation and initiation 
systems on Reactor Vessel Water Level - Low {Level 3) support 
actions_ to ensure that any offsite releases are within the 
limits calculated in the safety analysis. 

Rea.ctor V'essel Water leve-1 - Low (Level 3) signals are 
initiated from level transmitters that sense the differenee 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variab1e leg) in the vessel. Four channels of 
Reactor Vessel Water Level -Low (Level 3) Function are 
avai1able and are requi~ed to be OPERABLE in MODES 1, 2, and 
3 to ensure that no single instrument failure can preclu~e 
the fsOlation function. 

(continued} 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

1. Reactor Vessel Water Level-Low (Level 3) (continued) 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Level 3 scram Allowable Value (LCO 3.3.1.1), since isolation of these 
valves and SGT System start are not critical to orderly 
plant shutdown. 

The Reactor Vessel Water Level-Low (Level 3) Function is required to be OPERABLE in MODES 1, 2, and 3 where 
considerable energy exists in the Reactor Coolant System 
(RCS); thus, tnere is a probability of pipe breaks resulting in significant releases of radioactive steam and gas. In MODES 4 and 5, the prob~bility and consequences of these 
events are low due to the RCS pressure and temperature 
limitations of these MODES; thus, this Function is not 
required. 

2. Drvwell Pressure-High 

High drywell pressure can indicate a break in the reactor coolant pressure boundary (RCPB). An isolation of the 
secondary containment and actuation of the SGT System are initiated in order to minimize the potential of an offsite dose release. The isolation on high drywell pressure 
supports actions to ensure that any offsita releases are within the limits calculated in the safety analysis. The 
Drywell Pressure-High Function associated with isolation is not assumeo in any UFSAR accident or transient analyses but will provide an isolation and initiation signal. It is 
retained for the overall redundancy and diversity of the 
secondary containment isolation instrumentation as required by the NRC approved licensing basis. 
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High drywell pressure signals"are jnitiated from pre.ssu~e 
transmitters that sense the pressure in the drywell. Four 
channels -0f Drywell Pressure -High Functions are avail able 
and are require~ to be OPERABLE to ensure that no single 
instrument fa i 1 ure can prec 1 ude performance of the 1so 1 at ion 
function. 

The Allowable Value was chosen to be the same as the ECCS 
Drywel l Pressure-High function Allowable Value 
(LCO 3.3~5.l} since this is indicative of a loss of coolant 
accident (LOCA). 

The Drywall Pressure-High Function is required to be 
OPERABLE in MODES 1, 2, and 3 where considerable energy 
exists in the RCS; thus, there is a probability of pipe 
breaks result.ing in signi,fic~nt releases of radioactive 
steam and gas. This Function is not required in HODES 4 
and 5 because th& prebability and consequences of thes~ 
events are low due to the RCS pressure and temperature 
1 imitations of these MODE'S. 

3,. 4. Reactor QuiJdinq Ventilation anq Befuel1ng Floor 
Ventilation Exhaust Radii!;ti'on-Hiqh 

Hi.gh secondary containment e)!:haust radiation is an 
1-ndication of possible gross failure of the fuel cladding. 
The re le ease may have originated from the -primary containment 
due to a break 1n the RCPB or during refueling due to· a fuel, 
handling accident. Whe"n Ventilation Exhaust Radiation-High 
is detected, secondary containment is_olat.iQn and actuation 
of the SGT System are initiated to limit the release of 
fission products as assumed in the UFSAR safety analyses• 
(Ref. 4). 

The- Ventilation Exhaust Radiation-High sign·a1s are 
initiated from rad.iatiQl'.l detectors tl)at are located on the 
ventilation exhaust piping cottJing from the reactor building 
and the refueling floor zones, respectively. The signal 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 

<continued) 
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Secondary Containment Isolation Ir:istrumentation 
B 3.3.6.2 

3. 4. Reactor Bujlcting YeJJtilation and,RetveJinq fJoor 
Ventilation ~xhaust Radiation-High CcontiAued) 

channels of Reactor Building Ventilation Exhaust 
,Ra-cliation-High Function arld four channels of Refueling 
Floor Ventilation Exhaust Radiation-High Funct'fon are 
available and ar-e required to be OPERABlt to ensure that no 
single instrument failur~ can preclude th~ isolation 
function. 

The Allowable Values ar~ chosen to promptly detect gross 
fa11ure of the fuel cladding. 

The Reactor Building Ventilatidn and Refueling Floor 
Ventilakion Exhaust Radiation-High Functions are required 
to be OP~RABlE in MODES l, 2, and 3 where considerable 
energy exists; thus, there is a probability 'Of pipe breaks 
resulting in signific;:ant releases of radioactive steam and 
gas. In MODES 4 and 5, the probability ~nd consequences of 
these events are 1ow due to the RCS pressure and temI}erature 
limitations of these MODES; thus, these Functions are not 
required. In addition, t~e Functions are also required to 
be OPERABLE during movement of ~tCENTLY IRRADIATED FUEL 
ass~mblies in the secondary containment, because the 
capability of detecting radiatiQn releases due to fuel 
failure$ (due·to fuel uncovery or dropped fuel assfmblies) 
must be pravided to ensure iJ1.at offs1te dose 1 imits are not 
eX'Ceeded. 

A Note has been provided to modify the ACTIONS related to 
secondary containment isolation instrumentation channels. 
Section 1.3, completion Times, specifies that once a 
Condition h'as been entered, ·subsequent d.~\lisions 1 subsystems, components, Dr variables ~xpressed in the 
~onditJon, discovered to be inoperable or not wjth1n limits, 
will not resuJt in separate entry into tfle CondHion. 
Section 1.3 al~o specifies that Required Actions of the 
Condition continue to apply for eijch additiona~ fail~re, 
with Completi.on Times basect·on in'itia1 entry 1nto the 
CondHion. However, the Req·uired Actiors for inoperable 
second_ary containment 'isolation instrumentation channels 
pro vi de appr,opr•i ate compensatory measures for separate 
inoperable channels. As s,uch, a Note has been provided that 
allo°l'.'s separate CondHion entry for each inoperable 
seconctarY containment isolation instrumentation ch-annel. 

(continued) 
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Because of the diversity of sensors available to provide 
isolation signals and the redundancy of the isolation 
design, an allowable out of service time of 12 hours for 
Functions 1 e.nd 2, and 24 hours for Functions other than 
functions 1 and 2, has been shown to be acceptable (R~fs. 5 
and 6) to :Permit restoration of any inoperable channel to 
OPERABLE status. This out of service time is only 
~cceptable provided the associated Function is still 
maintaining isolation capability {refer to Required 
Action 8.1 Bases). If the inop~rable channel cannot be 
restored to OPERABLE status within the allowable out- of 
service time, tbe channel must be placed in the tripped 
condition per Required Action A. 1. P1acing the fooperable 
channel in trip would conservatively compensate for the 
inoperability, restore capability to accoll11l0date a single 
failure, and allow operation to continue. Alternately, if 
it 1S no:t desired to place, the channel in trip {e.g., as 1n 
the cijse where pl~ctng the inopera_ble channel in trip wou-ld 
result in an isolation), Condition C ~ust be eAtered and its· 
Required Actions taken. 

Required Action 8.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped -
'channels within the same Function result fn a ~omplete lqs~ 
of iso1 at ion capability for the associated_ per:ietratipn fl ow-
path{s) or a complete· loss of automatic initiation -
capability for the SGT System. A- Function is considered.to 
be mainta-1ning secondary-containment isolation capability 
when sufficient channels are· OPERABLE or in trip, such that 
both trip systems will generate a- trjp .signal from the given 
Function on a valid si,gnal. This ensures th.a.t at least one 
of the two SCIVs in the assoGiated penetration flow path and 
at least one SGT subsystern can be initiated on an 'isolation· 
s 1 gn~ l from the g1 ven Function. For Func;t ions 1, i, 3, 
and 4, this would require both tri'p systems to have one 
channel OPERABLE or in trip. 

(continued) 
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secondary Containment Isolation Instrumentation 
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U (continued) 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered 1noperabilities~ The 
l hour 40B1p]etion Time is acceptable because it minimi.zes 
risk while allowing time for restoration or tripping of 
channels. 

c .. 1.1, C.1.2., C.2.1. and C,2.2 

If any Required Action and associated Completion Time of 
Condition A or Bare not met, the ability to isolate the 
secondary containment and start the SGT System cannot be 
ensur~. Therefore, further actions must be performed to 
ensur-e the ability to maintain the secondary containment 
function. Isolating the associated secondary conta·inment 
penetration flow path{s) and starting the associated SGT 
subsystem {Required Actions C~l.1 and C.2.1) performs the 
intended function of the instrumentation and allows 
operation to continue. - · 

Alternately, declaring the associated SClVs or SGT. 
subsystem(s) inoperable {Required Actions C.1.2 and C.2.2) 
is also ~cceptable-sinc~ the Required Actions of the 
respective LC0s {LC0 3.6~4.2-and LCO 3.6.4.3) provide 
appropriate actions fQr the inoperable components. 

one hour is $Ufficient for plant ·operations personnel to 
establish required plant conditions or to declare the 
associated components· inoperable without unnec~ssarily 
chal)enging plant systems. 

As noted at the beginning of the SRs~ the SRs for each 
Sec-0ndary Containment Isolation instrumentation Function are 
located 1n the SRs column of· Table 3 .3,.6.2-1. 

<continued} 
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The Surve1llances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
perfotmance of required Surveillances, entry into associated 
Conditions and Required Actions ruay be delayed for up to 
6 hours provided the associated runction maintains secondary 
containment isolation capability. Upon completion of the 
Surve111ance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE -status or th_e 
applicable Condition entered and Required Actions taken. 
This Note is based on thi; reliability analysis (Refs. 5 
and 6) assum~tion that of the average time required to 
perform channel surveillance. That analysis demonstrated 
the 6 hour testing allowance does not significantly reduce 
the probabi1ity that the scrvs will isolate the associated 
penetration flow paths and that the SGT System wtll initiate 
when nece_ssary. 

SR 3.3,6.2.1 

Performance 9f the CHANNEL CHECK ensur€s that a gross 
failure of ·1r1st-rumentation has not occurred. A CHANNEL 
CHECK ts normally a comparison of the parameter indic:ated on 
one channel to a similar parameter on other chann~ls. It is 
based on the assumptjon that instrument channels monitoring 
the same pprameter should read approximately the same value. 
Significant deviations between the in~trument channels 

could be an i ndi ca"t1 on M excess·iNe instrument drift in one 
.Qf the ch.anne)s or something even more seriou·s. A CHANNEL. 

CHl:CK wi 11 detect gross channel· fi;li lure; thus, -it is key to 
veri fy1 ng the instrumentation con ti nue-s to qperate properly 
between each CHANNEL CALIBRATION. . 

.Agreeme,nt criteria are deternii ned by the pl ant staff bas,ed 
on a combination of ,the channel instrument uncer·tai'r1tie.s, 
including indication and readability. If a chan~el is 
outside the criteriQ, it may te an indicatien that the 
instrument "i-:ias drifted outsjde Hs limit, 

T~e Surveillance trequency is contrblled under the 
Surveil 1 ance Frequency Contra l Program. The CHANNEL CHECK 
supplements less fo.rmal, but mor-e frequent, checks qf 
channel status dur1n.~ normal operati-ol'lal use of the -di spl a:ys 
associated with channels required by the LCO. · 

<continued) 
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SR 3.3.6.2.2 

Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent With the assumptions of the current plant 
specific setpo1nt methodology. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.3,6.2.3 and SR 3.3.6,2,4T 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.6,2,5 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required isolation logic for a specific 
channel. The system functional testing performed on SCI Vs 
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4.3, 
respectively, overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

1. UFSAR, Section 14.6. 

2. UFSAR, Chapter 14. 

3. UFSAR, Section 14.6.5. 

4, UFSAR, Sections 14.6.3 and 14.6.4. 

5. NEDC-3167ZP-A3 9 Technical Specification Improvemeht 
Analysis- for BWR Isolation Actuation Instru:mentation,w 
July 1990. 

6. NEDC-30851P-A Supplement 2, nrechnical Specifications 
Improvement Analysis for BWR Isolation Instrumentation 
Common to RPS and ECCS Instrumentation,n March 1989 .. 
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MCREV System Instrumentation 
8 3.3.7.1 

8 3.3 INSTRUMENTATION 

B 3 .3.1.1 Hafn· Control Room Emergency Ventilation (MCREV) syste111 
Instrumentation-

BASES 

BACKGROUND 

APPLICABLE 
'SAFETY ANALYSES, 
LCO,. and 
APPLICABILITY 

PBAPS UNJT 2 

The MCREV System is designed to provide a radiologically 
controll eel environment to ensure the habitabtl ity of the 
control room for the safety of control room opetator.s under 
all plant conditions. Two independent MCREV sUbsystems are 

· each capable of fulfilling the stated safety function. The 
instrqmentatfoo and controls for the MCREV System 
automa,tically initiate action to presst.trize the main control 
room {MCR) to minimize the consequences of radioactive 
material in the control room environment. 

In the event of a Contral Room Air Intake Radi,ation-High 
signal 1 the MCREV System is automatically st!lrted in the 
pressuriz~tion mode. The outside air from the normal 
ventilation intake is then passed through one or the 
char-coal filter s_ubsy,stems. Suffici'ent outside air is drawn 
in through the nomal ventilation intake to maintain the MCR 
slightly pressurized with respect to the turbine building. 

The MCREV System -instrumentation has two trip systems with 
two Control Room Air Intake Radiation-Hi,gh channels in each 
trip system •. The outputs of the Control.Room Air Intake 
Radi at.ion -High channels are arranged. in two tri'P systems,. 
which use a one-out-of-two logic. The tripping of both trip 
systems wjll initiate both MCREV subsystems. The channels 
include electronic equipment (e.g., trip units) that 
cqmp·ares. measured input signals with pre-established · 
setpoints. When the setpoint is exceeded, the channel 
output re 1 ay actuates t which then outputs a MC~EV. System 
1nittation signal to the ir'litiatiQn logic. 

. . ' 

The abi 11 ty of the MCREV Syst·em to maintain the· habi tabi.1 i ty 
of .th~ MCR is explicitly assumed for certain accident~ as 
discussed in the UFSAR safety analyses (Refs. 1, 2i and 3). 
MCREV System operation ensures that the radiation.exposure 
of control room personnel, through the duration of any one 
or the postulated ac_cidents, does not exceed .acceptable 
limits. 

{cgntinue<I) 
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MCREV System Instrumentation 
B 3.3.7.1 

MCREV System instrumentation satisfies Criterion 3 of the 
NRC Policy Statement. 

The OPERABILITY of the MCREV System instrumentation is 
dependent upon the OPERABILITY of the Control Room Air 
Intake Radiation-High instrumentation channel Function. 
The Function must have a required number of OPERABLE 
channels, with their setpoints within the specified 
Allowable Values, where appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values are specified for the MCREV System Control 
Room Air Intake Radiation-High Function. Trip setpoints 
are specified in the setpoint calculations. The trip 
setpoints are selected to ensure that the setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., control room air intake radiation), 
and when the measured output value of the process parameter 
exceeds the setpoint, the associated device changes state. 
The analytic limits are derived from the limiting values of 
the process parameters obtained from the safety analysis. 
The Allowable Values are derived from the analytic limits, 
corrected for calibration, process, and instrument errors. 
The trip setpoints are detennined from analytical or design 
limits, corrected for calibration, process, and instrument 
errors, as well as, instrument drift. The trip setpoints 
derived in this manner provide adequate protection by 
ensuring instrument and process uncertainties expected for 
the environments during the operating time of the associated 
channels are accounted for. 

The control room air intake radiation monitors measure 
radiation levels in the fresh air supply plenum. A high 
radiation level may pose a threat to MCR personnel; thus, 
automatically initiating the MCREV System. 

<continued) 
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MCREV System Instrumentation 
B 3.3.7.1 

The Co11tro1 Room A1 r Intake Radiation-High Function 
consists of four independent monitors. Two channels of 
Control Room Air Intake Radiation-High per trip system are 
available and are required to be OP(RABLE to ensure that no 
single instrument failure can prec1ude MCREV System 
init1ation. The A11owable Vulua was s?lected to ensure 
protection Gf tbe control reom personnel . 

The Control Room Air Intake R.adiation-H1gh Function -1s 
required to be OPERA'Bl£ i'n MODES 1, 2, and 3 and during CORE 
ALTERATIONS, and movem~nt ofl irradiated fue1 assemt>l i es ,n 
the secondary contah1rnent 1 to ensure that control room 
personne1 are protected during a LOCA, or fuel handling 
event, D~ring MODES 4 and 5, when these specified conditions 
are not in progress (e.g., CORE ALHRATIONS), the proba_bility 
of a ~OCA or fuel damage is low: thus, the function fs not 
required. 

A Note has been provided to modify the A(TlONS related to 
~{REV System 1 nstrumentat ion c.hannel s, Sect, 0n 1. 3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent div1sions, subsystems, components, o~ 
variables expressed in the Condition, discovered to be 
inoperable or nbt within- 1imits, will not result in separate 
entry iirto the CondHian. Section 1.3 also ·sp&cifies that 
Required Actions of the Condition continue to apply for each 
additional failure, w1th Completion Times based Qn initial 
entry into the Condjt10~. However, the Required Actions for 
1noperable .MCRfrV System instrumentation channels provide . 
. apgropr1ate compensatory measures for separate inoperab1e, 
chann~ls. As such, 9 Note has been provided that a1lows 
separata Condition entry for eath inoperabl~ MCREV System 
1nstrumentatidrt channel. 

, A.1 and .A.2 

Because of the redundancy cf sensors avaiiable to provide 
initiation si gna1 s and th.e redundancy of the .MCREV Syst~rn 
destgn, an· anowqb1a 0u,t of service t1me 0-f 6 hours has. been 
showh tc be acceptabl~ {Ref. 4), to permit restoration of 
any i.nopera-bl e channel to OPERABLE st~tus. However,- this 
out Of ser-vi<:e t'f1rre is on1y aeceptable provi.ded the Control 
Room Air Intake Radiat;ion~High Function is still 
ma1ntainin~ MCREV Sy,stem initiation capability, The 
Function is considered to be ma1n'ta~nin,g MCRE\I System 

{ continued) 
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A.1 and A,~ (continued) 

MCREV System Instrumentation 
B 3.3.7.1 

initiation capability when sufficient channels are OPERABLE 
or in trip such that the two trip systems wi11 generate an 
1n1tiation signal from the given Function on. a valid signal. 
for the Control Room Air Intake Radiation -High Function, 
this would require the two trip systems to have one channel 
per trip system OPERABLE or in trip. In this situation 
(loss of MCREV System initiation capability), the 6 hour 
allowance of Required Action A.2 is not appropriate. If the 
function is not maintaining MCREV System initiation 
capability, the HCREV System m~st be declared inoperable 
within 1 hour of discovery of the loss of MCREV System 
initiation capability in both trip systems. 

The· 1 hour Completion Time (A. l} is acceptable because it 
minimizes risk while allowing time for restoring or tripping 
of channels. 

If the inoperable channe1 cannot be restored- to OPERABLE 
status wfthin the allowable out of service time, the channel 
must be placed in the tripped condition per Required 
Action A.2. Placing the inoperable channel in trip would 
conservatively c0111Pensate for the inoperability, restore . 
capability to accomnodate a single• failure, and allow 
operation to continue. Al tern ate l y, if it is not de·s i re<l to 
p 1 ace. the ch.anne 1 in trip ( e :g. , as in the case where 
placing the inoperable channel io trip would result in an 
initiation), Condition B must be entered and its Re·quired 
Action taken. · 

B,l and Q,2 
With any Required Action and ·associated Compl~tion T1m& not 
met, the associate<I t4CREV subsystem(~} must be placed in 
operation per Required Action B.1 to ensure that co_ntrol 
room personne1 will be protected in the event pf a Design 
Basis Accident. The method used to place the MCREV 
subsjstem(s} in operation must provide for automatfcal ly 
re-initiating the subsystem(s) UJ)on restoratiQn. of pO\iler 
fo 11 owing a loss of power to the MC REV sub.system( s )-. 
Altel"nately, if it is not des·ired to start the subsystem(s}, 
th~ MCREV subsystem(s) associated with inoperable, untripped 

(cootin_uedl 
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B~l and B.2 (continued) 

MCREV Syste~ Instrumentation 
B 3.3.7.1 

channels must be dec1ared inoperable wtthin 1 hour. Sine~ 
each trtp system can affect both MCR(V subsystems, RBquired 
Actions B.1 and B.2 can be performed independently on eacn 
MC REV subsystem. That is 1 one MCREV ·sub·system can be p1 aced 
in operation (Required Action 8.1) while the other MCREV 
subsystem can be dec.lared inoperable (Required Action 8.2). 

The 1 hour Completion Time is intended to allow the operator 
time to place the MCREV subsystem(s) in operation. The 
1 hour Co~pletion Time is acceptable because it minimizes 
risk while allowjng time for p1acing the associated MCR~V 
subsystem{s) in operation, or for entering the applicable 
Conditions arid Requ,ired Acti.ons for the inoperable MCREV 
subsystem(s). 

The Surveillances are modified by a Note to irxt'icate that
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Requ1red Actions may be delayed for up to 
6 hours, provided the assoGiated Function maintains MCREV 
System initiation capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowanc;e, the_, 
channel must be returneci to OPERABLE status {)r the 
applicable Conditior, entered and Required Actions taken, 
This Note is based on the reliubility analysis (Ref. 4) 
assumption of the average time required to perform channe1 
surveillance. that analysis demonstrated that the 6 hour 
testing allGwance does not•significa~tly redu~e the 
probability t~at the MtREV Syste~ will initiate when 
necessary. 

SR 3r3,7,1.l 

Performance of the CHANNEL CHECK ensures that a gross 
failure Gf instrumentation has not occurred. A 'CHANNEL 
CHECR is normally a comparison of the parameter ind1cated on 
one channel to a s1mllar parameter on other channels: It is 
based on the assumption that tnstrument chann~ls monitoring 
the same paramete,r should read <1pproximately th.e same valcie. 
Si gni fi cant dev'1 au ons between the instrument channels 

could be an indication of, excessive instrument drift in or:ie 
of the channels or something even more serio~s. A CHANNEL 
CHECK will detect 
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SR 3.3.7.1,1 Ccohtinued) 

MCREV System Inst~umentation 
8 3.3.7.1 

gross channel fa1lure: thu~. i~ is key to verifyihg the 
instrumentation continues t6 operate properly tretween each 
CHANNEL tALIBRATION. 

Agreement criteria are determined by the plant staff, based 
on a comb'inati0,n of the channel instrumelilt uncertainties, 
including indication and readability. If a channel is 
outside the Criteria, it may be an indication that tht 
f nstrument has drifted outsi d-e its l 1mit. 

The Surveillance fre~uency is controlled under the 
Surveillance Frequency Control Pragram. The CHANNEL CHECK 
suppleme~ts less formal, but rnQre frequent, checks of 
channel status during normal operational use of the displays 
associ ate{i with ct,annel s re.qui red •PY the LCO. 

SR J.3.7.1.2 

A CHANNEL FU~CTIQNAL TEST is performed on ea'ch required 
c.hannel to ensure that the entire channel will perform the 
intended function. Any-setpoint adjustment shall be 
consistent ~ith the assumptions of the current plant 
specific setpoint methodology. 

, Tfte Surveillance Frequency is controlled under the 
Surveillance ~requency Control Program. 

SR 3.3.7.1.3 

A CHANNl:L CALIBRATION is· a complete check of the i nstrumerit 
1oop and the sensor. This test verifies the channel 
resp9nd~ to the measur~d parameter ~i~hin lhe necessary 
range and accuracy, CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibr:-atioris, consistent with the ass\.lmptions of the pl.ant 
speci{ic Setpo1nt methodology. · 

The Surveillance Frequency 1s controlled under the 
Su.rvetl lance Frequency Control Program. 

c cor:,ti nu:ed 2 
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SR 3.3.7,1.4 

MCREV System Instrumentation 
B 3.3.7.1 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.7.4, "Main Control Room Emergency Ventilation (MCREV) 
System," overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 10.13. 

2. UFSAR, Section 12.3.4. 

3. UFSAR, Section 14.9.1.5. 

4. GENE-77O-O6-1, "Bases for Changes to Surveillance Test 
Intervals and Allowed Out-of-Service Times for 
Selected Instrumentation Technical Specifications," 
February 1991. 
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LOP Instrumentation 
B 3.3.8.1 

B 3.3 INSTRUMENTATION 

B 3.3.8.1 loss of P~r (.LOP) Instrumentation 

BASES 

BACKGROUND 

li'BAPS UNJT 2 

Successful operation of the required safety functions of the 
Emergency Core Cooling Systems (ECCS) is dependent upon the 
availability of adequate power for energizing various 
coinponents such as pump motors, motor operated valves, and 
the associated control components. The LOP instrumentation 
monitors the 4 kY emergency buses voltage. Offsite power is 
the preferred source of power for the 4 .kV emergency buses. 
If the LOP instrumentation detects that voltage levels are 
too low, the buses are disconnected from the offsite· power 
sources and connected to the onsite diesel generator (DG) 
power sources. 

Each Unit 2 4 kV emergency bus has its own independent LOP 
instrtlllentation and assoaiated trip logic. The voltage for 
each bus is monitored at five levels, which can be 
considered as two different undervoltage Functions: one 
level of loss of voltage and' four levels of degraded 
voltage. The Functions cause various bu-s transfers and 
disconnects._ The degraded voltage Function is monitored by 
four undervoltage relays per source and the loss of voltage 
Function is 1110nitored by one undervoltage relay for each 
emergency bus~· The degraded vo 1 tage outputs and the 1 o~s :Bf 
voltage outputs are arranged in a one-out-of-one trip lQQic 
configuration. Each channel consists of four prQtective 
relays that compare offsite source voltages with 
pre ... establ i shed setpoints. _ When the sensed Voltage ts below 
the setpoi nt for a degraded voltage channel , the. preferred 
offsi t.e source breaker to the 4 kV emergency bus is tripped 
and autotransfer to the alternate offs-ite source. is 
initiated. If the alternate· source does not provide 
adequate voltage to the bus as sensed by its degraded grid 
relays, a diesel generator start signal is initiated. 

A descriptidn ·of the Unit 3 LOP 1nstrumentation is provided 
in the Bases for Unit 3 LCO 3.3.8.1. 

{continued) 
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LOP Instrumentation 
B 3.3.8.1 

The LOP 1 nstrumentat1 on 1 s requ1 re-d for Engineered Safety 
Features to function in any accident with a loss of offsite 
power. The requfred channels of LOP instrumentatioll ensure 
that the ECCS and other assumed systems powered from the 
DGs, provide plant protection 1n the event of any of the 
Reference 1 (UFSAR) analyzed accidents in which a loss of 
offsite power is asst.1me.d. The first level is loss of 
voltage. This loss of voltage level detects and disconnects 
the Class lE buses from the offsite power source upon a 
total loss of voltage. The second l ev.el of undervolt~ge 
protection is provided. by the four l eve1s of degraded grid 
voltage relays which are set to detect a sustained low 
voltage condition. These degraded grid re1 ays disconnect 
the Cl ass lE buses from the offsi te power source ff the 
degrad~d v~ltage condition exists for a time i~terval which 
€Ould prevent the Class lE equipment from achieving its 
safety function. The degraded grid relays also prevent the 
Class lE equipment from sustaining damage from prolonged 
operation at reduced voltage. The combination of the loss 
of voltage relaying and the degraded grid relaying provides 
protection to the Class. 1E distribution system for all 
credible conditions of voltage collijpse or sustained voltage 
degradation. The initiation of the DGs on loss of offsite 
power, and subsequent init1ation of the ECCS, ensure th~t 
the fuel peak eladd1ng. temperature remains. be1ow the limits 
of 10 CFR 50.46. 

Accident analyses credit the loading of the DG based on the 
loss of offsfte power during a loss of coolant accident. 
The die-sel starting arrd l oadin,g times have been i.ncl uded in 
the delay time associated with each safety system component 
requiring DG supplied power following a loss of offsite 
power. 

The-LOP·instrumentat1on satisfies Criterion 3 of the NRC 
Policy Statement. 

The OPERA~ILITY of the LOP i~strumehtation is depend~ht upon 
the OPERABILITY of the individual instrumentation relay 
channel Functfons specified in Table 3.3.8,1;1. Each 
Function must have a required number of OPERABLE channels 
per 4 kV emergency bus, with their setpoints within th~ 
specified Allo...,ab1e Values except the bus undervoltage relay 
which do·es not have an All0wable -value. A degraded voltage 
channel is ino~erable if its actu81 trip setpoint is not 
within 1ts required Allowable Va1ue. Setpoints are 
cal,ibrated consistent with tf'le Irnpfoved Instrument Setpoint 
Control Program (IISCP) methodology assumptions. 

<continued) 
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LOP Instrumentation 
B 3.3.8.1 

The l os-s of voltage channel is i nop_erabl e if it will not 
start the diesel on a loss of power to a 4 kV emergency bus. 

The Allowable Values are specified for e.ach applicable 
FLlnction in the Table 3.3.8.1-1. The nominal setpo1nts are 
selected to ensure that the setpcints do n0t exceed the 
Allowable Value between CHANNEL CALIBRATIONS, Operation 
with a trip $etpoint within the Allowable Value, is 
a~ceptable. Trip setp-Oints are thos.e predetermined values 
of output at which an actton should take place. The 
setpoints are compared to the actual process parameter 
(e.g., voltage), and when the measured output value of the 
process parameter exceeds the setpoint, the protective relay 
output changes state. !h~ A1lowable Values were set equal 
to the limiting values determined by the voltage regulation 
calculation. The setpoints were corrected using IISCP 
methodology to account for ralay drift, re1ay accuracy, 
potential transformer accuracy, measuring and tsst equfpment 
accuracy margin, and includes a caTibr-a.tion l.eave a~orie 
zone. IISCP methodology utilizes the square root of the sum 
of the squares to combine random non-directional accuracy 
values. IISCP then includes relay drift, calibration leave 
alone zones, and margins. The setpoint assumes a nolilinal 
35/l potenttal transformer rat1o. 

The specific Applicable Safety Analyses, LCD, and 
Applicability discussions for Unit 2 LOP instrumentation are 
listed b-elow on a Function bjt Function basis .. 

In addition, since some equipment required by Unit 2 is 
powered from Unit 3 s_ources, the Uni-t 3 LOP instrumentation 
supporting the required source5 must also be OPERABLE. The 
OPERABILITY requirements for the Unit 3 LOP instrumentation 
is t~e same as described in this section, except Funttion 4 
(4 1<.V Emergency Bus UAd.erv.oltage, Degraded Voltage LOGA) is 
not requirerl to be OP[RABLE, since this Function is related 
to a LOCA on Unit 3 only. The Unit 3 instrumentation is 
listed in Unit 3 Table 3~3.8.1-1. 

1. 4 kV Emergency B·us. Underyol taae C Loss of Yoltsge) 

When both offsite sources are lost. a loss of voltage 
conditian on a 4 kV emergency bu.s indicates that the 
respective ,emergency bus is unable to supply sufficient 
power for proper operation of the applicable equipment. 
Therefore, the power supply to the bus is transferred from 
offsite power to OG power. Th1s ensures that adequate power 
will be available to the required equipment. 
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LOP Instrumentation 
B 3.3.8.1 

1. 4 kV Emergeocv Bus UndervoJtage Closs of Voltage) 
c continued> 

The single channel of 4 kV Emergency Bus Uridervol ta.ge ( Loss 
of Voltage) Function per associatep emergency bus is only 
required to be OPERABLE when the associated DG and offsit~ 
circuit are required to be OPERABLE. This ensures no single 
1nstrument f~i,ure can preclude the start of three of four 
DGs. (One channel irlputs to each of the four DG.s.) Refer 
to LCO 3.8.l, "AC Sources-Operating,'" and 3.8 . .2, "AC 
Sources-Shutdown,~ for Applicability Bases for the DGS. 

2 •• 3,, 4,, s. 4kV Emecaen~v Bu.s Uoctervoltaae CDegrad,ed 
Voltage) 

A degraded voltage condition on a 4 kV emergency bus 
indicates that, while offsite power may not be completely 
lost to the respective ~merg€rncy bus, available power may be 
insuf-ficient for startfog large ECCS motors without risktng 
damage to the motors that could di~able the ECCS funct1on. 

Therefore, power to the bus is tr.ansferred from offs He 
power t>Q onsite D:G power when there is insufficient offsite 
power to the bus. This transfer·w111 occur only if the 
voltage of the preferred and alternate power sources drop 
below the Degraded Voltage Function Allowable Values 
(degraded voltage with a time delay) and the source breakers 
trip which causes the bus undervoltage relay to initiate the 
OG. This ensures that adequate power will be available to 
the required equipment. 

Four Functions are provided to monitor degrad~d voltage at 
four different levels. Hiese Functions are the Degr-aded 
Voltage N0n--LOCA 1 Degraded- Volt.age LOCA, Degraded Voltage 
Hjg~ Setting, and Degraded Voltage Low Setting. Thes~ 
relays m_onitor the following voltage leve1s with ttie 
fOllowing time delays: the Function 2 relay, -2286 - 2,706 
volts in approXimate1y 2 seconds when source vo)tage is 
reduced abr~ptly to iero volts (inverse time delay); the 
Function 3 relayf 3409 - 3829' vo·lfs in approximate1y 30 
seconds when source voltuge is reduced abruptly to 2940 
volts (inverse time delay}; the Function 4 relay, 3766 -
3836 volts in approximately 10 seconds; and the FunGtion 5 
relay, 4l16 - 4186 vol ts in approxi ma tel y 60 -seconds. Th-e 1-
Functi on 2 and 3 relays are inverse time delay relays. 
These relays operate along a repeatable characteristic 
curve. With relay operation being iTI~erse ~1th time, for 
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2. • 3, • 4, • s ,· 4 kV Emergency ,Bu~ Yndervol taae <Degraded 
Yoltage} (continued) 

an abrupt reduction in voltage the re1ay operating time will 
be short; conversely, for a slight reduction in voltage, the 
operating time delay will be long. · 

The Degraded Voltage LOCA Function preserves the assumptions 
· of the LOCA analysis and the combined ·functions of the other 
relays preserves the assumptions of the accident sequence 
analysis in the UFSAR. The Degraded Voltage Non-LOCA 
Function provides assurance that equt.pment powered from the 
4kV emergency buses is not da111aged by degraded. voltage that 
might occur under other than LOCA conditions, This degraded 
grid non-LOCA relay has an associated 60 second timer. This 
timer allows for offsite source transformer load tap changer 
operation. Degraded voltage conditions can be mitigated by 
tap changer operations and other manual actions. The 60 
second timer provides the time for these actions to take 
place. 

The degraded grid voltage Allowable Values are low enough to 
prevent inadvertent power supply transfer, but high enough. 
to ensure that suffici~nt power is available to the required 
equipment. The Time Delay Allowable Values are long. enough 
to provide time for the o.ffsite power supply to recover to 
norma1 voltages, but short enough to ensure that sufficient 
pQwer is available to the required equipment. 

Two channels (one channel per source) of 4 kV Emergency Bus 
Degraded Voltage, (functions 2, 3, 4, ind 6) per ~ssociated 
bus are required to be OPERABLE when the associated DG and 
offsite circuit are required to be OPERABLE. lhis ensures no 
single fnst~nt failure can p·reclude the start of three of 
four DGs (each logic inputs to each of the four OGs). Refer 
to LCO 3.8.1 and LCO .3.8.2 for Applicability Bases for the 
DGs. · 

A Note has been pr~yided (Note 1) to modify the.ACTIONS 
t~lated to LOP instrumentation chahnels. Section 1 .. 3, 
Completion Times, specifies that ~nee a Condition has been 
entered, subsequeni divi.sions, subsystems, components, or 
variables. ·expressed tn the Condition, discovered to be 
1nbperable or not with.in· l imits,t will not result in separate 
.entry into the Condftton. Section 1.3 also specifies that 
Required Actions of the Condition continue to iipply for each 
addjt'ional failure,, with Completion Ti111es based on initial 
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entry into the Condition. However, the Required Actions for 
inoperable LOP instrumentation channels provide appropriate 
co111pensatory 111easures fur separate inoperable channels. As 
such, a Note.has been provided that allows separate 
Condition entry for each inoperable LOP instrumentation 
channel. 

AJ. 

Pur-suant to LCO 3. o ! 6, the AC Sources - Operating ACTIONS 
would not have to be entered even if the LOP instrumentation 
inoperability resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition A is modified by 
a Note to indicate that when performance of a Required 
Action results in the inoperability of an offsite circuit, 
Actions for LCO 3.8. I, 11 AC Sources-Operating," must be 
i'lllllle:diately entered. A Unit 2 offsite circu.it ·1s considered 
to be inoperable if'it is not supplying or not capable of 
sup,plying (due to loss of autotransfer capability) at least 
three Unit 2 4 kV emergency buses when the other off~ite 
circuit is providing power or capable of supplying power to 
all four Unit 2 4 kV emergency buses. A Unit 2 offsite 
circuit is, also considered to be inoperable if the Unit 2 
4 kV emergency buses b~ing powered or capabl~ of being 
powered from the two .off site circuits are all the same when 
at least one of the two circuits does not provide p.ower or 
is not capabl~ of supplytng power to all four Unit 2 4 kV 
emergency buses. lnoperability of a Unit 3 offsite circuit 
i.s the same as described for a Unit 2 offsite circuit, 
except that the circuit path is to the Unit 3 4 kV emergency 
buses required tQ be OPf;RABLE by LCO 3.8.7, •Distribution 
Systems-Operating. n The Note allows Condition A to provide 
requirements for the lass of a LOP instrumentation chann~l 
without regard to whether an offsite circuit 1s rendered . · 
inoperable. LCO 3.8~1 provides app.ropriate restriction for 
an inoperable offsite circutt. 

Required Action A.I 1s applicable when one 4 kV emergehcy 
bu~ has one or two required Function 3' {Degraded Voltage 
High Setting) channels inoperable Qr When one 4 kV emergency 
bus has one or two requ•ired Function 5 (Degraded Voltage 
Non~LOCA) channels inoperabl~. In this Condition, the 
affected FunctiOn may not be capable of performing its· 
intended function automatically for these buses.. However, 
the operators would still receive indication 1n the control 
r-oom of a degra9ed voltage c~ndition o.n the unaffected buses 
and a manual transf~r of the affected bus power supply to 
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the alternate source could be made without datag1ng plant 
equ1pment. Therefore, Required Action A.l allows 14 days to 
restore the inoperabl~ channel(s) to OPERABLE status or 
place the fnoperab1e channel(s) 1n trip. Alternatively, 4 
completion Time can be determined in accordance with the 
Risk Informed completion Time ( RICT) Program. A .Not~ has 
been provided to indicate that a RICT is only applicable 
when a loss of function has not occurred. P1acing the 
inoperable channel iIT trip would conservati"Vely compensate 
for the inoperab1lity, restore design trip capability.to the 
LOP 1nstrumentat1on~ and allow operation to continue. 
Alternatively, if it is not desired to place the channel in 
trip (e.g., as fn the case where placing the channel in trip 
would result in DG initiation), Cond1t1on D must be entered 
and its Required Action taken. 

The 14 day Completion Time 1s intended to a1low t1me to 
restore the channe~ (s.) to OPERABLE status. The Completion 
Time takes into consideration the diversity of the Deg.raded 
Voltage Functions, the capabilities of the rem~ining 
OPERABLE LOP Instrumentation functions on the affected 4 kV 
emergency bus and on the ottter 4 kV emergency buses (only 
one 4 kV emergency bus is affect~d by the inoperable -
channels), the fa~t that the Degraded Voltage High Setting 
and Degraded Voltage Non-LOCA Functions provide only a 
marginal incr.ease in the protection provided-by the voltage ' 
monitoring scheme, the low probability of the grid operating 
fo the voltage baf\d protected by these Functions, and the 
ability of the operators to perform the fonctions manually. 
Alternatively, a Completion.Ttme can b~ determined in 
accordance with the Risk Informed Completion Time (RICT) 
Program. A Note has been provided to indicate that a RICT is 
only appl1cable when a loss of function has not occurred. 

Ll 
Pursuant to lCO 3.0.6, the AC Sources---.Operat1ng ACTIONS 
would not have to be entere,d even if the LOP instrumentation 
inope.r&b1licy resulted in ati inoperable offsite circuit. 
Therefore, the Required Action of Cond1t1on Bis modif1eq by 
& Note to 1noicate that when performance of a Required 
A.ct1or1 results ·1n the 1noperability of a:n ,offsite circuit, 
Actions for .LCO 3. 8 .1, "AC Sou.rces-Operati ng," must be 
i111,1!1ediately entered. A Unit 2 offsite circuit i~ considered 
to be tnoperable if it ts ndt supplying or not capable of 
supplying (due to loss of autotransfer capability) at least 
three Unit 2 4 kV e111e'rgency buses when the other offsite 
Girel:lit 1s prQv1d1ng power or capable of supp1y1ng power to
all four Unit 2 4 kV emergency buses. A. Un1t 2 offsite _ 
cirtutt ts sls9 considered to be inoperable if the On1t 2 
4 kV emergency buses being powered or oapab.1 e of being 
powered from the two offsite Circuits are a11 the same when 
at 1~s.st one of the two circufts does not provid'e power or 
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1s not eapable of si.rpply1ng power to all four Un1t 2 4 kV 
emergency buses. Inoperabi11ty of a Unit 3 offsite cirtuit 
1s the same as described for a Unit 2 of-fsite circuit, 
~xcept that the circuit path is to the Un1t 3 4 kV emergency 
buses required to be OPERABLE by LC0.3.8.7, no1stribut1on 
Systems- • Operat1.ng. ii Th1 s allows Cond1t1.on B to prov1 de 
requirements for the loss of a LrjP 1nstramentat1on channel 
without regard to whether an Offsite circuit fs rendered 
inoperable. LCO 3.8.1 provides appropriate restr1ction for 
an inoperable offsite Circuit. 

Required Action B.l fs appl1c~ble when two 4 kV emergency 
buses have one required fun~tion 3 (Degraded Voltage High 
Setting) channel inoperable, or when two 4 kV emergency 
buses have one required Function 5 (Degraded Voltage Non
LOCA) channel inoperable, or when one 4 kV emergency bus has 
one 'required Function 3 channel inoperable and a different 
4 kV emergency bU$ has one required Function 5 channel 
inoperable. In this Cond:lt1ori, the affectec! Punction may 
not be capable Of performing its intended function 
automai1cally for these buses. Ho~ever~ the operators would 
still ·receive indication in the control room of a degraded 
voltage condition on the unaffected buses and a manual 
transfer of the affected bus power supply to the altern&te 
source could be made without da11ag1nl!I plant equipment. 
Therefore, Required Action B.l ~llows 24 hours to restore 
the inoperable channels to OPERABLE status or place the 
1noperable channels in triR. Alternatively, a Completion 
T1me can be determined 1n atcordance wi~h the Risk Informed 
Completion Time (RICT) Program. A Note has been provjded to 
indicate that a RICT is ohly applicable when a loss of 
function has not occurP'ed. Pllc1ng the 1noperat).le channel 1ri 
trip would cQnser~aqvely compensat~ fo·r the 1 noperab1 lity; 
restore design trfp capability to the LOP instrumentation, 
and allow operatfon to cont1riue. Alternat·1vely, if it is· 
not desired to place the channel in trfp (e.g., as in the 
case where placing the channel in trip would result in DG 
initiation), Condtttori D must be entered and 1ts Required 
Act1 on taken.-

The 24 hour Completion Time- is intended to al.low tjme t.o 
restore the channel(s) tQ OPERABLE status. The. Completion 
Time takes into cons1deration the divers1ty of the Degraded 
Voltage Functtons, the capabilities of the' remainfr1g 
OP£RABLE LOP Instrumentation Functions on the affected 4 kV 
-emergency buses and on the other 4 kV emergency buses Conly 
two 4 kV -etnerg~cy l>use.s ar~ affected by the inoperable 
chahnels), the fact that the Degraded Voltage H19h Setting 
and Degraded .Vo!tage Non-LOCA Functions provide only a 
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marginal 1ncrease in the protection provided by the voltage 
mon1tor-ing S'Ch'eme, tire low probab111ty i:>f the grid operating 
fn the voltage band pr6tected by these Functions, and tbe 
ability of the operators to pePform the Functions manually. 
Alternatively, a Completion Time can be determined in 
ac;c.:ordaJ:Jce with the R..1 sk Informed Cbmpl et ion Tillle ( RICT) 
Program. A Note has been provided to indicate that a RICT is 
only applicable when a loss of function has not bccunred 

Ll 

Pursuant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP In~trumentation 
1noperab1lity resulted in an inoperable offsite c1rcun. 
Therefore, the Required ActiM of Condition C i.s modified by 
a Note to indicate that when performance of the Required 
Action results 1n the 1noperab1lity of a~ offsite circuit, 
Actions for Leo 3.8.1, "AC Sources-Operating 1 " must be 
immediately entered. A Unit 2 offsfte circu.1t is 
considered to 6e inoperable if it fs not supplying dr not 
capabl~ of supplying (due to loss of autotransfer 
capabtlity) at 1east three Unit 2 4 kV emergency buses when 
the bther offsite c1rcuft is providin~ pow~r or capable of 
supplying power- to all four Unit 2 4 kV emergency buses. A 
Unit 2 offsite Gircutt is also considered to be tnoperable 
if the Unit 2 4 kV emergency buses being powered or capable 
of betng powered from the two offsite circ~its are all the 
same when at least one of the two circuits does not provide 
power or is not capable of supply1ng power to. all four 
Unit 2 4 k\l emergency buses. Inoperabi ltt.Y of a, Unit 3 
offsite circuit is ttte same as described for a Unit 2-
off.si te c1 rcui t. except that the ci rcu1 t path is tp the 
Unit 3 4 kV emergency bu.s~s. required to be OPERABLE by 
LCO 3.8.7, •"D1stribu-tion systems • Operating." The Note 
all pws. Coriditi on C i;o provi (ie requirements for the l os·s of a 
LOP irtstrument~tion cHartnel without regard to whether an 
offsite cirE;utt is rendered inop.erable. LCO 3.8.1 provides 
appropriate restriction for an inoperable offsite c1rcutt. 

Requtred Action C.l 'fS appl1cable when one or more 4 kV 
emerQency buse:s have one. or more required !?unction 1, 2, or 
4 (the Loss of Voltage, the Degraded Voltage tow Setting, 
~nd the Degraded Voltage LOCA Functions, respectively). -
channelS inoperable, or wt:len one 4 kV emergency bus has one 
required Function 3 (Degraded Voltage High-Setting) ch~nnel 
and one requ1rea Function 5 (Degraded Voltage Noh-LOCA) 
channel tnoperable, or when _any combitvation of three or more 
required Function 3 and/or Function 5 channels are 
inoperable. In this Condit1on. the affected Function may 
not be capable 
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of performing the intended function and the potential 
consequences associated with the inoperable channel(s} are 
greater than those resulting from Condition A or 
Condition 8. Therefore, only 1 hour is allowed to restore 
the inoperable channel to OPERABLE status. If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel must 
be placed in the tripped condition per Required Action C.1. 
Placing the inoperable channel in trip would conservatively 
compensate for the inoperability, restore design trip 
capability to the LOP instrumentation, and allow operation 
to continue. Alternately, if it is not desired to place the 
channel in trip (e.g., as in the case where placing the 
channel in trip would result in a DG initiation}, 
Condition D must be entered and its Required Action taken. 

The Completion Time is based on the potential consequences 
associated with the inoperable channel(s) and is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. The 1 hour Completion Time is 
acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. 

Ll 

If any Required Action and associated Completion Time are 
not met, the associated Function is not capable of 
performing the intended function. Therefore, the associated 
DG(s) is declared inoperable illlllediately. This requires 
entry into applicable Conditions and Required Actions of 
LCO 3.8.1 and LCO 3.8.2, which provide appropriate actions 
for the inoperable DG(s). 

As noted at the beginning of the SRs, the SRs for each 
Unit 2 LOP instrumentation Function are located in the SRs 
column of Table 3.3.8.1-1. SR 3.3.8.1.5 is applicable only 
to the Unit 3 LOP instrumentation. 

The Surveillance are also modified by a Note to indicate 
that when a channel is placed in an inoperable status solely 
for perfonnance of required Surveillance, entry into 
associated Conditions and Required Actions may be delayed 
for up to 2 hours provided: (a) for Function 1, the 
associated Function maintains initiation capability for 
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three DGs; and (b) for Functions 2, 3, 4, 5, the associated 
Function maintains undervoltage transfer capability for 
three 4 kV emergency buses. The loss of function for one DG 
or undervoltage transfer capability for the 4 kV emergency 
bus for this short period is appropriate since only three of 
four DGs are required to start within the required times and 
because there is no appreciable impact on risk. Also, upon 
completion of the Surveillance, or expiration of the 2 hour 
allowance, the channel must be returned to OPERABLE status 
or the applicable Condition entered and Required Actions 
taken. 

SR 3.3,8,1.1 and SR 3.3,8.1.3 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.8.1.2 

A CHANNEL CALIBRATION is a complete check of the relay 
circuitry and associated time delay relays. This test 
verifies the channel responds to the measured parameter 
within the necessary range and accuracy. CHANNEL 
CALIBRATION leaves the channel adjusted to account for 
instrument drifts between successive calibrations, 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program, 
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· The LOGIC SYSTEM FUNCTIONAL TEST dernonstrate,s the 
OPERABILITY of the required actuation logic for a specific 
channel. The system functional testing performed in 
LC0 3.8.1 and LG0 3.8.2 overlaps this Surveillance to 
provide complete testing .of the assumed safety functions. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency cnntrol Program. 

SR 3.3,8,1.2 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.3.8.1.1 through 
SR 3.3.8.1.4) are a~p1ied only to the Unit 2 LOP 
instrumentation. This Surveillance is provided tc d'irect 
that the appropriate Surveillance for the r~quired Unit 3 
LOP instrumentation are governed by the Unit 3 Technical 
Specifications. Performance of the ijpplicable Unit 3 
Survei 11 anc::es will satisfy Unit 3 requi remerits, as well as 
satisfying this Unit 2 Survei1lance Requirement. 

The Frequency required by the applicable Unit 3 SR als·o 
governs performance of that SR for Unit 2. 

1. UFSAR, Chapter 14. 
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B 3.3 I~STRUMENTATION 

•B 3.3.8.2 Reactor Protection System {RPS) Electric Power Monitoring 

BASES 

BACKGROUND 

PBAPS UNIT 2 

RPS Electric Power Monitorfng System i$ provided to isolate 
the RPS' bus f~om the lllOtor generator (MG) set or an 
alternate power supply in the event of ovet'Voltage, 
undervoltage, or underfrequency. This system protects the 
loads connected to the RPS bus against unacceptable voltage 
and frequency conditions (Ref. 1) and forms an important 
part of the p.rimary success path of the essentia1 safety. 
circuits~ Some of the essential equipment powered fr~ the 
RPS buses includes the RPS' logic and scram solenoids. 

RPS electric power monitoring assembly will detect any 
abnonnal high or low voltage or low frequency condition in 
the outputs of the two MG sets or the alternate power supply 
and win de-energize its respective RPS bus, thereby causing 
all safety functions normally powered by this bus to 
de-energize. 

In the event of failure of an RPS Electric Power Monitoring 
System (e.g., both in series electric power lllOnitori.ng 
assemblies), the RPS loads may experience significant 
effects 'from the. unregulated power supply. Deviation from. 
the nominal conditions can potentially cause damage to the 
scram solenoids and other Class lE devices. 

In. the event of a. low voltage co rid i ti on, the scram sol eno -f ds 
can chatter and potentially lose their pneumatic control 
capability, resulting in a loss of primary scram action. 

In the event of an overvoltage condition, the RPS logic 
relays and scram s·ol enoid.s, 111ay eXperi ence a voltage higher 
than their design voltage. If the overvoltage condition 
persists for an extended time period, it 11ay cause equi.pment 
degradation and the loss of plant safety_ function. 

Two redundant Class IE circuit breakers are connected in 
series between each RPS-bus and its MG set, and between each 
RPS bus and its alternate power supply if in. servtce. Each 
of these c1rtu1t breakers has an associated independent set 
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of Cl ass 1 E overvo l tage ,. undervo ltage, underfrequency 
relays, time dela.)' relays (MG sets only), and sensing logic. 
Together, a .c:i'rcuit breaker, its associated re.lays, and 
sensing logic constitute an electric power monitoring 
assembly. If the output of the f1G set or alternate power 
supply exceeds predeterniined limits of overvoltage, 
undervoltage, or underfrequency, a trip coil driven by this 
logic circuitry opens the circuit breaker, which removes the· 
assocfated power supply ftOQl service. 

The RPS electric power monitoring is necessary to meet the 
assumpttons of the safety analyses by ensuring that the 
equipll8nt powered from the RPS buses can perfom its 
intended function. RPS electric power monitoring provides 
protection to the RPS components that receive power from the 
RPS buse:s, by acting to disconnect the RPS from the power 
supply under specified conditions that could damage the RPS 
equipment. 

RPS electric power monitoring satisfies Criterion 3 of the 
NRC Policy Statement. 

The OPERABILITY of each RPS elec:trk power monitoring_ 
assembly is dependent on the OPERABILITY of the overvoltage, 
~ndervo l tage ,. and underfrequ_ency 1 og i c, as we 11 as the 
OPERABILlTY of the associated circuit breaker. Two electric 
PQWer monitoring asse1µblies are required to be OPERABLE for 
each· inservic~ power ·supply. Thi.s provides redundant 
protection against ~ny abnormal voltage or frequency 
conditions to ensure that no single RPS electric pow.er 
monitoring assembly failure can p~clude the function of RPS 
components~ Each inservice alectric power inonitqring 
assembly's trip logic setpoints are required to be withln" 
the spectf1ed Allowable Value. The actual setpoint i.s 
calibrated consistent with applic~ble setpQint method0:logy 
assumptions. 

Ailowable Values are specified for each RPS electric power 
monitoring assembly trip logi"c {refer to ~R l.3.8.2.2). 
Trip setpoint$ are specified irJ design documents. The trip 
setpoints are selected basect on engfoeering judgement and 
operational experience to ensure,that the setpoints do not 
exceed the Allowable Value between CHANNEL CALIBRATIONS. 
Operation with a trip s_etting less conservative than the 
trip setpoint, but within its Allowable Value, is 

{conti'nyed) 
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acceptable. A channel is inoperlble 1f its actual trip 
setting is not within its required Allowable Value. Trip 
setpoints are those predetemined values of output at which 
an action should take place. The setpoints are compared to 
the actual process parameter (e.g., overvoltage}, and when 
the measured output value of the process parameter exceeds 
the setpoint, the associated device chan~es ~tate. 

The overvoltage Allowable Values for the RPS electrical 
power monitoring assembly trip logic are derived from veooor 
specified voltage requirements. 

The underfrequency Allowable Values for the RPS electrtcal 
power monitoring assembly trip logic are based on tests 
perfon»ed at Peach Bottom which concluded that the lowest 
frequency which would be reached was 54.4 Hz in 7.5 to 11.0 
seconds depending load: Bench tests were also perfonned on 
RPS components (HFA relays, scram contactors, and scram 
solenoid valv.es,) under conditions more severe than those 
expected in the plant (53 Hz during 11.0 and 15.0 second 
interva.l s). Examination of these components concluded that 
the components functioned correctly under these condttions. 

The undervoltage Allowable Values for the RPS electrfcal 
power monitori,ng assembly trip logic were confirmed to be 

-acceptable through testing. Testing has shown the sc.r~ 
pilot solenoid valves can be subj.ected to voltages below 95' 
volts with no degradation in their ability to perform their 
safety function. lt was concluded the RPS logic relays and 
scraJ11 contactors will not be adversely affected by voltage 
below 95 volts sine~ these components will dropout under 
these voltage conditions thereby sattsfying their safety 
function. · 

The_operation of the_RPS. electric pQwer monitoring . 
assemblies is essential to di~connect the RPS components_ 
from the MG set or alternat.e power supply d~ring abnormal 
voltage or frequency conditions. Sfnce the degradation of a 
nonc1ass -IE sou·rce supplying power to the RPS bus can occur 
as· a resu1t of any random single failure, the OPERABILITY of 
the RPS electric power monitoring assemblies is required 
when the RPS components are required to -be OPERABLE. This 
res.ults 1n the RPS Electric Power Monitoring System 
OPERABILITY being required in .MODES 1 and 2; and in MODES 3, 
4., and 5 with any contra 1 rod withdrawn from a core ce 11 
containing one or 1DOre fuel assemblies. 
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RPS Electric Power Monitoring 
B 3.3.8.2 

If one RPS electric power monitoring assembly for an 
inservice power supply (MG set or alternate} is inoperable, 
or one RPS electric power monitoring assembly on each 
inservice power supply is inoperable, the OPERABLE assembly 
will still provide protection to the RPS components under 
degraded voltage or frequency conditions. However, the 
reliability and redundancy of the RPS Electric Power 
Monitoring System is reduced, and only a limited time 
(72 hours) is allowed to restore the inoperable assembly to 
OPERABLE status. If the inoperable assembly cannot be 
restored to OPERABLE status, the associated power supply(s} 
must be removed from service (Required Action A.I). This 
places the RPS bus in a safe condition. An alternate power 
supply with OPERABLE powering monitoring assemblies may then 
be used to power the RPS bus. 

The 72 hour Completion Time takes into account the remaining 
OPERABLE electric power monitoring assembly and the low 
probability of an event requiring RPS electric power 
monitoring protection occurring during this period. It 
allows time for plant operations personnel to take 
corrective actions or to place the plant in the required 
condition in an orderly manner and without challenging plant 
systems. 

Alternately, if it is not desired to remove the power supply 
from service (e.g., as in the case where removing the power 
supply(s} from service would result in a scram or 
isolation}, Condition C or D, as applicable, must be entered 
and its Required Actions taken. 

If both power monitoring assemblies for an inservice power 
supply (MG set or alternate) are inoperable or both power 
monitoring assemblies in each inservice power supply are 
inoperable, the system protective function is lost. In this 
condition, I hour is allowed to restore one assembly to 
OPERABLE status for each inservice power supply. If one 
inoperable assembly for each inservice power supply cannot 
be restored to OPERABLE status, the associated power 
supply(s) must be removed from service within I hour 
(Required Action B.1). An alternate power supply with 
OPERABLE assemblies may then be used to power one RPS bus. 

<continued) 
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RPS Electric Power Monitoring 
B 3.3.8.2 

The 1 hour Comp1etion Time is suff1cient for the plant 
operations personnel to take corrective actions and is 
acceptable because it minimizes risk while allowing time for 
restoration or removal from serv1ce of the electric power 
monitoring assemblies. 

Alternately, if it is not desired to remove the power 
supply(s) from service (e.g., as in the case where removing 
the power supply(s) from service would result in a scram or 
isolation), Condition C or D, as applicable, must be entered 
and its Required Actions taken . 

.c......i 

If any Required Action and associated Completion Time of 
Condition A or Bare not met in MODE 1 or 2, the plant must 
be brought to a MODE in which overall plant risk is 
minimized. The plant shutdown is accomplished by placing 
the plant 1n MODE 3 within 12 hours. Remaining in the 
Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 
4 (Ref. 3) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Complet1on Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

J2...l 

If any Required Action and associated Completion Time of 
Condition A or Bare not met in MODE 3, 4, or 5 with any 
control rod withdrawn from a core cell containing one or 
more fuel assemblies, the operator must immediately 1nitiate 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Required 
Action 0.1 results in the least reactive condition for the 
reactor core and ensures that the safety function of the RPS 
(e.g., scram of control rods) is not required. 

(continued) 
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A CHANNEL FUNCTIONAL TE.ST is performed on each over voltage, 
undervoltage, and und'erfrequency channel to ensure that the 
entire channel wi 11 pe-rfGrm the i ntende,ct function. Any· 
setpoint adjustment shall be consistent with design 
documents, 

As not~d in the Surveillance, the CHANNEL FUNCTIONAL TEST is 
only required to be performed whil€ the plant is in a 
condition- in which the. 1 oss of the RPS bus wi 11 not 
jeopardize steady state power operation (the ctest~n of the 
system is such that t~e power source must be removed from 
service to conduct the Surveillance). As such, this 
Surveillance 1s required to be performed when t~e unit is in 
MODE 4 for~ 24 hours-afid the test has not been performed 
within the Frequency specified in the Surveillance ·frequency 
Control Program. This Sur1/eillance must be performed prior 
to entering MODE 2 or 3 from MODE 4 if a performance is 
required. The 24 hours is intended to indicate an outage of 
sufficient duration to .allow for scheduling and proper 
performanc,e of th.e Survei 11 a nee. 

The Note in the Surveillance is Dased on guidance provided in 
Generic Letter 91-09 (Ref. 2). 

The s~rveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,8.2c2 and SR 3.3.8,2.$ 

CHANNEL CALIBRAtION is a complete check of the relay 
circuitry and applicable time delay relays.· This test 
verifies that the channel responds to the measured parameter 
within the necessary range and accuracy. CHANNEL 
CAL!BRATION le9ves the channel adjusted betwe,en suctessive 

_eal1brations ~onsistent with _Ure Dlant desi,gn documents. 

P.BAPS UNIT 2 

The Survei 11 ance Fr~quency is control l~d under" the · 
Surveillance Frequency Control Program. 

SR 3-,3,8,2,,4 

Performance of a system functiona1 test demonstrates tnat, 
with a-r_equired system actuqtion (simulated or actual)_ 
signal,, the logic of the· system will automatically tr1p open 
the associated power monito-ring assembly. Only one si'gnal 

Ccontinuedl 
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SR 3.3.8.2.4 (continued) 

RPS Electric Power Monitoring 
B 3.3.8.2 

per power monitoring assembly is required to be tested. 
This Surveillance overlaps with the CHANNEL CALIBRATION to 
provide complete testing of the safety function. The system 
functiona1 test of the Class lE circuit breakers is included 
as part of this test to provide complete testing of the 
safety function. If the breakers are incapable of 
operating, the associated electric power monitoring assembly 
would be inoperable. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 7.2.3.2. 

2. NRC Generic Letter 91-09, hModif1cation of 
Surveillance Interval for the Electrical Protec:tive 
Assemblies in Power Supplies for the Reactor 
Protection System." 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 Recirculation Loops Operating 

BASES 

BACKGROUND 
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The Reactor Coolant Retirculation System is designed to 
provide a forced coolant flow through the core to remove 
heat from the fuel. The forced coolant flow removes more 
heat from the fuel than would be possible with just natural 
circulation. The forced flow, therefore, allows operation 
at significantly higher power than would otherwise be 
possible. The recirculation system also controls reactivity 
over a wide span of reactor power by varying the 
recirculation flow rate to control the void content of the 
moderator. The Reactor Coolant Recirculation System 
consists of two recirculation pump loops external to the 
reactor vessel. These loops provide the piping path for the 
driving flow of water to the reactor vessel jet pumps. Each 
external loop contains one variable speed motor driven 
recirculation pump, an adjustable speed dr1ve (ASD) to 
control pump speed and assoc1atect piping, jet pumps, valves, 
and 1nstrumentat1on. The rec1rculation loops are part of 
the reactor coolant pressure boundary and are located inside 
the drywell structure. The jet pumps are reactor vessel 
internals. 

The recirculated coolant consists of saturated water from 
~he steam separators and dryers that has been subcooled by 
incoming feedwater. This water passes down the annulus 
between the reactor vessel wall and the core shroud. A 
portion of the coolant flows from the vessel, through the 
two external rec1rculat1on loops, and becomes the driving 
flow for the jet pumps. Each of the two external 
recirculation loops discharges high pressure flow into an 
external manifold, from which ind1vidual recirculation inlet 
lines are routed to the jet pump risers within the reactor 
vessel. The remaining portion of the coolant mixture in the 
annulus becomes the suction flow for the jet pumps. This 
flow enters the jet pump at suction inlets and 1s 
accelerated by the driving flow. The drive flow and suction 
flow are mixed in the jet pump throat section. The total 
flow then passes through the jet pump diffuser section into 
the area below the core (lower plenum), gaining sufficient 
head in the process to drive the required flow upward 
through the core. The subcooled water enters the bottom of 
the fuel channels and contacts the fuel cladding, where heat 
1s transferred to the coolant. As it rises, the coolant 
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begins to boil, creating steam voids within the fuel channel 
that continue until the coolant exits the core. Because of 
reduced moderation, the steam voiding introduces negative 
reactivity that must be compensated for to maintain or to 
increase reactor power. The recirculation flow control 
allows operators to increase recirculation flow and sweep 
soma of the voids from the fuel channel, overcoming the 
rtegative reactivity void effect. Thus, the reason for 
having variable recirculation flow is to compensate for 
reactivity effects of boiling over a wide range of power 
generation (i.e., 65 to 100% of RTP} without having to move 
control rods and disturb desirable flux patterns. 

Each recirculation loop is manually started from the control 
roam. The ASO provides regulation of individual 
recirculat1on loop drive flows. The flow in each loop 1s 
manually controlled. 

APPLICABLE The operation of the Reactor Coolant Recirculat1on System is 
SAFETY ANALYSES an initial cond1tion assumed 1n the design basis loss of 

coolant accident (LOCA) (Ref. 1). During a LOCA caused by a 
recirculation loop p1pe break, the intact loop is assumed to 
provide coolant flow during the first few seconds of the 
accident. The initial core flow decrease 1s rapid because 
the rec1rculation pump 1n the broken loop ceases ta pump 
reactor coolant to the vessel almost 1mmediately. The pump 
in the intact loop coasts down relatively slowly. Th1s pump 
coastdown governs the core flow response for the next 
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several seconds until the jet pump suction is uncovered. 
The analyses assume that both loops are operating at the 
same flow prior to the accident. However, the LOCA analysis 
was reviewed for the case with a flow mismatch between the 
two loops, with the pipe break assumed to be in the loop 
with the higher flow. Wh1le the flow coastdown and core 
response are potentially more severe in this assumed case 
(since the intact loop starts at a lower flow rate and the 
core response is the same as if both loops were operating at 
a lower flow rate), a small mismatch has been determined to 
be acceptable based on engineering judgement. The 
recirculat1on system is also assumed to have suff1c1~nt flow 
coastdown characteristics tc maintain fuel thermal margins 
during abnormal operational transients, which are analyzed 
in Chapter 14 of the UFSAR. 

(continued> 
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Plant specific LOCA and average power range monitor/too 
block mo_nitor Technical Specifi catinn/maxi mum extended load 
line lilflit gns1yses have been p.erformed c1ssuming .only on~ 
operating recirculation loop. These analyses demonstrate 
that, in the event of a LOCA caused by a pipe break in th~ 
operating recirtulation loop, the Emergency Core Cooling 
System response wil1 prowide adequate core cooling (Refs. f, 
3,. 4, 7 and 8). fhe- Maximum Exten-de<J load Line Limit 
Analysis Pl~s (MELLLA+) operating domain has not been 
an,alyzed for single recircv1ation loop operation. 
Therefore, single loop operation 1s prohibited in the 
ME~LLA+ operatin.g domain (Ref. 9). 

The transient analyses of Cha~ter 14 of the UFSAR have also 
been performed for single recircu~ation loop operation 
(Ref. 5) arrd derno.nstrate suff-i ci ent fl \"/W coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operatj on, modi fi catfon to the Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpoi nts 1 s al so required to acc0unt for the different 
relationships between recirculation drive f1ow and reactor 
core flow. The MCPR limits and APLHGR limits (power
d~pendent APLHGR multi pl i €rs, MAPFA.Cp, and fl ow-dependent 
APLHGR multipliers, MAPFAC,) for single Toop_operation are 
specified in the COLR. The APRM Simulated Thermal Power, 
High Allowa_ble Value is in LCC 3.3.1.l, "Reactor Protection 
System (RPS) In~trumentation." 
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(continued) 
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Recirculation Loops Operating 
B 3.4.l 

Recirculation 1oops operating satisfies Criterion 2 of the 
NRC Policy Statement. 

Two recirculation loops are normally required to be in 
operation with their flows matched within the limits 
specifi e_d in SR 3. 4 .1.1 to ensure that during a LOCA caused 
by a break of the piping of one recirculation loop the 

con i ed 
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Recirculation Loops Operating 
B 3. 4 .1 

assumptions of the LOCA analysis are satisfied. 
Alternatively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR mult1pliers, MAPFACP and 
MAPFACf, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 
Thermal Power-High Allowable Value (LCO 3.3.l.l) must be 
applied to allow continued operation consistent with the 
assumptions of Reference 5. Single loop operation is 
prohibited in the MELLLA+ operating domain per Reference 9. 

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end Of this period, the associated equipment must be 
declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 
including the procedural steps necessary to limit flow in 
the operating loop, and the complexity and detail required 
to fully implement and confirm the requjred limit 
modifications. 

In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur. 

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not important. 

(continued) 
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ACTIONS Ll 

PBAPS UN IT 2 

With the requirements of the LCO not met, the recirculation 
loops must be restored to operation with matched flows 
within 24 hours. A recirculation loop is considered not in 
operation when the pump in that loop is idle or when the 
mismatch between total jet pump flows of the two loops is 
greater than required limits. The loop with the lower flow 
must be considered not in operation. Should a LOCA occur 
with one recirculation loop not in operation, the core flow 
coastdown and resultant core response may not be bounded by 
the LOCA analyses. Therefore, only a limited time is 
allowed to restore the inoperable loop to operating status. 

Alternatively, if the single loop requirements of the LCO 
are applied to operating limits and RPS setpoints, operation 
with only one recirculation loop would satisfy the 
requirements of the LCO and the initial conditions of the 
accident sequence. Note that single loop operation is 
prohibited in the MELLLA+ operating domain per Reference 9. 

The 24 hour Completion Time is based on the low probability 
of an accident occurring during this time period, on a 
reasonable time to complete the Required Action, and on 
frequent core monitoring by operators allowing abrupt 
changes in core flow conditions to be quickly detected. 

This Required Action <loes not require tripp1ng the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing viqration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump. 
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ACTIONS Ll 
(continued) 

PBAPS UNii 2 

The MELLLA+ operatin,g domain is not analyied for single 
recirculation loop operatian. Therefore; single loop 
o~eration is prohibited in the MElLLA+ operating domain 
<Ref. 9). Action shall be taken to immediately exit the 
MELLLM domain in order to return to operation at an 
analyzed cnndition. However, it is expected that plant 
design 1 im1 tati ons wi 11 preclude o-perati on in the MELLLA+ 
domain with a single recirculation loop. 

Ll 

With no recirculation loops in operation or the Required 
Act1an and associated Completion Time of Condition A or B 
not met, the pl9nt must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the plant must 
be brought to MOOE 3 within 12 hours. In this condition, 
the recircu~ation loops are not req~ired to be operating 
because of t~e reduced severity of DBAs and mi~jmal 
dependence on the recirculation loop coastdown 
~haratteristics. The allowed Completion Time of 12 hours is 
reasonable, ~ased on oper,atirig ex.pe.rienc~. to reach MOD£ 3 
from full power conditions in an orderly manner and without 
c~allenging plant systems. 

(continued} 
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SR 3.4,1.1 

Rec1~culation Loops Operating 
8 3.4.1 

This SR ensures the recirculation loops are within the 
al1owabl<? lim1ts for mismatch. At lo.w core flow (i.e., 
< 71.75 X 101,, lbm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Safety L1m1t such 
that the potential adver~e effeGt of early boiling 
transition during a LOCA is reduced. A lar~er flow mismatch 
can therefore be allowed when core flpw is< 71.75 X 
106 lbm/hr. Th:e recirculcJ.tio,i loop jet !}!Jmp flow, as used 
in this Su.rveill(lnce, is the summatton of the flows from all 
of the jet pumps asso.ciated with a single recirculation 
loop .. 

The m1smatth is measured in terms of core flow. (Rated core 
flow is 102.5 X 106 lbm/hr. The first 11mit 1s based on 
mismatch s 10% of rated core f1ow when operating at< 70% of 
rated core flow. The second limit is based on mismatch s 5$ 
of rated core flow when operating at~ 70% of rated core 
flow.) If th~ flow mismateh exceeds the specified limits, 
the loop with the lower flow is considered not in operati0n 
af!d operation in th€< MELLlA+ domain is prohibited p·er 
Reference 9. The SR is not required wher:1 both 1 oops are not 
in operatian since the mismatch limits are meaningless 
during single loop or natural circulation 0peration. The 
Surveillance must be performed within the specified 
Frequency aft€r both loops are in operation. The 
Surveillance Frequency is Gontrolled ijnder the surveillance 
Frequency Control Program. 

(continued} 
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Jet Pumps 
B 3.4.2 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 Jet Pumps 

BASES 

BACKGROUND The Reactor Coolant Recirculation Systea is described in the 
Background section of the Bases for LCO 3.4.1, 
aRecirculation Loops Operating,• which discusses the 
operating characteristics of the system and how these 
characteristics affect the Design Basis Accident (OBA) 
analyses. 

The jet pumps are reactor vessel internals and in 
conjunction with the Reactor Coolant Recirculation System 
are designed to provide forced circulation through the core 
to remove heat from the fuel. The jet pumps are located in 
the annular region between the core shroud and the vessel 
inner wall. Because the jet pump suction elevation is at 
two-thirds core height, the vessel can be reflooded and 
coolant level maintained at two-thirds core height even with 
the complete break of the recirculation loop pipe that is 
located below the jet pump suction elevation. 

Each reactor coolant recirculation loop contains ten jet 
PWIJPS. Recirculated coolant passes down the annulus between 
the reactor vessel wall and the core shroud. A portion of 
the coolant flows froa the vessel, through the two external 
recirculation loops, and becomes the driving flow for the 
jet PUIIJPS. Each of the two external recirculation loops 
discharges high pressure flow into an external manifold from 
which individual recirculation inlet lines are routed to the 
jet pump risers within the reactor vessel. The remaining 
portion of the coolant mi,cture in the annulus becomes the 
suction flow for the jet pumps. This flow enters the jet 
pump at suction inlets and is accelerated by the drive flow. 
The drive flow and suction flow are 11ixed in the jet pump 
throat section. The total flow then passes through the jet 
pmnp diffuser section into the area below the core (lower 
plenum), gaining sufficient head in the process to drive the 
required flow upward through the core. 

APPLICABLE Jet pump OPERABILITY is an implicit assumption in the design 
SAFffi ANALYSES basis loss of coolant accident {LOCA) analysis evaluated in 

Reference 1. 

ccontjnuedl 
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(continued) 

LCO 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

Jet Pumps 
B 3.4.2 

The capability of reflooding the core to two-thirds core 
height is dependent upon the structural integrity of the jet 
pumps. If the structural system, including the beam holding 
a jet pump in place, fails, jet pump displacement and 
perfomance degradation could occur, resulting in an 
increased fl ow area through the jet pump and a 1 ower core 
flooding elevation. This could adversely affect the water 
level in the core during the reflood phase of a LOCA as well 
as the assumed blowdown flow during a LOCA. 

Jet pumps satisfy Criterion 2 of the NRC Policy Statement. 

The structural failure of any of the jet pwnps could cause 
significant degradation in the ability of the jet pumps to 
allow reflooding to two-thirds core height during a LOCA. 
OPERABILITY of all jet pumps is required to ensure that 
operation of the Reactor Coolant Recirculation System will 
be consistent with the assumptions used in the licensing 
basis analysis (Ref. 1). 

In HODES 1 and 2, the jet pumps are required to be OPERABLE 
since there is a large amount of energy in the reactor core 
and since the limiting DBAs are assumed to occur in these 
MODES. This is consistent with the requirements for 
operation of the Reactor Coolant Recirculation System 
{LCO 3.4.1). 

In MODES 3, 4, and 5, the Reactor Coolant Recirculation 
System is not required to be in operation, and when not in 
operation, sufficient flow is not available to evaluate jet 
pump OPERABILITY. 

A.J. 

An inoperable jet pump can increase the blowdown area and 
reduce the capability of reflooding during a design basis 
LOCA. If one or more of the jet pumps are inoperable, the 
plant must be brought to a MOOE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
MOOE 3 within 12 hours. The Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems. 

(continued) 
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SR 3.4.2,1 

Jet Pumps 
B 3.4.2 

This SR is designed to detect significant degradation in jet 
pump perfonnance that precedes jet pump failure (Ref. 2). 
This SR is required to be performed only when the loop has 
forced recirculation flow since surveillance checks and 
measurements can only be performed during jet pump 
operation. The jet pump failure of concern is a complete 
mixer displacement due to jet PUIIP bea111 failure. Jet pump 
plugging is also of concern since it adds flow resistance to 
the recirculation loop. Significant degradation is 
indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships. The 
allowable deviations from the established patterns have been 
developed based on the variations experienced at plants 
during normal operation and with jet pump assembly failures 
(Refs. 2 and 3). Each recirculation loop must satisfy one 
of the performance criteria provided. Since refueling 
activities (fuel assembly replacement or shuffle, as well as 
any modifications to fuel support orifice size or core plate 
bypass flow) can affect the relationship between core flow, 
jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle. 
Similarly, initial entry into extended single loop operation 
may also require establishment of these relationships. 
During the initial weeks of operation under such conditions, 
while baselining new •established patterns,A engineering 
judgement of the daily surveillance results is used to 
detect significant abnonnalities which could indicate a jet 
pump failure. 

The recirculation pump speed operating characteristics (pump 
flow and loop flow versus pwnp speed) are determined by the 
flow resistance fr0111 the loop suction through the jet plllllp 
nozzles. A change in the relationship indicates a plug, 
flow restriction, loss in pump hydraulic perfol'"lllance, 
leakage, or new flow path between the recirculation PllDlP 
discharge and jet pwap nozzle. For this criterion; the pump 
flow and loop flow versus pump speed relationship must be 
verified. 

Individual jet pumps in a recirculation loop nornally do not 
have the same flow. The unequal flow is due to the drive 
flow manifold, which does not distribute flow equally to all 
risers. The flow (or jet PlJIIP diffuser to lower plenum 
differential pressure) pattern or relationship of one jet 

{cont1nuedl 
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SR 3.4,2,l (continued) 

Jet Pumps 
B 3.4.2 

pump to the loop average is repeatable. An appreciable 
change in this relationship is an indication that increased 
(or reduced) resistance has occurred in one of the jet 
pumps. This may be indicated by an increase in the relative 
flow for a jet pump that has experienced beam cracks. 

The deviations from normal are considered indicative of a 
potential problem in the recirculation drive flow or jet 
pump system (Ref. 2). Normal flow ranges and established 
jet pump flow and differential pressure patterns are 
established by plotting historical data as discussed in 
Reference 2. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 allows this 
Surveillance not to be performed until 4 hours after the 
associated recirculation loop is in operation, since these 
checks can only be performed during jet pump operation. The 
4 hours is an acceptable time to establish conditions 
appropriate for data collection and evaluation. 

Note 2 allows this SR not to be performed until 24 hours 
after THERMAL POWER exceeds 22.6% of RTP. During low flow 
conditions, jet pump noise approaches the threshold response 
of the associated flow instrumentation and precludes the 
collection of repeatable and meaningful data. The 24 hours 
is an acceptable time to establish conditions appropriate to 
perform this SR. 

1. UFSAR, Section 14.6.3. 

2. GE Service Information Letter No. 330, "Jet Pump Beam 
Cracks," June 9, 1980. 

3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07: BWR 
Jet Pump Assembly Failure," November 1984. 

4. NEDC-33873P, "Safety Analysis Report for Peach Bottom 
Atomic Power Station, Units 2 and 3, Thermal Power 
Optimi;zation," Revision O. 
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SB 3,4,2,l (continued) 

Jet Pumps 
B 3,4.2 

pump to tha loop average is repeatable. An appreciable 
cha~ge in this relationship is an indication that increased 
(or reduced) resistance has occurred tn one of the jet 
pum~s. This may be indicated by an increase in the re1at1ve 
flow for a jet pump that has experienced beam cracks. 

The deviations from normal are considered indica~ive of a 
p,otential problem tn the recirculation drive flow or jet 
pump system (Ref. 2). Normal flow ranges and established 
jet pump flow and differential pre,ssure patterns are 
established by plotting histor1cal data as discussed in 
Reference 2, 

The Sur-veil1ance Frequency is controlled un-der the 
Surveillance Frequency Control Program. 

Tnis SR is modified by two Notes. Note 1 allows this 
Surve1llar:ice not to be perf0rmed until 4 hours- .after the 
associated recirculation loop i-s in operation, 5tnce the-se 
checks can only be performed during jet pump operation. The 
4 hours is an acceptable time to establish conditions 
appropriate f0r data colle~tion and evaluatioo. 

Note 2 allows this SR not to be pe.rformed until 24 hours 
after THERMAL POWER exceeds 23% of RTP. During low flow 
conditions, jet pump noise approaches the threshold respon~e 
of the associated fl ow instrumentation and precl ude:s the 
collection of repeatable and meaningful data. The 24 hours 
is a,n acceptable t1me to establish conditions 11ppropriate to 
perform this SR. 

1. UFSARj Section 14.6.3. 

2. GE Service Information Letter No. 330, "Jet Pump Beam 
Cracks," June 9, 1980. 

3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07: BWR 
Jet Pump Ass,emb,ly Fa1lure," November 19'84. 
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8 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 Safety Relief Valves (SRVs) and Safety Valves (SVs) 

BASES 

BACKGROUND 

PBAPS UN IT 2 

The ASME Code requires the reactor pressure vessel be 
protected from overpressure during upset conditions by 
self-actuated safety valves. As part of the nuclear 
pressure relief system, the size and number of SRVs and SVs 
are selected such that peak pressure in the nuclear system 
will not exceed the ASME Code limits for the reactor coolant 
pressure boundary (RCPB). 

The SRVs and SVs are located on the main steam lines between 
the reactor vessel and the first isolation valve within the 
drywell. The SRVs can actuate by either of two modes: the 
safety mode or the depressunizat1on mode. In the safety 
mode, the pilot disc opens when steam pressure at the valve 
inlet expands the bellows to the extent that the hydraulic 
seating force on the pilot disc is reduced to zero. Opening 
of the pilot stage allows a pressure differential to develop 
across the second stage disc which opens the second stage 
disc, thus venting the chamber over the main valve piston. 
This causes a pressure differential across the main valve 
piston which opens the main valve. The SVs are spring 
loaded valves that actuate when steam pressure at the inlet 
overcomes the spring force holding the valve disc closed. 
This satisfies the Code requirement. 

Each of the 11 SRVs discharge steam through a discharge line 
to a point below the minimum water level in the suppression 
pool. The three SVs discharge steam directly to the 
drywell. In the depressurization mode, the SRV is opened by 
a pneumatic actuator which opens the second stage disc. The 
main valve then opens as described above for the safety 
mode. The depressurization mode provides controlled 
depressurization of the reactor coolant pressure boundary. 
All 11 of the SRVs function in the safety mode and have the 
capability to operate in the depressurization mode via 
manual actuation from the control room. Five of the SRVs 
are allocated to the Automatic Depressurization System 
(ADS). The ADS requirements are specified in LCO 3.5.1, 
"ECCS-Operating." 

(continued) 
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SRVs and SVs 
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APPLICABLE The overpressure protection system must accommodate the most 
SAFETY ANALYSES severe pressurization transient. Eva1uat1ons have 

determined that the most severe transient is the closure of 
all main steam isolation valves (MSIVs), fol1owed by reactor 
scram on high neutron flux (i.e., failure of the direct 
scram assoc1ated with MSIV position) (Refs. 1, 4 and 5). 

LCO 

PBAPS UNIT 2 

For the purpose of the analyses, 12 SRVs and SVs are assumed 
to operate in the safety mode. The analysis results 
demonstrate that the design SRV and SV capacity is capable 
of maintaining reactor pressure below the ASME Code limit of 
110% of vessel design pressure (110% x 1250 ps1g = 
1375 psig). This LCO helps to ensure that the acceptance 
lim1t of 1375 psig is met during the Design Basis Event. 

From an overpressure standpoint, the design basis events are 
bounded by the MSIV closure with flux scram event described 
above. Reference 2 discusses additional events that are 
expected to actuate the SRVs and SVs. Although not a design 
basis event, the ATWS ana1ysis demonstrates that peak vessel 
bottom pressure is less than the ASME Service Level C limit 
of 1,500 psig. 

SRVs and SVs satisfy Criterion 3 of the NRC Policy 
Statement. 

The safety function of any combination of 12 SRVs and SVs 
are required to be OPERABLE to satisfy the assumptions of 
the safety analysis (Refs. 1, 2, 4 and 5). Regarding the 
SRVs, the requirements of this LCO are applicable only to 
their capability to mechanically open to relieve excess 
pressure when the lift setpoint is exceeded (safety mode). 

The SRV and SV setpoints are established to ensure that the 
ASME Code limit on peak reactor pressure is satisfied. The 
ASME Code specifications require the lowest safety valve 
setpoint to be at or below vessel design pressure 
(1250 psig) and the highest safety valve to be set so that 
the total accumulated pressure does not exceed 110% of the 
design pressure for overpressurization conditions. The 
transient evaluations in the UFSAR are based on these 
setpoints, but also include the additional uncertainties of 
+ 3% of the nominal setpoint to provide an added degree of 
conservatism. 

Operation with fewer valves OPERABLE than specified, or with 
setpoints outside the ASME limits, could result in a more 
severe reactor response to a transient than predicted, 
possibly resulting in the ASME Code limit on reactor 
pressure being exceeded. 

(continued) 
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SRVs and SVs 
B 3.4.3 

If a second SRV or SV becomes inoperable leaving 12 operable 
SRVs/SVs and iHERMAL POWER is above 3358 MWt, then C,onditiort 
A must be entered. THERMAL POWER may be reduced to less 
than or equa,l to 3358 MWt within J.2 hours from when the 
second SRV or SV became inoperable to exit Condition A. If 
repairs are made such that at 1 east 1'.3 SRVs/SVs are 
ogerable, then operations may resume at IITP. 

If during PBAPS Unit 2 Cycle 22t a third SRV/SV inoperable 
leaving 11 operable SRVs/SVs, then Condition A will require 
Unit 2 to be in Mode 3 within 12 hours from when one or 
more required SRV/SV became inoperable. If repairs are 
made such that U SRVs/SVs are operable, then operations ina.y 
resume at less than or equal to 3358 MWt. If repairs are 
made s.ucl't that at least 13 SRVs/SVs are operabler then 
operations may resume at RTP. 

(continued) 

B l.4-16a Revi s_i on No. 142 

I ' ------- - ---------- ---- - -- ------ ----- --------------- - -----

.I 



BASES (continued) 

APPLICABILITY 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 2 

SRVs and SVs 
B 3.4.3 

In MODES 1, 2, and 3, all required SRVs and SVs must be 
OPERABLE, since considerable energy may be in the reactor 
core and the limiting design basis transients are assumed to 
occur in these MODES. The SRVs and SVs may be required to 
provide pressure relief to discharge energy from the core 
until such time that the Residual Heat Removal (RHR) System 
is capabl~ of dissipating the core heat. 

In MODE 4, decay heat is low enough for the RHR System to 
provide adequate cooling, and reactor pressure is low enough 
that the overpressure limit is unlikely to be approached by 
assumed operational transients or accidents. In MODE 5, the 
reactor vessel head is unbolted or removed and the reactor 
is at atmospheric pressure. The SRV and SV function is not 
needed during these conditions. 

A.land A.2 

With less than the m,n,mum number of required SRVs or SVs 
OPERABLE, a transient may result in the violation of the 
ASME Code limit on reactor pressure. If the safety function 
of one or more required SRVs or SVs is inoperable, the plant 
must be brought to a MODE in which the LCO does not apply. 
To achieve this status, the plant must be brought to MODE 3 
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.4.3.1 

This Surveillance requires that the required SRVs and SVs 
will open at the pressures assumed in the safety analyses of 
References 1 and 2. The demonstration of the SRV and SV 
safety lift settings must be performed during shutdown, 
since this is a bench test, to be done in accordance with 
the INSERVICE TESTING PROGRAM. The lift setting pressure 
shall correspond to ambient conditions of the valves at 
nominal operating temperatures and pressures and be verified 
with insulation installed simulating the in-plant condition. 
The SRV and SV setpoint is± 3% for OPERABILilY. Prior to 
placing new or refurbished valves into service, the valve 
openings setpoints must be adjusted to be within± 1% of 
their nominal setting. 

(continued) 
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REFERENCES 

.PBAPS UN IT 2 

SR 3,4,3.2 

SRVs and svs 
B 3.4.3 

The pneumatic actuator of each SRV valve is stroked to 
verify that the second stage pilot disc rod 1s mechanically 
displaced when the actuator strokes. Seconq stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The total amo~nt of movement of the second stage 
pilot rod from the valve closed position to th_e open 
position shall meet criter1a established by the SRV 
supplier. If the valve·fa11s to actuate due only to the 
failure of the solenoid, but is capable of opening on 
overpressure, the safety function of the SRV is considered 
OPERABLE. 

The Survei11ance Frequency is controlled under the 
SurveillaAce frequency Control Program. 

1. NEDC-33566P, "Safety Analysis Report for Exel on Peach 
Bottom Atomic Power Stat1on, Units 2 and 3, Constant 
Pressure Power Uprate," Revision -0. 

2. UFSAR, Chapter 14. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk- Inf6.rmed Mod if1 cation to Selected Re qui red 
tnd States for BWR Plants, December 2002. 

4. G-080-VC-413, "Reactor Vessel Ov~rpressure Protection," 
GE Hitachi N~clear Energy, 26A8321, Revision 1. 

5. G-080-VC-468, "Peach Bottom Units·2 & 3 Two Safety 
Rel1ef Valves Out-of-Service Evaluation," GE H1t~chi 
Nuclear Energj, 004N6240-P, Revision 1. 
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BACKGROUND 
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The RCS includes systems and components that contain or 
transport the coolant to or from the reactor core. The 
pressure containing components of the RCS and the portions 
of connecting systems out to and including the isolation 
valves define the reactor coolant pressure boundary (RCPB). 
The joints of the RCPB components are welded or bolted. 

During plant life, the joint and valve interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 
either nonnal operational wear or mechanical deterioration. 
Limits on RCS operational LEAKAGE are required to ensure 
appropriate action is taken before the integrity of the RCPB 
is impaired. This LCO specifies the types and limits of 
LEAKAGE. This protects the RCS pressure boundary described 
in 10 CFR 50.2, 10 CFR 50.55a(c), and the UFSAR (Refs. 1, 2, 
and 3). 

The safety significance of RCS LEAKAGE from the RCPB varies 
widely depending on the source, rate, and duration. 
Therefore, detection of LEAKAGE in the primary containment 
is necessary. Methods for quickly separating the identified 
LEAKAGE from the unidentified LEAKAGE are necessary to 
provide the operators quantitative information to pennit 
them to take corrective action should a leak occur that is 
detrimental to the safety of the facility or the public. 

A limited amount of leakage inside primary containment is 
expected from auxiliary systems that cannot be made 100% 
leaktight. Leakage from these systems should be detected 
and isolated from the primary containment atmosphere, if 
possible, so as not to mask RCS operational LEAKAGE 
detection. 

This LCO deals with protection of the RCPB from degradation 
and the core from inadequate cooling, in addition to 
preventing the accident analyses radiation release 
assumptions from being exceeded. The consequences of 
violating this LCO include the possibility of a loss of 
coolant accident. 

(continued) 
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The allowable RCS operational LEAKAGE lim1ts are based on 
the predicted and experimentally observed behavior of pipe 
cracks. The normally expected background LEAKAGE due to 
equipment design and the detection capability of the 
instrumentation for determining system LEAKAGE were also 
considered. The evidence from experiments suggests that, 
for LEAKAGE even greater than the specified unidentified 
LEAKAGE limits, the probability 1s small that the 
imperfection or crack associated with such LEAKAGE would 
grow rapidly. 

The unidentified LEAKAGE flow limit allows time for 
corrective action before the RCPB co~ld be significantly 
compromised. The 5 gpm limit is a small fraction of the 
calculated flow from a critical crack in the primary system 
piping. Crack behavior frGm experimental programs (Refs. 4 
and 5) shows that leakage rates of hundreds of gallons per 
m1 nute wi 11 precede crack instability. 

The low limit on increase in unidentified LEAKAGE assumes a 
failure mechanism of intergranular stress corrosion crack1ng 
(IGSCC) in service sensitive ty~e 304 and type 316 
austenitic stainless steel that produces tight cracks. This 
flow increase limit is capable of providing an early warning 
of such deterioration. 

No applicable safety analysis assumes the total LEAKAGE 
limit. The tota1 LEAKAGE limit considers RCS inventory 
makeup capability and drywell floor sump capacity. 

RCS operational LEAKAGE satisfies Criterion 2 of the NRC 
Policy Statement. 

RCS operational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

Pressure boundary LEAKAGE is prohibited as the leak 
itself could cause further RCPB deterioration, 
resulting in higher LEAKAGE. 
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b. 

C. 

ct, 

Unidentified LEAKAGE 

RCS Operational LEAKAGE 
B 3 .4 . .4 

the s- gprn of uni denti fi ed LEA~GE is al lowed as. a 
reasonable minimum detectable Qmount that the 
conta1nment air m0nit6ring and drywell sump level 
monitoring equ1pment can detect within a reasonable 
time period. Separating the sourcas of LEAKAGE (i.e., 
U:A~AGE Hom an i<t_entifi.ed source versus LEAKAGE from 
ah Ll1'1id,et:ltifi€d source) fs necessary for prompt 
1dent1ftcatio~ of pQtentially adverse conditions, 
assessment of tt'Je safety sign1f1cance, and corrective 
c1 c.t ion. 

The totBl UAKAGE limit is based nn a reasonable 
minimum dGtectab1e amount. The limit also accounts 
for LEAKAGE from known s.otJrces (identified LEAKAGE). 
V'iolation of this LCO indicates an unexpected amount 
of LEAKAGE and, therefore, could indicate new or 
additional degradation in an RCPB component or system. 

Unidentified LEAK8GE Increase 

An unidentified ltAKAGE increase of> 2 gpm within the 
previOu£ 24 hour period indicates a potential flaw in 
the RCP8 and must be quickly evaluat~d t0 determine 
the ·sou.re:e and e_xterrt of the LEAKAGE. The increase is 
rniasured r!;'!1 at i ve to the s-teady state va 1 ue; temporary 
changes in LtAKA~E rate as a result of transtent 
conditions (e.g., startup) are not tQJ1Sidered. As 
such, the 2 gpm increase ltmit is only appiicable 1n 
MOD£ 1 when operating pressure~ ar:id temperatures are 
established. 

In MOD~S 1, 2. and 3, th,e RCS oper-atioha1 LE'.AKAG[ Lrn 
applies, because the pntehtial for RC~B LEAKAGE 1s greatest 
when the reactor is pres~urized. · 

In MODES 4 and 51 RCS operatior'ial LEAKAGE limits are n0t 
rgquired since the reactor 1s not pressurized and stresses 
in the RCPB materials and potential for LfAkAGt ar~ reduced. 

(continued) 
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If pressure boundary LEAKAGE exists, the affected component, 
pipe, or vessel must be isolated from the RCS by a closed 
manual va1ve, closed and de-activated automatic valve, blind 
flange, or check valve within 4 hours. While in this 
condition. structural integrity of the system should be 
considered because the structural integrity Of the part of 
the system within the isolation boundary must be maintained 
under all licensing basis conditions, including 
consideration of the potential for further degradation of 
the isolated location. ~ormal LEAKAGE past the isolation 
device is acceptable as it will limit RCS LEAKAGE and is 
incTuded in identified or unidertified LEAKAGE. This action 
is necessary to prevent further deterioration of the RCPB. 

lL..1 

With RCS unidentified or total LEAKAGE greater than the 
limits, actions must be taken to reduce the leak. Because 
the LEAKAGE limits are conservatively below the LEAKAGE that 
would constitute a critical crack size, 4 hours is allowed 
to reduce the LEAKAGE rates before the reactor must be shut 
down. If an unidentified LEAKAGE has been identified and 
quantified, it may be reclassified and considered as 
identified LEAKAGE; however, the total LEAKAGE limit would 
remain unchanged. 

C.1 and C.2 
An unidentified LEAKAGE increase of> 2 gpm within a 24 hour 
period is an indication of a potential flaw in the RCPB and 
must be quickly evaluated. Although the increase does not 
necessarily viol ate the absolute uni dE;ntifi ed LEAKAGE 1 imi t, 
certain susceptible components must be determined not to be 
the source of the LEAKAGE increase within tne required 
Completion Time. For an unidentified LEAKAGE increase 
greater th i;l n re qui red l i m its , an al tern at i v-e to red u c i n g 
LEAKAGE increase to within limits (1.e., reducing the 
leakage rate such that the current rate is less than the 
"2 gpm increase in the previous 24 hours" limit; either by 
isolating the source or other possible methods) is to 
evaluate service sensitive type 304 and typa 316 austenitic 
stainless steel piping that is subject to h1gh stress or 
that contai~s relatively stagnant or 1ntermittent flow 
fluids and determine it is not the source of the increased 
LEAKAGE. This type piping is very susceptib~e to IGSCC. 

The 4 hour Completion Time is reasonable to properly reduce 
the LEAKAGE increase or verify the source before the reactor 
mu$t be shut down without unduly jeopardizing plant safety. 

0.1 and 0.2 
If ~ny Required Action and associated Completion Time is not 
met, the plant must be brought to a MOVE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours and to MODE 4 within 
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36 hours. The allowed Completion Times are reasOl'lable, 
based on operating experience, to reach the required plant 
conditions from fl.ell p,owe,r cond1t1ons in an ordfjrly manner 
and without challen9ing plant saf~ty systems. 

Th~ RCS LEAKAGE is monitored by a variety of i~struments 
designed to provid,e alarrus when LEAKAGE: is indicated and to 
quantify the various types of LEAKllGE. Leakage detection 
instr~mentation is d1~cussed in more detail in the Bases for 
LCO 3.4.5, "RCS Leakage Detection Instrum_entation." Sump 
level and flow rate are typically monitored to determine 
actual LEAKAGE rates; however, any mathod may be used to 
qwwtHy LEAKAGE withh1 the guidelines o.f Reference 6. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. 1G CFR 50,2. 

2 . l O CF R 50 . 65 a ( c) . 

3. UFSAR, Section 4.10.4. 

4. ~EAP-5620, "Failure Be~avior ih ASTM Al068 Pipes 
Containing Axial Through-Wall f<laws," April 1%8. 

5. NU REG- 75/067, "Invest1,gati on and Evaluation of 
Cracking in Austenitic StainJess Steel Piping of 
Boiling Water Reactqrs," October 1975. 

6. Regulatory Guide 1.45, May 1973. 

7. Generic Letter 88-Ql, "NRC Pbs1tion on IGSCC tn BWH 
Austeniti~ Stainless Steel Ptping,h January 1988. 
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UFSAR Safety D€sign Basis (Ref. 1) requires means for 
det€cting and, to the extent practical, identifying the 
location of the source of RCS LEAKAGE. Regulatory 
Guide 1.45, Revision 0, (Ref. 2) describes acceptable 
methods for selecting leakage detection systems. 

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2). 
Leakage detection systems for the RCS are provided to alert 
the operators When leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of leakage rates. In addition to meeting the 
OPERABILITY requirements, the monitors are typically set to 
provide the most sensitive response without causing an excessive 
number of spurious alarms. The Bases for LCO 3.4.4, "RCS 
Operational LEAKAGE," discuss the limits on RCS LEAKAGE 
rates. 

Systems for separating the LEAKAGE of an identified source 
from an unidentified source are necessary to provide prompt 
and quantitative information to the operators to perm1t them 
to take immediate corrective action. 

LEAKAGE from the RCPB inside the drywell is detected by at 
least one of two independently monitored vari~bles, such ~s 
sump level changes and drywell gaseous radioactivity levels. 
The primary means of quantifying LEAKAGE in the drywell is 
the drywell floor drain sump monitoring system. 

The drywel1 floor drain sump monitoring system monitors the 
LEAKAGE collected in the floor drain sump. This 
unidentified LEAKAGE consists of LEAKAGE from control rod 
drives, valve flanges or packings, floor drains, the Reactor 
Building Closed Cooling Water System, and drywell air 
cooling unit condensate drains, and any LEAKAGE not 
collected in the drywel1 equipment drain sump. 

An alternate to the drywel1 floor drain sump monitoring 
system is the drywel1 equipment drain sump monitoring 
system, but only if the drywell floor drain sump is 
overflowing. The drywell equipment drain sump collects not 
only all leakage not collected in the drywell floor drain 
sump, but also any overflow from the drywell floor drain 
sump. Therefore, if the drywell floor drain sump is 

(continued) 
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overflowing to the drywell equipment drain sump, the drywell 
equipment drqin sump monitoring system can be used to 
quantify LEAKAGE. In this condition, all LEAKAGE measured 
by the drywell equipment drain sump monitoring system is 
assumed to be unidentified LEAKAGE. 

The floor drain sump level indicators have switches that 
start and stop the sump pumps when required. If the sump 
fills to the high high level setpoint, an alarm sounds in 
the control room, indicating a LEAKAGE rate into the sump in 
excess of 50 gpm. 

A flow transmitter in the discharge line of the drywell 
floor drain sump pumps provides flow indication in the 
control room. The pumps can also be started from the 
control room. 

The primary containment air monitoring system continuously 
monitors the primary containment atmosphere for airborne 
gaseous radioactivity. A sudden significant increase of 
radioactivity, which may be attributed to RCPB steam or 
water LEAKAGE, is annunciated in the control room. 

APPLICABLE A threat of significant compromise to the RCPB exists if the 
SAFETY ANALYSES barrier contains a crack that is large enough to propagate 

rapidly. LEAKAGE rate limits are set low enough to detect 
the LEAKAGE emitted from a single crack in the RCPB (Refs. 3 
and 4). The allowed LEAKAGE rates are well below the rates 
predicted for critical crack sizes (Ref. 6). Therefore, 
these actions provide adequate response before a significant 
break in the RCPB can occur. 

LCD 

PBAPS UN IT 2 

RCS leakage detection instrumentation satisfies Criterion 1 
of the NRC Policy Statement. 

This LCD requires instruments of diverse monitoring principles 
to be OPERABLE to provide confidence that small amounts of 
unidentified LEAKAGE are detected in time to allow actions to 
place the plant in a safe condition, when RCS LEAKAGE indicates 
possible RCPB degradation. 

The LCD requires two instruments to be OPERABLE. 

The drywell sump monitoring system is required to quantify 
the unidentified LEAKAGE from the RCS. Thus, for the system 
to be considered OPERABLE, the system must be capable of 

(continued) 
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measuring reactor coolant leakage. This may be accomp11shed 
by use of the associated d:rywel 1 sump fl ow integrator, fl ow 
recorde-r, or the pump curves and drywel1 sump DUITTP out: t:irne. 
The system consists of a) the drywell floor drain sump· 
monitoring system, orb) the drywell equipment drain sump 
monitoring system, but only when the drywell floor drai~
sump is overflowing. The identification of an increas_e in 
unidentified LEAKAGE win be _delayed by the time r€quired for 
the unidentified LEAKAGE to travel to the drywell sump and it 
may take longer than one hour to detect a 1 gpm increase in 
unidentified LEAKAGE, depending on the origin and magnitude of 
the LEAKAGE. This sensitivity is acceptable for containment 
sump monitor OPERABILITY. 

The reactor coolant contains radioactivity that, when released 
to the primary containment, can be detected by the gaseous 
primary containment atmospheric radioactivity monitor. Only one 
of the two detectors is requi'red to be OPERABLE. A 
radioactivity detection system is incruded for monitoring 
gaseous activities because of its sensitivitfe~ and rapid 
responses to RCS LEAKAGE, but 1t has recogniL'.ed 1 imitati ohs. 
Reactor coolant radioactivity levels wtll be low durlhg initial 
reactor startup and for a few weeks thereafter, until acti vate.d 
corroston products have !Jeen f~rmed and fission products appear 
frQm fuel e.lement c:1 9ddtng contamination or- cladding defects. 
If there are few fuel element cladding defects and low levels of 
activation products, it may not be possible for the gaseous 
primary containment atmos:pheri c radi oact1 vity monitor to detect 
a 1 gpm_ lncrease w1thi n 1 hour during normal operation. 
However. the gasews pri'mary containment atmospheric 
radioactivity monitor is OPERABLE when 1t is capable of 
<:letecting a 1 gpm increase in ~nidentified LEAKAGE within 1 hour 
giv:eri an RCS a<;t1v.ity equivalent to that assumed in the qesign 
talculatiuRs for the monitors (Reference 6). 

The LCO is satisfied when monitors of d•i verse measurement means 
are availabi'e. Thus, the drywell sump .monitoring systeml il'J 
combination w:Hh a gas€ous primary -eo·ntainment atmQspheri·c 
radioactivity monito·r pro-vi.des an. acceptable minimum, 

fn MODES 1, 2, a~d 3, leakage detecti~n systems a~e required 
to be OPfRABLE to support LCO 3.4.4, This App]icability is 
cons 1 stent with that for _LCO 3. 4. 4. 

C cont i nu·ed) 
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With the drywell sump mcnitorfng system inoperable, the only 
means of detecting LEAKAGE is the primary contair.ment 
atmospheric gaseous radiation monitor. The primary containmen: 
atmospheric gaseous raciation monitor typically cannot detect a 
1 gpm leak within one hour when RCS activity is low. In 
add~tion, this configuration does not provide the req~ired 
diverse means of leakage detection. Indirect methods of 
monitcring RCS leakage musi be implemented. Grab sam~1es of the 
primary containment atmosphere must be taken and analyzed and 
~onitoring of RCS leakage by administrative means must be 
performed every 12 hours to provide alternate periodic 
information. The definition of grab sample woula not preclude 
using instal1ed accurate instrumentatior to take a grab sample 
(which can be defined as a sir.gle ~easurernent at a discrete 
point in time). A TS, TRK, or ODCM Required Action/ Required 
Compensatory Measure requiring a grab sample be take1 mQy 
include the use of installed avaiJaole instrumentation that, 
although potentially inoperable, still provjdes a valid process 
measurement at a $pecific point in time. 

Administrative mear.s of monitoring ~CS leakage ~r.clude 
monitoring and trending parafTl€ters that may indicate an increase 
in RCS leakage. There are diverse alternati~e mechanisms from 
which appropriate indicators ~ay be selected based on plant 
conditions. It is not necessary to utilize all of these 
IT1€thods, but a method or met~ods should be selected considering 
tne current plant conditio~s and historical or expected sources 
of u~identified leakage. The administrative methods are crywell 
pressure a~d temperature, Reactor Recirculation System pump seal 
pressure and temperature J~d motor cooler temperature 
indications, and Safety Relief Valves tailpipe temperature. 
These indications, coupled with t~e atmospheric grab samples, 
are sufficient to a:ert the operating staff to an ur.expected 
increase in unident~fied LEAKAGE. 

The 12 hour interval is sufficient to detect increasing RCS 
leakage. The Requirec Action provides 7 days tc restore another 
RCS leakage monitor to OPEC¼BLE status ~o regain the intended 
leakage detection diversity. The 7 day Co.~pletion Time ensures 
that the plant will not be operated in a degraded configuration 
for a lengthy time per1od. 

B.1 and 612 

With the ga~eous primary containment atmcspheric monitoring 
channe1 inoperable, grab samples of the primary containment 
atmosphere must be taken ana analyzed for gaseous 
radioactivity to proviae periodic leakage information. 
Provided a sample is obtained and analyzed once every 
12 hours, the plant may be operated for up to 30 days to 
allow restoration of the required monitor. 
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B,1 and B.2 (continued) 

The 12 hour interval provides periodic information that is 
adequate to d~tect LEAKAGE. The 30 day Completion Time for 
restoration recognizes that at 1 iast- one other form of 
leakage detection is available. 

c, 1 an<l c. 2 

If any Required Action and associated Completion Time of 
Condition A or B cannot be met, the plant must be brought to 
a MODE 1~ which the LCO does not apply. To achieve this 
status, the plant must b~ brought to at least MOD£ 3 with1n 
12 hours and MOOE 4 within 36 hours. The allowed Completion 
Times are reasonable, based on operating experience, to 
perform the actions in a·n ord.er1y manner and without 
challenging plant systems. 

lL..l 

With all required monitors inoperable, no required automatic 
means of monitoring LEAKAGE are available, anu immediate 
plant shutdown tn accordance with LCO 3.0.3 is required. 

SR 3.4.5.1 

This SR -is for the p~rformance of a CHANNEL CHECK of the 
required primary containment atmospheric monitoring system. 
The check gives reasonable c_onfidenc.e that the channel is 
operating properly. The Surveillance Frequency is 
controlled under the Survetllance Frequency Control _Program. 
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SR 3,4,5,2. 

This SR is for the performance of a CHANnL FUNCTIONAL TEST 
of the required RCS leakage dijtect1on instrumentation. The 
tist ensures that the monitors can perform their function in 
the desired manner. The test also verifies the alarm 
setpo.fnt and relative accuracy Of the: instrument string. 
The Survei 11 ance· ,frequency is c-ontrol 1 e:d under the 
Surveillance Frequency Control P~ogram. 

SR 3.4.5.3 

This SR is for the performance of a CHANNEL CALIBRATION of 
required leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument strin~. 

The Surve1llance Frequency is controlled under tbe 
Surveillance Frequency Control Program. 

1. UFSAR, Section 4.10.2. 

2. Regulatory G1:1ide L45, Revision 0, "Reactor Coolant 
Press~re Boundary Leak~ge Detection Sysiems,ri May f97~. 

, .3., GEAP-562,0, "Failure Behavior i-n ASTM A106B Pipes 
Containing Axial Through-Wall Flaws," April 1968. 

4, NUREG-75/067, "'Investigation and Evaluation, of 
Cracking in Austenitic Sta~nless Steel Piping, or 
Boiling Water Reactors," Octoter 1975 ¥ 

5. UFSAR, Section 4.10.4. 

6. .UFSAR, ,S_ection 4.10.3.2. 
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During circulation, the reactor coolant acquires radioactive 
materials due to release of fission products from fuel leaks 
into the reactor coolant and activation of corros1on 
products in the reactor coolant. These radioact1ve 
materials in the reactor coolant can plate out in the RCS, 
and, at times, an accumulation will break away to spike the 
normal level of radioactivity. The release of coolant during 
a Design Basis Accident (OBA) could send radioactive 
materials 1nto the environment. 

Limits on the maximum allowable level of radioactivity in 
the reactor coolant are established to ensure that in the 
event of a release of any radioactive material to the 
environment during a OBA, radiation doses are maintained 
within the limits of 10 CFR 50.67 (Ref. 1). 

This LCO contains the iodine specific activity limits. The 
iodine isotopic activities per gram of reactor coolant are 
expressed in terms of a DOSE EQUIVALENT I-131. The 
allowable level is intended to limit the maximum 2 hour 
radiation dose to an individual at the site boundary to 
within the 10 CFR 50.67 limit as modified in Regulatory 
Guide 1.183. Table 6. 

Analytical methods and assumptions involving radioactive 
material in the primary coolant are presented in the UFSAR 
(Ref. 2). The specific activity in the reactor coolant (the 
source term) is an initial condition for evaluation of the 
consequences of an accident due to a main steam line break 
(HSLB) outside containment. No fuel damage is postulated in 
the MSLB accident, and the release of radioact1ve material 
to the environment is assumed to end when the main steam 
isolation valves (HSIVs) close completely. 

Th1s MSLB release forms the basis for determining offsite 
doses (Ref. 2). The limits on the specific activity of the 
primary coolant ensure that the maximum 2 hour TEDE doses at 
the site boundary, result1ng from an MSLB outside 
containment during steady state operation, will not exceed 
the dose guidelines of 10 CFR 50.67 as modified in 
Regulatory Guide 1.183, Table 6. 

{continued) 
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The limits on spec1fic act1vity are values from a parametric 
evaluation of typical s1te locations. These limits are 
conservat1ve because the evaluation considered more 
restrict1ve parameters than for a specif1c site, such as the 
location of the site boundary and the meteorological 
conditions of the site. 

RCS specif1c activ1ty sat1sf1es Criterion 2 of the NRC 
Policy Statement. 

The specific iodine activity is limited to~ 0,2 µCi/gm DOSE 
EQUIVALENT I-131. This limit ensures the source term 
assumed in the safety analysis for the MSLB is not exceeded, 
so any release of radioactivity to the environment during an 
MSLB is within the 10 CFR 50.67 limits as modified in 
Regulatory Guide 1.183, Table 6. 

In MODE 1, and MODES 2 and 3 with any main steam line not 
isolated, limits on the primary coolant radioactivity are 
applicable since there is an escape path for release of 
radioactive material from the primary coolant to the 
environment in the event of an MSLB outside of primary 
containment. 

In MODES 2 and 3 with the main steam lines isolated, such 
limits do not apply since an escape path does not exist. In 
HODES 4 and 5, no lim1ts are required since the reactor is 
not pressurized and the potential for leakage is reduced. 

A.1 and A.2 

When the reactor coolant specific activity exceeds the LCO 
DOSE EQUIVALENT I-131 limit, but is::;; 4.0 µCi/gm, samples 
must be analyzed for DOSE EQUIVALENT I-131 at least once 
every 4 hours. In addition, the specific activ1ty must be 
restored to the LCO limit within 48 hours. The Completion 
Time of once every 4 hours is based on the time needed to 
take and analyze a sample. The 48 hour Completion Ti.me to 
restore the activity level provides a reasonable time for 
temporary coolant activity increases (iodine spikes) ,to be 
cleaned up with the normal processing systems. 

(continued) 
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A Note permits the use of the provisions of LCO 3.0.4.c. 
This allowance permits entry into the applicable MOOE(S) 
while relying on the ACTIONS. This allowance is acceptable 
due to the significant conservatism incorporated into the 
specific activity limit, the low probability of an event 
which is limiting due to exceeding this limit, and the 
ability to restore transient specific activity excursions 
while the plant remains at, or proceeds to, power operation. 

B. 1 , B. 2 . 1 , B. 2. 2. 1 , and B. 2. 2. 2 

If the DOSE EQUIVALENT I-131 cannot be restored to~ 0.2 
µCi/gm within 48 hours, or if at any time it is> 4.0 
µCi/gm, it must be determined at least once every 4 hours 
and all the main steam lines must be isolated within 
12 hours. Isolating the main steam lines precludes the 
possibility of releasing radioactive material to the 
environment in an amount that is more than the requirements 
of 10 CFR 50.67 as modified in Regulatory Guide 1 .183, Table 
6, during a postulated HSLB accident. 

Alternatively, the plant can be placed in MODE 3 within 
12 hours and in MODE 4 within 36 hours. This option is 
provided for those instances when isolation of main steam 
lines is not desired (e.g., due to the decay heat loads). 
In HODE 4, the requirements of the LCO are no longer 
applicable. 

The Completion Time of once every 4 hours is the time needed 
to take and analyze a sample. The 12 hour Completion Time 
is reasonable, based on operating experience, to isolate the 
main steam lines in an orderly manner and without 
challenging, plant systems. Also, the allowed Completion 
Times for Required Actions B.2.2.1 and B.2.2.2 for placing 
the unit in MODES 3 and 4 are reasonable, based on operating 
experience, to achieve the required plant conditions from 
ful 1 power conditi ans in an orderly manner and without 
challenging plant systems. 

(continued) 
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RCS Specific Activity 
8 3.4.6 

This Surveillance is performed to ensure iodine remains 
within limit during normal opera ti on. The Sur veil la nee 
Frequency is control led l.,lnder the Surveillance Frequency 
Control Program. 

This SR is modified by a Note that requires this 
Surveillance to be performed only in MODE 1 because the 
level of fission products generated in other MODES is much 
less. 

L 10 CFR 50.67. 

2. UFSAR, Section 14.6.5. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown 

BASES 

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to reduce the temperature of the reactor coolant to 
s 212•F. This decay heat removal is in preparation for 
performing refueling or maintenance operations, or for 
keeping the reactor in the Hot Shutdown condition. 

The RHR System has two loops with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and valves. There are two RHR shutdown cooling 
subsystems per RHR System loop. Both loops have a cotmnon 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water (HPSW) 
System. Any one of the four RHR shutdown cooling subsystems 
can provide the required decay heat removal function. 

APPLICABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one shutdown cooling subsystem must be in operation. An 
OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and valves. The two subsystems have a 
conunon suction source and are allowed to have coD1DOn 
discharge piping. Since piping is a passive component that 

{continued) 
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is assumed not to fail, it is allowed to be common to both 
subsystems. Each shutdown cooling subsystem is considered 
OPERABLE if it can be manually aligned (remote or local) in 
the shutdown cooling mode for removal of decay heat. In 
MODE 3, one RHR shutdown cooling subsystem can provide the 
required cooling, but two subsystems are required to be 
OPERABLE to provide redundancy. Operation of one subsystem 
can maintain or reduce the reactor coolant temperature as 
required. However, to ensure adequate core flow to allow 
for accurate average reactor coolant temperature monitoring, 
nearly continuous operation is required. Management of gas 
voids is important to RHR Shutdown Cooling System 
OPERABILITY. 

Note 1 permits both required RHR shutdown cooling subsystems 
and recirculation pumps to be shut down for a period of 
2 hours in an 8 hour period. Note 2 allows one required RHR 
shutdown cooling subsystem to be inoperable for up to 
2 hours for performance of Surveillance tests. These tests 
may be on the affected RHR System or on some other plant 
system or component that necessitates placing the RHR System 
in an inoperable status during the performance. This is 
permitted because the core heat generation can be low enough 
and the heatup rate slow enough to allow some changes to the 
RHR subsystems or other operations requiring RHR flow 
interruption and loss of redundancy. 

In MODE 3 with reactor steam dome pressure below the RHR 
shutdown cooling isolation pressure Ci .e., the actual 
pressure at which the RHR shutdown cooling isolation 
pressure setpoint clears) the RHR Shutdown Cooling System 
must be OPERABLE and shall be operated in the shutdown 
cooling mode to remove decay heat to reduce or maintain 
coolant temperature. Otherwise, a recirculation pump is 
required to be in operation. 

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System 1n the shutdown cooling mode is not 
allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping. 
Decay heat removal at reactor pressures greater than or 
equal to the RHR shutuown cooling isolation pressure is 
typically accomplished by condensing the steam in the main 
condenser. 
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RHR Shutdown Cooling System- Hot Shutdown 
B 3.4.7 

Additionally, 1n MODE 2 below this pressure, the OPERABILITY 
requirements for the Emergency Core Cooling Systems (ECCS) 
(LCO 3.5.1, "ECCS-Operating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal tn MODES 4 and 5 
are discussed in LCO 3.4.8, "Residual Heat Removal (RHR) 
Shutdown Cooling System-Cold Shutdown"; LCO 3.9.7, 
"Residual Heat Removal (RHR)-Hi gh Water Level"; and 
LCO 3.9.8, "Residual Heat Removal (RHR)-Low Water Level. H 

A Note has been provided to modify the ACTIONS 
related to RHR shutdown cooling subsystems. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable shutdown cooling subsystems provide appropriate 
compensatory measures for separate inoperable shutdown 
cooling subsystems. As such, a Note has been provided that 
allows separate Condition entry for each inoperable RHR 
shutdown cooling subsystem. 

Ll 

With one required RHR shutdown cooling subsystem inoperable 
for decay heat removal, except as permitted by LCD Note 2, 
the 

<continued) 
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overall reliability is reduced, however, because a single 
failure in the OPERABLE subsystem could result in reduced 
RHR shutdown cooling capability. Therefore, an alternate 
method of decay heat removal must be provided. 

With both required RHR shutdown cooling subsystems 
inoperable, an alternate method of decay heat removal must 
be provided in addition to that provided for the initial RHR 
shutdown cooling subsystem inoperability. This 
re-establ1shes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The 1 hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 
removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability. 

The required cooling capacity of the alternate method should 
be sufficient to maintain or reduce temperature. Decay heat 
removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Main Steam Systems, the Reactor Water Cleanup 
System, or an inoperable but functional RHR shutdown cooling 
subsystem. 

LI. 

If the required alternate method(s) of decay heat removal 
cannot be verified within one hour, immediate action must be 
taken to restore the inoperable RHR shutdown cooling 
subsystem(s) to operable status. The Required Action will 
restore redundant decay heat removal paths, The immediate 
Completion Time reflects the importance of maintaining the 
availability of two paths for heat removal. 

C,1. C,2 and C,3 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, 
reactor coolant circulation by the RHR shutdown cooling 
subsystem or recirculation pump must be restored without 
delay. 

Until RHR or recirculation pump operation is re-established, 
an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 
circulation for monitoring coolant temperature. The 1 hour 
Completion Time is based on the coolant circulation function 
and is modified such that the 1 hour is applicable 
separately for each occurrence involving a loss of coolant 

<continued) 
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C.1. C,2 and C.3 (continued) 

circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the rea_ctor cool ant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem or recirculation 
pump), the reactor coolant temperature and pressure must be 
per1odi cally monitored to ensure proper function of the 
alternate method. The once per hour Completion Time is 
deemed appropriate. 

SR 3.4.7.1 

This Surveillance verifies that one required RHR shutdown 
cooling subsystem or recirculation pump is in operation and 
circulating reactor coolant. The required flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure setpoint that isolates the 
system, or for placing a recirculation pump in operation. 
The Note takes exception to the requirements of the 
Surveillance being met (i.e., forced coolant circulation is 
not required for this initial 2 hour period), which also 
allows entry into the Applicability of this Specification in 
accordance with SR 3.0.4 since the Surveillance will not be 
Rnot met" at the time of entry into the Applicability. 

SR 3,4,7,2 

RHR Shutdown Cooling (SOC) System piping and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also prevent 
water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

(continued) 
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SR 3.4,7.2 (continued) 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas 
volume in the RHR SOC piping on the discharge side of a 
pump), the Surveillance is not met. If the accumulated gas 
is eliminated or brought within the acceptance criteria 
limits during performance of the Surveillance, the SR is met 
and past system OPERABILITY is evaluated under the 
Corrective Action Program. If it is determined by 
subsequent evaluation that the RHR Shutdown Cooling System 
is not rendered inoperable by the accumulated gas Ci .e., the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. Since 
the RHR SOC piping on the discharge side of the pump is the 
same as the Low Pressure Coolant Injection piping, 
performances of surveillances for ECCS TS may satisfy the 
requirements of this surveillance. For the RHR SOC piping 
on the suction side of the RHR pump, the surveillance is 
met by virtue of the performance of operating procedures 
that ensure that the RHR SOC suction piping is adequately 
filled and vented. The performance of these manual 
actions ensures that the surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the locat1on. Susceptible locations in the 
same system flow path which are subject to the same gas 
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SR 3,4.7.2 (continued) 

intrusion mechanisms may be verified by monitoring a 
representative subset of susceptible locations. 
Mon1toring may not be practical for locations that are 
inaccessible due to radiolog1cal or environmental 
conditions, the pl ant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to mon1tor the 
susceptible location. Monitoring is not required for 
suscept1ble locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR may be met for one RHR SOC subsystem by virtue of 
having a subsystem in service in accordance with operating 
procedures. 

This SR is modified by two Notes. Note 1 that states the 
SR is not required to be performed until 12 hours after 
reactor steam dome pressure is less than the RHR Shutdown 
Cooling System Isolation reactor pressure allowable value 
in TS Table 3.3.6.1-1. In a rapid shutdown, there may be 
insufficient time to verify all susceptible locations prior 
to entering the Applicability. 

Note 2 to the Surveillance recognizes that the scope of the 
surveillance is limited to the RHR system components. The 
HPSW system components have been determined to not be 
required to be in the scope of this surveillance due to 
operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

None. 
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B 3.4 REACTOR COOLANT SYSTEM {RCS) 

B 3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown 

BASES 

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to maintain the temperature of the reactor coolant 
s 212•F. This decay heat removal is in preparation for 
performing refueling or maintenance operations, or for 
keeping the reactor in the Cold Shutdown condition. 

The RHR SysteRJ has two loops with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and valves. There are two RHR shutdown cooling 
subsystems per RHR System loop. Both loops have a conunon 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water (HPSW) 
System. Any one of the four RHR shutdown cooling subsystems 
can provide the requested decay heat removal function. 

APPLICABLE Decay heat removal by operation of the RHR Syst8-I in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one RHR shutdown cooling subsystem must be in operation. An 
OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and valves. The two subsystems have a 
common suction source and are allowed to have connon 
discharge piping. Since piping is a passive component that 
is assumed not to fail. it is allowed to be cOD1DOn to both 

(continued) 
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subsystems. In MODE 4, the RHR cross tie valve 
CM0-2-10-020) may be opened (per LCO 3.5.2) to allow pumps 
in one loop to discharge through the opposite recirculation 
loop to make a complete subsystem. In addition, the HPSW 
cross-tie valve may be opened to allow an HPS~ pump in one 
loop to provide cooling to a heat exchanger in the opposite 
loop to make a complete subsystem. Additionally, each 
shutdown cooling subsystem is considered OPERABLE if it can 
be manually aligned (remote or local) in the shutdown 
cooling mode for removal of decay heat. In MODE 4, one RHR 
shutdown cooling subsystem can provide the required cooling, 
but two subsystems are required to be OPERABLE to provide 
redundancy. Operation of one subsystem can maintain or 
reduce tne reactor coolant temperature as required. 
However, to ensure adequate core flow to allow for accurate 
average reactor coolant temperature monitoring, nearly 
continuous operation is required. Management of gas voids 
is important to RHR Shutdown Cooling System OPERABILITY. 

Note 1 permits both required RHR shutdown cooling subsystems 
to be shut down for a period of 2 hours in an 8 hour period. 
Note 2 allows one required RHR shutdown cooling subsystem to 
be inoperable for up to 2 hours for performance of 
Surveillance tests. These tests may be on the affected RHR 
System 0r on some other plant system or component that 
necessitates placing the RHR System in an inoperable status 
during the performance. This is permitted because the core 
heat generation can be low enough and the heatup rate slow 
enough to allow some changes to the RHR subsystems or other 
operations requiring RHR flow interruption and loss of 
redundancy. 

In MODE 4, the RHR Shutdown Cooling System must be OPERABLE 
and shall be operated in the shutdown cooling mode to remove 
decay heat to maintain ~oolant temperature below 212°F. 
Otherwise, a recirculation pump is required to be in 
operation. 

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System in the shutdown cooling mode is not 
allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping. 
Decay heat removal at reactor pressures above the RHR 
shutdown cooling isolation pressure is typically 
accomplished by condensing the steam in the main condenser. 
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Additionally, in MOOE 2 below this pressure, the OPERABILITY 
requirements for the Emergency Core Cooling Systems (ECCS) 
{LCO 3.5.1, "ECCS-Operatingn) do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal in HOOE 3 below the 
RHR shutdown cooling isolation pressure and in MOOE 5 are 
discussed in LCO 3.4.7, 8 Residual Heat Removal (RHR) 
Shutdown Cooling System-Hot Shutdown 8

; LCO 3.9.7, •Residual 
Heat Removal (RHR)-High Water Levelu; and LCO 3.9.8, 
"Residual Heat Removal (RHR)-Low Water Level.n 

A Note has been provided to modify the ACTIONS related to 
RHR shutdown cooling subsystems. Section 1.3, Completion 
Times, specifies once a Condition has been entered, 
subsequent divisions, subsystems, components or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
shutdown cooling subsyste11S provide appropriate compensatory 
measures for separate inoperable shutdown cooling 
subsystems. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RHR shutdown 
cooling subsystem. 

AJ. 

With one of the two required RHR shutdown cooling subsystems 
inoperable, except as permitted by.LCD Note 2, the remaining 
subsystem is capable of providing the required decay heat 
removal. However, the overall reliability is reduced. 
Therefore, an alternate method of decay heat removal snust be 
provided. With both required RHR shutdown cooling 
subsystems inoperable, an alternate method of decay heat 
removal must be provided in additi.on to that provided for 
the initial RHR shutdown cooling subsystem inoperability. 
This re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The 1 hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 

{continued} 
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removal capabilities. Furthermore, verification of the 
functional availabi1ity of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability. 

The required cooling capacity of the alternate method should 
be sufficient to maintain or reduce temperature. Decay heat 
removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Main Steam Systems (feed and bleed), and the 
Reactor Water Cleanup System, or an inoperable but 
functional RHR shutdown cooling subsystem. 

If the required alternate method(s) of decay heat removal 
cannot be verified within one hour, immediate action must be 
taken to restore the inoperable RHR shutdown cooling 
subsystem(s) to operable status. The Required Action will 
restore redundant decay heat removal paths. The immediate 
Completion Time reflects the importance of maintaining the 
availability of two paths for heat removal. 

C,1 and C.2 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, and 
until RHR or recirculation pump operation is re-established, 
an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 
circulation for monitoring coolant temperature. The 1 hour 
Completion Time is based on the coolant circulation function 
and is modified such that the 1 hour is applicable 
separately for each occurrence involving a loss of coolant 
circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the reactor coolant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem or recirculation 
pump), the reactor coolant temperature and pressure must be 
periodically monitored to ensure proper function of the 
alternate method. The once per hour Completion Time is 
deemed appropriate. 
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This Surveillance verifies that one required RHR shutdown 
cooling subsystem or recirculation pump is in operation and 
circulating reactor coolant. The required flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability, The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.4.8.2 
RHR Shutdown Cooling (SOC) System piping and components have 
the potential to develop voids and pocxets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also prevent 
water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plant and 
elevation drawings, calculations and operational procedures. 

The design review is supplemented by system walk downs to 
validate the system high points and to confirm the , □ cation 
and orientation of important components that can become 
sources of gas or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge stde of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas 
volume in the RHR SOC piping on the discharge side of a 
pump), the Surveillance is not met. If the accumulated gas 
is eliminated or brought within the acceptance criteria 
limits during performance of the Surveillance, the SR is met 
and past system OPERABILITY is evaluated under the 
Corrective Action Program. If it is determined by 
subsequent evaluation that the RHR Shutdown Cooling System 
is not rendered inoperable by the accumulated gas (i.e., the 
system is sufficiently filled with water), the Survei1lance 
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RHR Shutdown Cooling System-Cold Shutdown 
B 3.4.8 

SR 3.4.8,2 (continued) 

may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. Since the 
RHR SOC piping on the discharge side of the pump is the same 
as the Low Pressure Coolant Injection piping, performances 
of surveillances for ECCS TS may satisfy the requirements 
of this surveillance. For the RHR SOC piping on the 
suction side of the RHR pump, the surveillance is met by 
virtue of the performance of operating procedures that 
ensure that the RHR SOC suction piping is adequately filled 
and vented. The performance of these manual actions 
ensures that the surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a 
representative subset of susceptible locations. Monitoring 
may not be practical for locations that are inaccessible 
due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote 
monitoring) may be used to monitor the susceptible location 
Monitoring is not required for susceptible locations where 
the maximum potential accumulated gas void volume has been 
evaruated and determined to not challenge system 
OPERABILITY. The accuracy of the method used for 
monitoring the susceptible locations and trending of the 
results should be sufficient to assure system OPERABILITY 
during the Surveillance interval. 

The SR can be met by virtue of having an RHR SOC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating experience and the design of 
the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

None. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 RCS Pressure and Temperature (P/T) Limits 

BASES 
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All compone~ts of the RCS are designed to withstand effects 
of cyclic loads due to system pressure and temperature 
changes. These loads are introduced by startup (heatup) and 
shutdown (cooldown) operations, power transients, and 
reactor trips. This LCO limits the pressure and temperature 
changes during RCS heatup and cooldown, within the design 
assumptions and the stress limits for cyclic operation. 

The PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) (Ref. 10) 
contains PIT limit curves for heatup, cooldown, and 
inservice leakage and hydrostatic testing, and also limits 
the maximum rate of change of reactor coolant temperature. 
The criticality curve provides limits for both heatup and 
criticality. 

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational 
guidance during heatup or cooldown maneuvering, when 
pressure and temperature indications are monitored and 
compared to the applicable curve to determine that operation 
is within the allowable region. 

The LCO establishes operating limits that provide a margin 
to brittle failure of the reactor vessel and piping of the 
reactor coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore, the 
LCO limits apply to the vessel. 

10 CFR 50, Appendix G (Ref. 1), requires the establishment 
of P/T limits for material fracture toughness requirements 
of the RCPB materials. Reference 1 requires an adequate 
margin to brittle failure during normal operation, abnormal 
operational transients, and system hydrostatic tests. It 
mandates the use of the ASME Code, Section III, Appendix G 
(Ref. 2). 

The actual shift in the RTN □ r of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance 
with the UFSAR (Ref. 3) and Appendix Hof 10 CFR 50 
(Ref. 4). The operating PIT limit curves will be adjusted, 
as necessary, based on the evaluation findings and the 
recommendations of Reference 5. 
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RCS PIT Limits 
B 3.4.9 

The P/T limit curves are composite curves established by 
superimposing l1mits derived from stress analyses of those 
portions of the reactor vessel and head that are the most 
restr~ctive. At any specific pressure, temperature, and 
temperature rate of change, one location within the reactor 
vessel will dictate the most restrictive limit. Across the 
span of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 
most restrictive regions. 

The heatup curve represents a different set of restrictions 
than the cooldown curve because the directions of the 
thermal gradients through the vessel wall are reversed. The 
thermal gradient reversal alters the location of the tensile 
stress between the outer and inner walls. 

The criticality limits include the Reference 1 requirement 
that they be at least 40°F above the heatup curve or the 
cooldown curve and not lower than 60°F above the adjusted 
reference temperature of the reactor vessel material in the 
region that is controlling (reactor vessel flange region). 

The consequence of violating the LCO limits is that the RCS 
has been operated under conditions that can result in 
brittle failure of the reactor pressure vessel, possibly 
leading to a nonisolable leak or loss of coolant accident. 
In the event these limits are exceeded, an evaluation must 
be performed to determine the effect on the structural 
integrity of the RCPB components. ASME Code, Section XI, 
Appendix E (Ref. 6), provides a recommended methodology for 
evaluating an operating event that causes an excursion 
outside the limits. 

The P/T limits are not derived from Design Basis Accident 
(OBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temperature 
rate of change conditions that might cause undetected flaws 
to propagate and cause nonductile failure of the reactor 
pressure vessel, a condition that is unanalyzed. Since the 
P/T limits are not derived from any DBA, there are no 
acceptance limits related to the P/T limits. Rather, the 
P/T limits are acceptance limits themselves since they 
preclude operation in an unanalyzed condition. 
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RCS P/T limits satisfy Criterion 2 of the NRC Policy 
Statement. 

The elements of this LCO are: 

a. RCS pressure and temperature are within the limits 
specified in the PTLR and heatup or cooldown rates are 
within the limits specified in the PTLR; 

b. The temperature difference between the reactor vessel 
bottom head coolant and the reactor pressure vessel 
(RPV) coolant is within the limits specified in the 
PTLR during recirculation pump startup; 

c. The temperature difference between the reactor coolant 
in the respective recirculation loop and in the 
reactor vessel is within the limits specified in the 
PTLR during recirculation pump startup; 

d. RCS pressure and temperature are within the 
criticality limits specified in the PTLR, prior to 
achieving criticality; and 

e. The reactor vessel flange and the head flange 
temperatures are within the limits specified in the 
PTLR when tensioning the reactor vessel head bolting 
studs. 

These limits define al1owable operating regions and permit a 
large number of operating cycles while also providing a wide 
margin to nonductile failure. 

The rate of change of temperature limits controls the 
thermal gradient through the vessel wall and is used as 
input for calculating the heatup, cooldown, and inservice 
leakage and hydrostatic testing PIT limit curves. Thus, the 
LCO for the rate of change of temperature restricts stresses 
caused by thermal gradients and also ensures the validity of 
the P/T limit curves. 
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Violation of the limits places the reactor vessel outside of 
the bounds of the stress analyses and can increase stresses 
in other RCS components. The consequences depend on several 
factors, as follows: 

a. The severity of the departure from the allowable 
operating pressure temperature regime or the severity 
of the rate of change of temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel vial ls to become more pronounced); and 

c. The existences, sizes, and orientations of flaws in 
the vessel material. 

The potential for violating a P/T limit exists at all times. 
For example, P/T limit vjolations could result from ambient 
temperature conditions that result in the reactor vessel 
metal temperature being less than the minimum allowed 
temperature for boltup. Therefore, this LCO is applicable 
even when fuel is not loaded in the core. 

A.1 and A.2 

Operation outside the P/T limits in the PTLR while in 
MODES 1, 2, and 3 must be corrected so that the RCPB is 
returned to a condition that has been verified by stress 
analyses. 

The 30 minute Completion Time reflects the urgency of 
restoring the parameters to within the analyzed range. Most 
violations will not be severe, and the activity can be 
accomplished in this time in a controlled manner. 

Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 
evaluation must verify the RCPB integrity remains acceptable 
and must be completed if continued operation is desired. 
Several methods may be used, including comparison with 
pre-analyzed transients in the stress analyses, new 
analyses, or inspection of the components. 

ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation. However, its use is restricted to 
evaluation of the vessel beltline. 
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The 72 hour Completion Time is reasonable to accomplish the 
evaluation of a mild violation. More severe violations may 
require special. event specific stress analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired. 

Condition A is modified by a Note requ1r1ng Required 
Action A.2 be completed whenever the Condition is entered. 
The Note emphasizes the need to perform the evaluation of 
the effects of the excursion outside the allowable limits. 
Restoration alone per Required Action A.l is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB integrity. 

B.l and B.2 

If a Required Action and ass-0c1ated Completion Time of 
Condition A are not met, the plant must be placed in a lower 
MODE because either the RCS remained in an unacceptable P/T 
region for an extended period of increased stress, or a 
sufficiently severe event caused entry into an unacceptable 
region. Either possibility indicates a need for more 
careful examination of the event, best accomplished With the 
RCS at reduced pressure and temperature. With the reduced 
pressure and temperature conditions, the possibility of 
propagation of undetected flaws is decreased. 

Pressure and temperature are reduced by placing the plant ,n 
at least MOOE 3 within 12 hours and in MODE 4 Within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from fu1l power conditions in an orderly manner 
and without challenging plant systems. 

C,l and C.2 

Operation outside the PIT limits in the PTLR in other than 
MODES 1, 2, and 3 (including defueled conditions) must be 
corrected so that the RCPB is returned to a condition that 
has been verified by stress analyses. The Required Action 
must be initiated without delay and continued until the 
limits are restored. 
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Besides restoring th~ P/T l1mit parameters to within l1m1ts, 
an evaluation is required to determine if RCS operation is 
allowed. This evaluation must verify that the RCPB 
integrity is acceptable and must be completed before 
approaching criticality or heating up to> 212°F. Several 
methods may be used, including comparison with pre-analyzed 
transients, new analyses, or inspection of the components. 
ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation; however, its use is restricted to 
evaluation of the beltline. 

SR 3.4.9,1 

Verification that operation is within the PTLR limits is 
required when RCS pressure and temperature conditions are 
undergoing planned changes. Plant procedures specify the 
pressure and temperature monitoring points to be used during 
the performance of this Surveillance. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

Surveillance for heatup, cooldown, or inservice leakage and 
hydrostatic testing may be discontinued when the criteria 
given in the relevant plant procedure for ending the 
activity are satisfied. 

This SR has been modified with a Note that requires this 
Surveillance to be performed only during system heatup 9nd 
cooldown operations and inservice leakage and hydrostatic 
testing. 

SR 3.4,9,2 

A separate limit in the PTLR is used when the reactor 1s 
approaching criticality. Consequently, the RCS pressure and 
temperature must be verified within the appropriate limits 
before withdrawing control rods that will make the reactor 
critical. 
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RCS P /T U m1ts 
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f>erformi ng the Survei 11 a nee within 15 minutes before control 
rod withdrawal for the pUt'DoS,e of achieving critical1ty 
provides adequate assurance that the limits will not be 
exceeded between the time of the Surveillance and the time 
of the control rod withdra~al. 

SR 3.4,9.3 and SR 3.,.9.4 

Differential temperatures within the applicable limits in 
the PTLR ensure that thermal stresses resulting from the 
startup of an idle recirculation pump will not exceed design 
allowances. In additi an, compl i a nee with these limits 
ensures that the assumptions of the analysis for the startup 
of an idle recircu1ation loop '(Ref. 9) are satisfied. 

Performing the 3·urvei1 la-nee within 15 mi nut es before 
s·tarting the idle recirculation pump provides ad_equate 
assurance that the limits will not be exceeded between the 
time of the Survei 11 a nee and the ti me of the i 91 e pump 
star·t. 

An acceptable means of demonstrating cGmpliance with the 
temperature different1al requirement i.n SR 3.4.9.4 1s to 
compare the temperatures of the operating recirculation loop 
and the icile loop. 

SR 3.4.9.3 and SR 3.4.9.4 have been m6dified by a Note t~at 
requires the Surveillance to be met only in MODES 1, 2, 3, 
and 4. In MODE 5, the overall stress· on limiting components 
is To.wer. Therefore, 61' ltmHs, c;1re n9t reqairecj. The Not,e, 
also states the SR is only required to be met during a 
recirculatfa~ pump startup, since this i~ when-the stresses 
oc.cur. 

SR 3.4,9,5._SB 3.4.9,6, QDg SR 3,4,9.7 

Limits jn th~ ~TLR on the re~ctor vessel flange and head 
fl ang~ temperatures are generally bounded by the other PIT 
1imits during syst~m heatup and CO'Oldown. However, 
operations approaching MODE.4 ,from MODE 5 and :1n MODE 4 with 
RCS temperature l es·s than or equal to certain spef;ifi ed 
values require ass.urance that these temperatures meet tne 
LCO l irni ts. 
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RCS P'/T limits 
B 3.4.9 

SR 4.4.9.5. SR 3.4._9,6, and S.R 3.4.9.7 Ctont'inued) 

ine flange temperatures must be verif1ed to be above the 
l1m1ts in the PTLR before ancl while tens1on1ng ths vessel 
head bolting studs to ensure that once the head is tensioned 
the lfmits a~e satisfied. When in MciDE 4 with RCS 
temptrature ~ B0°F, checks of the fla~ge temperatures are 
required because of the reduted margfn to the l1mits, When 
in MOOE 4 with RCS temperature$ l00°F, monitoring of the 
flange tem'perature is required to ensure the temperature is 
within the 11mits specified in the PTLR. 

The Surveillance Frequency is controlled under the 
Surveillance Fre~uency Control Progrqm. 

SR 3.4.9.5 is modified by a Note that requ1ras the 
Survejllance to be performed only when tensioning the 
reactor vessel head bolting studs. SR 3.4.9.6 is modified 
by a Note that r·equires the Surveillance to oe initiated 
after RCS temperature$ 80°F in MOOE 4. SR 3.4.9.7 1s 
modified by a Note that requires the Surveillance to be 
initiated after RCS temperature$ 100°F in MODE 4. The Notes 
containe·d in these SRs are necessary to specHy when the 
reactor vessel flange and head .flange tempet-"atutes are , 
required to be verified to be within the limits specifled. 

1. 10 cm 50, Appendix- G. 

2. ~SME, Boiler and Pressure Vessel Code, Section III, 
Appendi X G. 

3. UFSAR, Section 4,2,6 and Appendix K. 

4. 10 CF.R_ so, App-end1x H. 

5, Regu)atory Gyide 1.99, Revision 2, May 1988. 

ccont11:Jued.} 
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6. ASME, Boiler and Pressure Vessel Code, Section XI, 
Appendi X E. 

7. 0ELETtD 

8, DELETED 

9. UFSAR, Section 14.5.6.2. 

10. PRESSURE ANO TEMPERATURE LIMITS RcP0RT. 
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B 3.4.10 Reactor Steam Dome Pressure 
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The reactor steam dome pressure is an assumed value in the 
determination of compliance with reactor pressure vessel 
overpressure protection criteria and is also an assumed 
initial condition of design basis accidents and tr-0nsients. 

The reactor steam dome pressure of~ 1053 psig is an 
initial condition of the vessel overpressure protection 
analysis of Reference 1. This analysis assumes an initial 
maximum reactor steam dome pressure and evaluates the 
response of the pressure relief system, primarily the 
safety/relief valves, during the limiting pressurization 
transient. The determination of compliance with the 
overpressure criteria is dependent on the initial reactor 
steam dome pressure; therefore, the limit on this pressure 
ensures that the assumptions of the overpressure protection 
analysis are conserved. Reference 2 along with Reference 1 
assumes an initial reactor steam dome pressure for the 
analysis of design basis accidents and transients used to 
determine the limits for fuel cladding integrity (see Bases 
for LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and 1% 
cladding plastic strain (see Bases for LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE ( LHGR) "). 

Reactor steam dome pressure satisfies the requirements of 
Criterion 2 of the NRC Policy Statement. 

The specified reactor steam dome pressure limit of 
~ 1053 psig ensures the plant is operated within the 
assumptions of the reactor overpressure protection analysis. 
Operation above the limit may result in a transient response 
more severe than analyzed. 

In MODES 1 and 2, the reactor steam dome pressure is 
required to be less than or equal to the limit. In these 
MODES, the reactor may be generating significant steam and 
the events which may challenge the overpressure limits are 
possible. 
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In MODES 3, 4, and 5, the limit is not applicable because 
the reactor is shut down. In these MODES, the reactor 
pressure is well below the required limit, and no 
anticipated events will challenge the overpressure limits. 

Ll 

With the reactor steam dome pressure greater than the limit, 
prompt action should be taken to reduce pressure to below 
the limit and return the reactor to operation within the 
bounds of the analyses. The 15 minute Completion Time is 
reasonable considering the importance of maintaining the 
pressure within limits. This Completion Time also ensures 
that the probability of an accident occurring while pressure 
is greater than the limit is minimized. 

Ll 

If the reactor steam dome pressure cannot be restored to 
within the limit within the associated Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3.4.10.1 

Verification that reactor steam dome pressure is~ 1053 psig 
ensures that the initial cQnditions of the reactor 
overpressure protection analysis and design basis accidents 
are met. The Surveillance ~requency is controlled under the 
Surveillance Frequency Control Program. 

1. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

2. UFSAR, Chapter 14. 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER INVENTORY CONTROL (WIC) 1 AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.1 ECCS-Ope-rating 

BASES 
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The ECCS are designed, in conjunction with the primary and secondary containment, to limit the release of radioactive materials to the environment following a loss of coolant accid€nt (LOCA), The ECCS uses two independent methods 
(flooding and spraying) to cool the core during a LOCA. The ECCS network consists of the High Pressvre Coolant Injection (HPCI) System, the Core Spray (CS) System, the low pressure coolant injection (LPCI) mode of the Residual Heat Removal (RHR) System, and the Automatic De-pressurization System 
{ADS). The suppression pool provides the required source of water for the ECCS. Alt~ough no credit is taken in the 
safety analyses for the condensate storage tank (CST), it is capable of proviaing a source of water for the HPCI and CS syst.ems. 

On receipt of an initiation signal, ECCS pumps automatically start; simultaneously, the system aligns and the pumps 
inject water, taken either from the CST or suppression pool, into the Reactor Coolant System (RCS) as RCS pressure is overcome by the discharge pressure of the ECCS pumps. 
Although the system is 1nitiated, ADS action is delayed, allowing the operator to interrupt the timed sequence if the system is not neeaed. The HPCI pump discharge pressure 
almost immediately exceeds that of the RCS, and the pump 
injects coolant into the vessel to cool the core. If the break is small, the KPCI System will maintain coolant 
inventory as well as vessel level while the RCS is st1ll pressurized. If HPCI f~ils, it is backed up by ADS in 
combination ~ith LPCI and CS. In this event, the ADS timed sequence would be allowed to time out and open the selected safety/relief valves CS/RVs) de-pressurizing the RCS, thus 
allowing the LPCI and CS to overcome RCS pressure and inject coolant into the vessel. If the break is large, RCS 
pressure initially drops rapidly and the LPCI and CS cool 
the core. 

Water from the break returns to the suppression pool where it is used again and again. Water in the suppression pool 
is circulated through an RHR System heat exchanger cooled by the High Pressure Service Water System. Depending on the location and size of the break, portions of the ECCS may be 
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ineffective; however,the overall design is effective in 
cooling the core regardless of the size or location of the 
piping break. 

All ECCS subsystems are designed to ensu~e that no single 
active component failure will prevent automatic initiation 
and successful operation of the minifflUID required ECCS 
equipment. 

The CS System (Ref. 1) is composed of two independent 
subsystems. Each subsystem consists of two SOS capacity 
l(l()tor driven pumps, a spray Sparger above the core~ and 
piping and valves to transfer water fr<>IQ the suppressian 
pool to the sparger. The CS System is designed to provide 
cooling to the reactor core when reactor pressure is low. 
Upon·receipt of an initiation signal, the CS PUIIIPS in both 
subsystems are automatically started (if offsite power is _ 
available, A and C pumps in approximately 13 seconds, and B 
and D pumps in approximately 23 seconds, and if off~ite 
power is not available, all pumps 6 seconds after AC power 
is available). When the RPV pressure drops sufficiently, CS 
System flow to the RPV begins. A full flow test line is 
provided to route water from and to the suppress.ion pool to 
allow testing of the CS System without spraying water in the 
RPV. 

LPCI is an independent operating mode of the RHR System. 
There are two LPCI subsy~tems (Ref. 2), each consisting of 
two motor driven pmnps and piping and valves to transfer 
water fr.om the suppression pool to the RPV via the 
corresponding recirculation loop. The two LPCI PUIPPS and 
associated motor operated valves in each LPCI subsystem are 
powered from separate 4 kV emergency buses. Both pwnps in· a 
LPCI subsystem inject water into the reactor vessel through 
a COUIIDOn inboard injection valve and depend on the closure 
of the recirculation pump di$charge valve following a LPC1 
injection signal._ Therefore, each lPCI subsystems' conimOn 
i'nboard injection valve and recirculation pump disch~rge 
valve 1s powered from one of the two 4- kV emergency buses 
associated ~1th that subsystem (nonaal source) and has the 
capability for automatic transfer to the second 4 kV 
emergency bus associated with that LPCI subsystem. The 
ability to provide pow~r to the inboard injection valve and 
the recirculation pump discharge valve from either 4 kV 
emergency bus associated. with the LPCJ subsystel!) ensures 
that the single failure of a diesel generator (DG) will not 
result in the failure of both LPCI pumps in one subsystem. 

c cont1 nued l 
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The two LPC1 svbsyste~s can be interconnected via the LPCI cross tie valve; however, the cross tie valve is maintained closed with its power removeq to prevent loss of both LPCI subsystems during a LOCA. The LPCI subsystems are designed to provide core cooling at low RPV pressure. Upon receipt of an initiation signal r all four LPCI pumps are automatically started (if offsite power is available, A and B pumps in approximately 2 seconds and C and D pumps 1n approximately 8 seconds, end, if offsite pDwer is not available, all pumps immediately after AC power is available). Since one DG supplies power to an RHR pump in both units, the RHR pump breakers are interlocked between units to prevent operatton of an RHR pu~p from both units on one DG and potentially overloading the affected DG. RHR System valves in the LPCI flow path are automatically posit; oned to ensure the proper fl ow path for water from the suppression pool to inject into the recirculation loops. When the RPV pressure drops sufficiently, the LPCI flow to the RPV, via the corresponding recirculation loop, begins. The water then enters the reactor through the jet pumps. Full flow test lines are provided for the four LPCI pumps to route wat~r to the suppression pool, to allow testing of the 'LPCI pumps wit~out inje~ting water into the RPV. These test lines also provide suppression pool cooling capability, as described in LCO 3.6.2.3, HRHR Suppression Pool Cqoling." 
The HPCI System (Ref. 3) consists of a steam driven turbine pump unit, piping, and -valves to provide steam to the turbine, as well as piping and vfrlves to transfer water from the suction source to the co.re via the feedwater system line, where the coolant is distributed within the RPV through the feedwiJter Sparger. Suction piping for the system is provided from the GST and the suppression pool. Pump suction for HPCI is normally aligned to the CST source to minimiZf injection of sup·pression pool water into the RPV. ·However, if the CST water supply is low, or if the· suppression pool level is high, an automatic transfer ta the suppression pool water source ensure$ a water supply for continuous operation of the HPCI System. The steam supply to the HPCI turb1ne is ptped from a ~ain steam line upstream of the associated inboard main steam isolation valve. 

The HPCI System is designed to proviae core cooJing for a wide range of reactor pressures (150 psig to 1170 psig). Upon receipt of ah init~ation signal, the HPCI turbine sto,p valve and turbine control ~alve open and the turbine accelerates to a spectfied speed. As the HPCI flow 
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increases, the turbine governor valve is automatically 
adjusted to maintain design flow. Exhaus~ steam from the 
HPCI turbine is discharged to the suppression pool. A full flow test line 1s provided to route water back to the CST to 
allow test1ng of the HPCI System during normal operation 
without injecting water into the RPV. 

The ECCS pumps are provided with minimum flow bypass lines, 
which discharge to the suppression pool. The valves in 
these lines automatically open to prevent pump damage due to 
overheating when other discharge line valves are closed. To 
ensure rapid delivery of water to the RPV and to minimize 
water hammer effects, all ECCS pump discharge lines are 
filled with water. The LPCI and CS System discharge lines 
are kept full of water using a "keep fill" system. The HPCI 
System is normally aligned to the CST. The height of water 
in the CST is sufficient to maintain the piping full of 
water up to the first isolation valve. The relative height 
of the feedwater line connection for HPCI is such that the 
water in the feedwater lines keeps the remaining portion of 
the HPCI discharge line. full of water. Therefore, HPCI does not require a "keep fill» system when aligned to the CST. A 
connection to the CST maintains HPCI full when HPCI is 
aligned to the torus, and the CST level 1s at or above 
elevation 149'-0" (14' above tank bottom). 

The Nuclear System Pressure Relief System consists of 3 
safety valves CSVs) and 11 safety/relief valves (S/RVs). 
The ADS (Ref. 4) consists of 5 of the 11 S/RVs. It is 
designed to provide depressurization of the RCS during a 
small break LOCA if HPCI fails or is unable to maintain 
required water level in the RPV. ADS operation reduces the 
RPV pressure to within the operating pressure range of the 
low pressure ECCS subsystems (CS and LPCI), so that these 
subsystems can provide coolant inventory makeup. Each of 
the S/RVs used for automatic depressurization is equipped 
with one nitrogen accumulator and assoc1ated inlet check 
va1ves. The accumulator provides the pneurnat1c power to 
actuate the valves. 

The ECCS performance is evaluated for the entire spectrum of 
break sizes for a postulated LOCA~ The accidents for which 
ECCS operation is required are presented in Ref~rence 5. 
The required analyses and assumptions are defined in 
Reference 6. The results of these analyses are described in 
References 7, 14, and 15. 

<continued> 
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This LCD helps to ensure that the following acceptance 
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 8), 
will be met following a LOCA, assuming the worst case single 
active component failure in the EC½S: 

a. Maximum fuel element cladding temperature is s 2200°F; 

b. Maximum cladding oxidation is~ 0.17 times the total 
ciadding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water 
reaction is s 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. The core is matntainect in a coo1able geometry; and 

e. Adequate long term cooling capability is maintained. 

The limiting single failures are discussed in References 7, 
14, and 15. The remaining OPERABLE ECCS subsystems provide 
the capability to adequately cool the core and prevent 
excessive fuel damage. 

The ECCS satisfy Criterion 3 of the NRC Policy Statement. 

Each ECCS injection/spray subsystem and five ADS valves are 
required to be OPERABLE. The ECCS injection/spray 
subsystems are defined as the two CS subsystems, the two 
LPCI subsystems, and one HPCI System. The low pressure ECCS 
injection/spray subsystems are defined as the two CS 
subsystems and the two LPCI subsystems. Management of gas 
voids is important to ECCS injection/spray subsystem 
OPERABILITY. 

With less than the required number of ECCS subsystems 
OPERABLE, the potential exists that during a limiting design 
basis LOCA concurrent with the worst case single fai1ure, 
the limits specified in Reference 8 could be exceeded. All 
ECCS subsystems must therefore be OPtRABLE to satisfy the 
single failure criterion required by Reference 8. 

A LPCI subsystem is considered inoperable during alignment 
and operation for decay heat removal when below the actual 
RHR shutdown cooling isolation pressure in MODE 3, since 
transferring from the shutdown cooling mode to the LPCI mod€ 
could result in pump cavitation and voiding in the suction 

B 3.5-5 Revision No. 126 

I 

- - - -- - _ _I 



BASES 

LCO 
(continued) 

APPLICABILITY 

ACTIONS 

PBAPS UN IT 2 

ECCS-Qperat 1 ng 
B 3.5.1 

p1p1ng, resulting in the potential to damage the RHR system, including water hammer. This is necessary since the RHR System is required to operate in the shutdown cooling mode to remove decay heat and sensible heat from the reactor. At these low pressures and decay heat levels, a reduced complement of ECCS subsystems should provide the required core cooling, thereby allowing operation of RHR shutdown cooling when necessary. One LPCI subsystem shall be declared inoperable when M0-34A(B) and M0-39ACB) are simultaneously open in the same subsystem (one or both subsystems) with no Emergency Diesel Generators (EDGs) declared inoperable to ensure compliance to References 7, 14, and 15 single failure analyses (Ref. 11). 

If the M0-34A and M0-39A are simultaneously open, the 'A' subsystem of LPCI shall be declared inoperable unless the E-1, E-2, or E-4 EOG is declared inoperable. If the M0-34B and M0-39B are simultaneously open, the 'B' subsystem of LPCI shall be declared inoperable unless the E-1, E-2, or E-3 EOG is declared inoperable. 

All ECCS subsystems are required to be OPERABLE during MODES 1, 2, and 3, when there is considerable energy in the reactor core and core cooling would be required to prevent fuel damage in the event of a break in the primary system piping. In MODES 2 and 3, when reactor steam dome pressure is$ 150 psig, HPCI is not required to be OPERABLE because the low pressure ECCS subsystems can provide sufficient flow below ttiis pressure. In MODES 2 and 3, when reactor steam dome pressure is s 100 psig, ADS is not required to be OPERABLE because the low pressure ECCS subsystems can provide sufficient flow below this pressure. Requirements for MODES 4 and 5 are specified in LCO 3.5.4, "RPV WATER INVENTORY CONTROL.~ 

A Note prohibits the application of LCD 3.0.4.b to an inoperable HPCI subsystem. There is an increased risk associated with entering a MODE or other specified condition in the Applicability with an inoperable HPCI subsystem and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other specified condition in :he Applicability with the LCD not met after performance of a risk assessment addressing inoperable systems and components, should not be applied in this circumstance. 
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If uny one lo~ pressure ECCS injection/spray subsystetn is 
inoperable, or if one LPCI pump in each s~bsystem is 
inoperable, aJl inoperable subsystems must be restored to 
OPERABLE status within 7 days (e.g., if one LPCI pump in 
each subsysteln is inoperable~ both must be restored within 
7 days) or in accordance W1th the Risk lnformed Completion 
Time Program. In this Condition, the remaining OP~RABLE 
supsystems provide adequate core cQol1ng during a L0CA. 
However, overall ECCS reliabflit.Y 1s reduced, .because a 
s,ngle failure 1n one of the re~ain1ng OPERABLE subsystems, 
concurrent with a L0CA, may result 1n the ECCS not being 
able to perform its intended safety function. The 7 day 
Comp1et1on Time is based on a reliability study (Ref. 9) 
that evaluated the impact on tees avail ab1l ity, assuming 
various components and subsystems were taken out of service. 
The results were used to calculate the average availability 
of ECCS equipment needed to mitigate the consequences of a 
L0CA as a function ef allowed outage times (1.e., Completion 
Times). Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time 
Program. 

c contfo ued > 
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If the inoperable low pressure ECCS subsystem cannot be 
restored to OPERABLE status within the associated Completion 
Time, the plant must be brought to a MODE 1n which overall 
plant risk 1s minimized. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 12) and because the time spent in 
MODE 3 to perform the necessary repa1rs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable 
low-risk state. The allowed Completion Time is reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

C.l and C.2 

If the HPCI System is inoperable and the RCIC System is 
immediately verified to be OPERABLE, the HPCI System must be 
restored to OPERABLE status within 14 days or in accordance 
with the Risk Informed Completion Time Program. In this 
Condition, adequate core cooling is ensured by the 
OP~RABILITY of the redundant and diverse low pressure ECCS 
injection/spray subsystems in conjunction with ADS. Also, 
the RCIC System will automatically provide makeup water at 
most reactor operating pressures. Immediate verification of 
RCIC OPERABILITY is therefore required when HPCI is 
inoperable. This may be performed as an administrative 
check by examining logs or other information to determine if 
RCIC is out of service for maintenance or other reasons. It 
does not mean to perform the Surveillances needed to 
demonstrate the OPERABILITY of the RCIC System. If the 
OPERABILITY of the RCIC System cannot be verified 
immediately, however, Condition G must be immediately 
entered. If a single active component fails concurrent with 
a design basis LOCA, there is a potential, depending on the 
spectfic failure, that the minimum required ECCS equipment 
will not be available. A 14 day Completion Time is based on 
a reliability study cited in Reference 9 and has been found 
to be acceptable through operating experience. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

0.1 and 0,2 

If any one low pressure ECCS 1njection/spray subsystem is 
inoperable in addition to an inoperable HPCI System, the 
inoperable low pressure ECCS injection/spray subsystem or 
the HPCI System must be restored to OPERABLE status within 
72 hours or in accordance with the Risk Informed Completion 
Time Program. In th1s Condftfon, adequate core cooling is 

<continued> 
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ensured by the OPERABILITY of the ADS and the remain1ng low 
pressure ECCS subsystems. However, the overall ECCS 
reliability is signif1cantly reduced because a single 
failure in one of the remaining OPERABLE subsystems 
concurrent w1th a des1gn basis LOCA may resu1t in the ECCS 
not being able to perform 1ts intended safety function. 
Since both a high pressure system (HPCI) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the HPCI System or 
the low pressure ECCS injection/spray subsystem to OPERABLE 
status. This Completion Time is based on a reliab1lity 
study cited in Reference 9 and has been found to be 
acceptable through operating experience. Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time Program. 

Ll 

The LCD requires five ADS valves to be OPERABLE in order to 
provide the ADS function (Refs. 7, 14, and 15). A single 
failure in the OPERABLE ADS valves results in a reduction in 
depressurization capability. The 14 day Completion Time is 
based on a reliability study cited in Reference 9 and has been 
found to be acceptable through operating experience. 
Alternatively, a Completion T1me can be determined in 
accordance with the Risk Informed Completion Time Program. 

F.1 and F.2 

If any one low pressure ECCS injection/spray subsystem is 
inoperable in addition to one inoperable ADS valve, adequate 
core cooling is ensured by the OPERABILITY of HPCI and the 
remaining low pressure ECCS injection/spray subsystem. 
However, overall ECCS reliability is reduced because a 
single active component failure concurrent with a design 
bas1s LOCA could result in the minimum required ECCS 
equipment not being available. Since both a high pressure 
system (ADS) and a low pressure subsystem are inoperable, a 
more restrictive Completion Time of 72 hours is required to 
restore either the low pressure ECCS subsystem or the ADS 
valve to OPERABLE status. ~his Completion Time is based on 
a reliability study cited in Reference 9 and has been found 
to be acceptable through operating experience. Altern&t1vely, a 
Completion Time can be determ1ned 1n accordance with the 
Risk Informed Completion Time Program. 

<continued> 
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If any Required Action and associated Completion Time of 
Condition C, D, E or Fis not met, the plant must be brought to 
a MODE in which the overall plant risk is minimized. To achieve 
this status, the plant must be brought to at least MODE 3 within 
12 hours. Remaining in the Applicability of the LCO is 
acceptable because the plant risk in MODE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 12) and because the time 
spent in MODE 3 to perform the necessary repairs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable low
risk state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

H.l and H.2 

ff two or more ADS valves are inoperable, there is a reduction 
in the depressurization capability. The plant must be brought 
to a condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 12 
hours and reactor steam dome pressure reduced to s 100 psig 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, t-0 reach the required plant 
conditions from full power conditions in an orderly manner and 
without challenging plant systems. 

Ll 

When multiple ECCS subsystems are inoperable (for reasons 
other than the second Condition of Condition A), as stated 
in Condition I, the plant is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must be entered 
immediately. 

SR 3.5.1.1 

The ECCS injection/spray subsystem flow path p1p1ng and 
components have the potential to develop voids and 
pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary for proper 
operation of the ECCS injection/spray subsystems and may 

{continued) 
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SR 3.5,1.1 (continued) 

also prevent a water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of ECCS injection/spray subsystem locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or 
could otherwise cause gas to be trapped or difficult to 
remove during system maintenance or restoration. 
Susceptible locations depend on plant and system 
configuration, such as stand-by versus operating 
conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for 
gas volume at the suction or discharge of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
durjng performance of the Surveillance, the SR is met and 
past system OPERAB!LJTY is evaluated under the Corrective 
Action Program. If it is determined by subsequent 
evaluation that the ECCS injection/spray subsystems are not 
rendered inoperable by the accumulated gas Ci .e., the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance ciiteria limits. 

ECCS injection/spray subsystem locations susceptible to gas 
atcumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow 
path wh1ch are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operat1ng parameters, remote monitoring) may be used 

Ccont1nued) 
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to monitor the susceptible location. Monitoring is not 
required for susceptible locations where the maximum 
potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The Surveil1ance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

SR 3.5.1.2 

Verifying the correct alignment for manual, power operated, 
and a~tomatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, H involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the HPCI System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position. 

For the RHR System, verify each RHR heat exchanger inlet 
flow control valve is positioned to achieve at least the 
minimum flow rate required by SR 3.5.1.7. 

The Surveillance frequency is controlled under the 
Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
vent flow paths opened under administrative control. The 
administrative control should be proceduraliz~d and include 
stationing an individual who can rapidly close the system 
vent flow path if directed. 
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Verification that ADS nitrogen supply header pressure is 
~ 85 psig ensures adequate air pressure for reliable ADS 
operation. The accumulator on each ADS valve provides 
pneumatic pressure for valve actuation. The design 
pneumatic supply pressure requirements for the accumulator 
are such that, following a failure of the pneumatic supply 
to the accumulator, at l~ast two valve actuations can occur 
with the drywel1 at 70% of design pressure (Ref. 10). The 
ECCS safety analysis a5sUmes only one actuation to achieve 
the depress~rization required for operation of- the low 
pressure ECCS. This minimum required pressure of~ 85 psig 
is provided by the ADS instrument air supply. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5.1.4 

Verification that the LPCI cross tie valve is closed and 
power tQ its operator is disconnected ensures that each LPCI 
subsystem remains independent and a failure of the flow path 
in one subsystem will not affect the flow path of the other 
LPCI subsystem. Acceptable methods of removing power to the 
operator include de~energizing breaker control power or 
racking out or removing the breaker. If the LPCI cross tie 
valve is open or power has not been removed from the valve 
operator, bath LPCI subsystems must ~e considered 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency C0ntrol Program. 

ccoqtinued) 
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Cycling the recirculation pump discharge valves through one 
complete cycle of full travel demonstrates that the valves 
are mechanically OPERABLE and 'll'il1 close when required. 
Upon initiation of an automatic LP(I subsystem injection 
signal, these valves are requi.red to be closed to en-$Ure 
full LPCI subsystem flow injection in the rea~tor via the 
recirculation jet pumps. De-energiE:ing the valve in the 
closed position wil1 also ensure the proper flow patn for 
the LPCI subsystem. Acceptable methods of de-energizing the 
valve include de--energizing breaker control power-, racking 
out the breakar or removing the breaker. 

lf the va1ve is inoperable and in the open position, the 
associated LPCI subsystem must b~ oeclared inoperable. The 
Frequency of this SR is in accordance with the INSERVICE 
TESTING PROGRAM. 

SR 3,5,1.6 

Verification of the automatic tra~sfer between the normal 
and the a1ternate power spurce (4 kV emergency bus) for each 
LPCI subsystem inboard injection valve and each 
recirculation pump discharge va1ve demonstrates that AC 
electrical power will be available to operate these valves 
following loss of power to one of the 4 kV ~mergency buses. 
The ability to provide power to the inboard injection valve 
and the recirculation pump discharge valve from either 4 kV 
emergency bu_s associated with the LPG subsystem ensures 
that the single failure of ari DG will r:1ot result in the 

Cc;ontioued) 
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fa11ure of both LPCI pumps in one subsystem. Therefore~ 
failure of the automatic transfer capability will result in 
the.inoperability of the affected LPCI subsystem. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5,1.7. SR 3.5,1.8, and SR 3.5.1,9 

The performance requirements of the low pressure ECCS pumps 
are determined through application of the 10 CFR 50, 
Appendix K criteria (Ref. 6), This periodic Surveillance is 
performed to verify that the ECCS pumps will develop the 
flow rates required by the respective analyses. The low 
pressure ECCS pump flow rates ensure that adequate core 
cooling is provided to satisfy the acceptance criteria of 
Reference 8. The pump flow rates are verified against a 
system head equivalent to the RPV pressure expected during a 
L0CA. The total system pump outlet pressure is adequate to 
overcome the elevation head pressure between the pump 
suction and the vessel discharge, the piping friction 
losses, and RPV pressure present during a LOCA. These 
values may be established by testing or analysis or during 
preoperational testing. Core spray pump flow surveillance 
requirements ensure that the flow rates of Reference 7 are 
met. Long term core spray flow requirements (Ref. 13) are 
assured by the existence of high pump run out flow 
capability. SR 3.5.1.7 also accounts for any piping leakage 
in the system. 

To avoid damaging CS System valves during testing, 
throttling is not normally performed to obtain a system head 
corresponding to a reactor pressure of~ 105 psig. As such, 
SR 3.5.1.7 is modified by a Note to allow use of pump curves 
to determine equivalent values for flow rate and test 
pressure for the CS pumps in order to meet the Surveillance 
Requirement. The Note allows baseline testing at a system 
head corresponding to a reactor pressure of~ 105 psig to be 
used to determine an equivalent flow value at the normal 
test pressure. This baseline test1ng is performed after any 
modification or repair that could affect system f1ow 
characteristics. 

The flow tests for the HPCI System are performed at two 
different pressure ranges such that system capability to 
provide rated flow is tested at both the higher and lower 
operating ranges of the system. Additionally, adequate 
steam flow must be passing through the main turbine or 
turbine bypass valves to cont1nue to control reactor 
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SR 3,5.1.7. SR 3.5.1.8, and SR 3,5.1,9 (continued) 

pressure when the HPCI System diverts steam flow. Reactor 
steam pressure must be~ 1053 and~ 910 psig to perform 
SR 3.5.1.8 and greater than or equal to the Electro
Hydraulic Control (EHC) System minimum pressure set with the 
EHC System controlling pressure (EHC System begins 
controlling pressure at a nominal 150 psig) and~ 175 psig 
to perform SR 3.5.1.9. Adequate steam flow is represented 
by at least 2 turbine bypass valves open. Therefore, 
sufficient time is allowed after adequate pressure and flow 
are achieved to perform these tests. Reactor startup is 
allowed prior to performing the low pressure Surveillance 
test because the reactor pressure is low and the time 
allowed to satisfactorily perform the Surveillance test is 
short. The reactor pressure is allowed to be increased to 
normal operating pressure since 1t is assumed that the low 
pressure test has been satisfactorily completed and there is 
no indication or reason to believe that HPCI is inoperable. 
Therefore, SR 3.5.1.8 and SR 3.5.1.9 are modified by Notes 
that state the Surveillances are not required to be 
performed until 12 hours after the reactor steam pressure 
and flow are adequate to perform the test. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.5,1.10 

The ECCS subsystems are required to actuate automatically to 
perform their design functjons. This Surveillance verifies 
that, with a required system initiation signal (actual or 
sjmulated), the automatic initiation logic of HPCI, CS, and 
LPCI will cause the systems or subsystems to operate as 

.designed, including actuation of the system throughout its 
emergency operating sequence, automatic pump startup and 
actuation of all automatic valves to their required 
positions. This SR also ensures that either the HPCI System 
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will automatically restart on an RPV low water level (Level 
2) signal received subsequent to an RPV high water level 
(Level 8) trip or, 1f the initial RPV low water level (Level 
2) signal was not manually reset. then the HPCI System will 
restart when the RPV high water level (Level 8) trip 
automatically clears, and that the suction is automatically 
transferred from the CST to the suppression pool. The LOGIC 
SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 overlaps 
this Surveillance to provide complete testing of the assumed 
safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that excludes vessel 
injection/spray during the Surveillance. Since all active 
components are testable and full flow can be demonstrated by 
recirculation through the test line, coolant injection into 
the RPV ts not required during the Surveillance. 

SB 3.5.1.11 

The ADS designated S/RVs are required to actuate 
automatically upon receipt of specific initiation signals. 
A system functional test is performed to demonstrate that 
the mechanical portions of the ADS function (i.e., 
solenoids) operate as designed when initiated either by an 
actual or simulated initiation signal, causing proper 
actuation of all the required components. SR 3.5.1.12 and 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.5.1.11 (continued) 

ECCS-Operating 
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This SR is modified by a Note that excludes valve actuation. 
This prevents an RPV pressure blowdown. 

SR 3.5,1.12 

The pneumatic actuator of each ADS valve is stroked to 
verify that the second stage pilot oisc rod is mechanically 
displaced when the actuator strokes. Second stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The total amount of movement of the second stage 
pilot rod from the valve closed position to the open 
position shall meet criteria established by the S/RV 
supplier. SRs 3.3.5.1.5 and 3.5.1.11 overlap this 
Surveillance to provide testing of the SRV depressurization 
mode f cmct ion. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Co~trol Program. 

(continued) 
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ECCS- Shutdown 
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Mode 4 with RCS depressurized or Mode 5: 

M0-34A(B) and M0-39A(B) Closed: 

When the Unit is in Mode 4 with reactor steam dome pressure indicating that the RCS is depressurized or in Mode 5 AND there are no flow paths that could divert LPCI flow going to the reactor vessel Ci .e., M0-34/39 closed), then both subsystems of LPCI can be considered operable as the required ECCS injection/spray subsystems. 

M0-34A(B) and M0-39A(B) Open: 

When M0-20, M0-34A, and M0-39A are simultaneously open, the 'A' subsystem of Core Spray and both subsystems of LPCI cannot be considered as separate ECCS injection/spray subsystems because a single failure (failure of the E-3· EDG) exists that causes the 'A' subsystem of Core Spray and both subsystems of LPCI to be unable to perform their design functions. As a result, the 'A' subsystem of Core Spray and both subsystems of LPCI can only be considered as one of the two required ECCS injection/spray subsystems when aligned in this configuration. 

When M0-20, M0-34A, and M0-39A are simultaneously open with either the E-1 1 E-2, or E-4 EOG declared inoperable, then the 'A' and 'B' subsystems of LPCI may be credited as being operable, separate subsystems, since a failure of the E-3 EOG is not postulated. 

When M0-20, M0-34B, and M0-39B are 
simultaneously open, the 'B' subsystem of Core Spray and both subsystems of LPCI cannot be considered as separate ECCS injection/spray subsystems because a single failure (failure of E-4 EOG) exists that causes the 'B' subsystem of Core Spray and both subsystems of LPCI to be unable to perform their design functions. As a result, the 'B' subsystem of Core Spray and both subsystems of LPCI can only be considered as one of the two required ECCS injection/spray subsystems when aligned in this configuration. 
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ECCS- Shutdown 
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When M0-20, M0-34B, and M0-39B are 
simultaneously open with either the E-1, E-2, or 
E-3 EOG declared inoperable, then the 'A' and 
'B' subsystems of LPCI may be credited as being 
operable, separate subsystems, since a failure 
of the E-4 EOG is not postulated. 

OPERABILITY of the low pressure ECCS injection/spray 
subsystems is required in MODES 4 and 5 to ensure adequate 
coolant inventory and sufficient heat removal capability for 
the irradiated fuel in the core in case of an inadvertent 
draindown of the vessel, Requirements for ECCS OPERABILITY 
during MODES 1, 2, and 3 are discussed in the Applicability 
section of the Bases for LCO 3.5.1. ECCS subsystems are not 
required to be OPERABLE during MODE 5 with the spent fuel 
storage pool gates removed, the water level maintained at 
~ 458 inches above reactor pressure vessel instrument zero 
(20 ft 11 inches above the RPV flange), and no operations 
with a potential for draining the reactor vessel (OPDRVs) in 
progress. This provides sufficient coolant inventory to 
allow operator action to terminate the inventory loss prior 
to fuel unc-0very in case of an inadvertent draindown. 

The Automatic Depressurization System is not required to be 
OPERABLE during MODES 4 and 5 because the RPV pressure is 
5 100 psig, and the CS System and the LPCI subsystems can 
provide core cooling without any depressurization of the 
primary system. 

The High Pressure Coolant Injection System is not required 
to be OPERABLE during MODES 4 and 5 since the low pressure 
ECCS injection/spray subsystems can provide sufficient flow 
to the vessel . 

A,l and B.l 
If any one required low pressure ECCS injection/spray 
subsystem is inoperable, an inoperable subsystem must be 
restored to OPERABLE status in 4 hours. In this Condition, 
the remaining OPERABLE subsystem can provide sufficient 
vessel flooding capability to recover from an inadvertent 
vessel draindown. However, overall system reliability is 
reduced because a single failure in the remaining OPERABLE 

B -3. 5-19b Revision No. 96 



BASES 

ACTIONS 

PBAPS UNIT 2 

A.I aod B.l (continued) 

ECCS-Shutdown 
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subsystem concurrent with a vessel draindown could result in 
the ECCS not being able to perform its intended function. 
The 4 hour Completion Time for restoring the required low 
pressure ECCS injection/spray subsystem to OPERABLE status 
is based on engineering judgment that considered the 
remaining available subsystem and the low probability of a 
vessel draindown event. 

With the inoperable subsystem not restored to OPERABLE 
status in the required Completion Time, action must be 
immediately initiated to suspend OPDRVs to minimize the 
probability of a vessel draindown and the subsequent 
potential for fission product release. Actions 11Ust 
continue until OPORVs are suspended. 

C. 1 , C ,2, D. I, D, 2; and P. 3 

With both of the required ECCS injection/spray subsystems 
inoperable, all coolant inventory makeup capability may be 
unavailable. Therefore, actions must illlllediately be 
initiated to suspend OPDRVs to minimize the probability Qf a 
vessel draindown and the subsequent potential for fission 
product release. Actions must continue until OPDRVs are 
suspended. One ECCS injection/spray subsystem must also be 
restored to OPERABLE status within 4 hours. 

If at least one low pressure ECCS injection/spray subsystem 
is not restored to OPERABLE status within the 4 hour 
Completion Time, additional actions are required to minimize 
any potential fission product release to the environment. 
This includes ensuring secondary containment is OPERABLE; 
one standby gas treatment subsystem for Unit 2 is OPERABLE; 
and secondary containment isolation capability (i.e~, one 
isolation valve and associated instrU111entation are OPERABLE 
or other acceptable administrative controls to assure 
isolation capability) in each associated secondary 
containment penetration flow path not isolated that is 
assumed to be isolated to mitigate radioactivity releases. 
OPERABILITY may be verified by an administrative check, or 
by examining logs or other information, to determine whether 
the components are out of service for maintenance or other 
reasons. It is not necessary to perfonn the Surveillances 
needed to demonstrate the OPERABILITY of the components. 

C continued l 
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C,l, C.2, D.l, D.2, and D.3 (continued) 

ECCS-Shutdown 
B 3.5.2 

If, however, any required component is inoperable, then it 
must be restored to OPERABLE status. In this case, the 
Surveillance may need to be perfonned to restore the 
component to OPERABLE status. Actions must continue until 
all required components are OPERABLE. 

The 4 hour Completion Time to restore at least one low 
pressure ECCS injection/spray subsystem to OPERABLE status 
ensures that prompt action will be taken to provide the 
required cooling capacity or to initiate actions to place 
the plant in a condition that minimizes any potential 
fission product release to the environment. 

SR 3.5.2,1 and SR 3.5,2.2 

The minimum water level of 11.0 feet required for the 
suppression pool is periodically verified to ensure that the 
suppression pool will provide adequate net positive suction 
head (NPSH) for the CS System and LPCI subsystem pumps, 
recirculation volume, and vortex prevention. With the 
suppression pool water level less than the required limit, 
all ECCS injection/spray subsystems are inoperable unless 
they are aligned to an OPERABLE CST. 

When suppression pool level is< 11.0 feet, the CS System is 
considered OPERABLE only if it can take suction from the 
CST, and the CST water level is sufficient to provide the 
required NPSH for the CS pump. Therefore, a verification 
that either the suppression pool water level is~ 11.0 feet 
or that CS is aligned to take suction from the CST and the 
CST contains~ 17.3 feet of water, equivalent to 
> 90,976 gallons of water, ensures that the CS System can 
supply at least 50,000 gallons of makeup water to the RPV. 
The unavailable volwne of the CST for CS is at the 40,976 
gallon level. However, as noted, only one required CS 
subsystem may take credit for the CST option during OPDRVs. 
During OPDRVs, the volume in the CST may not provide 
adequate makeup if the RPV were completely drained. 
Therefore, only one CS subsystem is allowed to use the CST. 
This ensures the other required ECCS subsystem has adequate 
makeup volume. 

(continued} 
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ECCS-Shutdown 
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The Surveillance Fr~quency is controlled under the 
Surveillance Frequency Contro1 Program. 

SR 3.5.2.3, SR 3.5.2.5. and SR 3.5,2.6 

The Bases provided for SR 3.5.1.1, SR 3.5.1.7, and 
SR 3.5.1.10 are applicable to SR 3.5.2.3, SR 3.5.2.5, and 
SR 3.5.2.6, respectively. 

SR 3.5.2.4 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve that 
receives an initiation signal is allowed to be in a 
nonaccident position provided the valve will automatical1y 
reposition in the proper stroke time. Th1s SR does not 
require any testing or valve manipulation; rather, it 
involves verification that those valves capable of 
potentially being mispositioned are in the correct position. 
This SR does not apply to valves that caonot be 
inadvertently misaligned, such as check valves. For the RHR 
System, verify each RHR heat exchanger inlet flow control 
valve is positioned to achieve at least the minimum flow 
rate required by SR 3.5.1.7. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
vent fl ow paths opened under admi ni strati ve control. The 
administrative control should be proceduralized and include 
stationing an individual who can rapidly close the system 
vent flow path if directed. 
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NE00-20566A, "General Electric Compsny Analytical 
Model for Loss-of-Coolant Accident Analysis in 
Accordance with 10 CFR 50 Appendix K," September 1986. 
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The RCIC System is not part of the ECCS; however, the RCIC System is included with the ECCS section because of their similar functions. 

The RCIC System 1s designed to operate either automatically or manually following reactor pressure vessel (RPV) 
isolation accompanied by a loss of coolant flow from the feedwater system to provide adequate core cooling and 
control of the RPV water level. Under these conditions, the High Pressure Coolant Injection (HPCI) and RCIC systems perform similar functions. The RCIC System design 
requirements ensure that the criteria of Reference 1 are satisfied. 

The RCIC System (Ref. 2) consists of a steam driven turbine pump unit, piping, and valves to provide steam to the 
turbine, as well as piping and valves to transfer water from the suction source to the core via the feedwater system 
line, where the coolant is distributed within the RPV 
through the feedwater sparger. Suction piping is provided from the condensate storage tank (CST) and the suppression pool. Pump suction is normally aligned to the CST to 
minimize injection of suppression pool water into the RPV. However, if the CST water supply is low, an automatic 
transfer to the suppression pool water source ensures a 
water supply for continuous operation of the RCIC System. 
The steam supply to the turbine is piped from a main steam line upstream of the associated inboard main steam line 
isolation valve. 

The RCIC System is designed to provide core cooling for a 
wide range of reactor pressures (150 psig to 1170 psig). Upon receipt of an initiation signal, the RCIC turbine 
accelerates to a specified speed. As the RCIC flow 
increases, the turbine governor valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
RCIC turbine is discharged to the suppression pool. A full flow test line is provided to route water back to the CST to allow testing of the RCIC System during normal operation without injecting water into the RPV. 
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RCIC System 
B 3.5.3 

The RCIC pump is provtded with a minimum flow bypass line, which discharges to the suppression pool. The valve 1n this line automatically opens when the discharge line valves are closed. To ensure rapid delivery of water to the RPV and to minimize water hammer effects, the RCIC System discharge piping is kept full of water. The RCIC System is normally a1igned to the CST. The height of water in the CST is 
sufficient to maintain the piping full of water up to the first isolation valve. The relative height of the feedwater line connectton for RCIC is such that the water in the 
fee-0water lines keeps the remaining portion of the RCIC 
discharge line full of water. Therefore, RCIC does not 
require a "keep fill" system. 

The function of the RCIC System is to respond to transient events by providing makeup coolant to the reactor. The RCIC System is not an Engineered Safeguard System and no credit is taken in the safety analyses for RCIC System operation. Based on its contribution to the reduction of overall plant risk, however, the system satisfies Criterion 4 of the NRC Policy Statement. 

The OPERABILITY of the RCIC System provides adequate core cooling such that actuation of any of the low pressure ECCS subsystems is not required in the event of RPV isolation accompanied by a loss of feedwater flow. The RCIC System has sufficient capacity for maintaining RPV inventory during an isolation event. Management of gas voids is important to RCIC System OPERABILITY. 

The RCIC System is required to be OPERABLE during MODt 1, 
and MODES 2 and 3 with reactor steam dome pressure 
> 150 osig, since RCIC is the primary non-ECCS water source for core cooling when the reactor is isolated and 
pressurized. In MODES 2 and 3 with reactor steam dome 
pressure~ 150 psig. In MODES 4 and 5, RCIC is not required to be OPERABLE since RPV inventory control is required by 
LCO 3.5.4, "RPV Water Level Inventory Control." 

(continued) 
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A Note prohibits the application of LCD 3.0.4.b to an 
inoperable RCIC system. There is an increased risk 
associated with entering a MODE or other specified condition 
1n the Applicability with an inoperable RCIC system and the 
provisions of LCD 3.~.4.b, which allow entry 1nto a MODE or 
other specified condition in the Applicability with the LCD 
not met after performance of a risk assessment addressing 
inoperable systems and components, should not be app11ed 1n 
this circumstance. 

A,1 and A,2 
If the RCIC System is inoperable during MODE 1, or MODE 2 
or 3 with reactor steam dome pressure> 150 psig, and the 
HPCl System is immediately verified to be OPERABLE, the RCIC 
System must be restored to OPERABLE status within 14 days or 
in accordance with the R1sk Informed Completion T1me 
Program. In this Condition loss of the RCIC System will 
not affect the overall plant capability to provide makeup 
inventory at high reactor pressure since the HPCI System is 
the only high pressure system assumed to function during a 
loss of coolant accident (LOCA). OPERABILITY of HPCI is 
therefore immediately verified when the RCIC System is 
inoperable. This may be performed as an administrative 
checkt by examining logs or other information, to determine 
if HP I is out of service for maintenance or other reasons. 
It does not mean it is necessary to perform the 
Surveillances needed to demonstrate the OPERABILITY of the 
HPCI System. If the OPERABILITY of the HPCI System cannot 
be verified immediate1y, however, Condition B must be 
immediately entered. For certain transients and abnormal 
events with no LOCA, RCIC (as opposed to HPCI) is the 
preferred source of makeup coolant because of its relatively 
small capacity, which allows easier control of the RPV water 
level. Therefore, a limited time is allowed to restore the 
inoperable RCIC to OPERABLE status. 

The 14 day Completion Time 1s based on a reliability study 
(Ref. 3) that evaluated the impact on ECCS availabi11ty, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowed outage times 
(AOTs), Because of s1milar functions of HPCI and RCIC, the 
AOTs (i.e., Compl€tion Times) determined for HPCI are also 
applied to RCIC. Alternatively a Completion T1me can be 
determined in accordance with fhe Risk Informed Completion 
Time Program . 

.IL..l 

If the RCIC System cannot be restored to OPERABLE status 
within the associated Completion Time, or if the HPCI System 
is simultaneously inoperablei the plant must be brought to a 
condition in which the overa l plant risk is minimized. To 
achieve this status! the plant must be brought to at least 
HOOE 3 w1th1n 12. Kema1ning in the Applfcab1lity of 

<continued) 
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the LCD is acceptable because the plant risk in MODE 3 is 
$imilar to or lower than the risk in MODE 4 (Ref. 4) and 
because the time spent in MODE 3 to perform the necessary 
repairs to restore the system to OPERABLE status wil1 be 
short. However, voluntary entry into MODE 4 may be made as 
it is also an acceptable low-risk state. The allowed 
Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.5.3,1 

The RCIC System flowpath p1p1ng and components have the 
potential to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RCIC System and may 
also prevent a water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas 
accumulation is based on a review of system design 
information, including piping and instrumentation drawings, 
isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system 
walk downs to validate the system high points and to 
confirm the location and orientation of important 
components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system m~intenance or restoration. Susceptible 
1ocations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RCIC System is OPERABLE when it is suffici€ntly filled 
with water. Acceptance criteria are established for the 
volume of accumulated gas at susceptible locations. If 
accumulated gas is discovered that exceeds the acceptance 
criteria for the susceptible location (or the volume of 
accumulated gas at one or more susceptible locations exceeds 
an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. If the 
accumulated gas is eliminated or brought within the 
acc€ptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under tn€ Corrective Action Program. If it is 
determined by subsequent evaluation that the RCIC System is 
not rendered inoperable by the accumulated gas Ci .e,, the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. 

(continued) 
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RCIC System locations susceptible to gas accumulation are 
monitored and, if gas is found, the gas volume is compared 
to the acceptance criteria for the location. Susceptible 
locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by 
monitoring a representative subset of susceptible 
locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval . 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

SR 3,5,3.2 

Verifying the correct alignment for manual, power operated,. 
and automatic valves in the RCIC flow path provides 
assurance that the proper flow path will exist for RCIC 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the RCIC System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
vent flow paths opened under administrative control. The 
administrative control should be proceduralized and include 
stationing an individual who can rapidly close the system 
vent flow path if directed. 

SR 3.5.3.3 and SR 3,5.3,4 

The RCIC pump flow rates ensure that the system can maintain 
reactor coolant inventory during pressurized conditions with 
the RPV isolated. The flow tests for the RCIC System are 
performed at two different pressure ranges such that system 
capability to provide r~ted flow is tested both at the 
higher and lower operating ranges of the system. 
Additionally, adequate steam flow must be passing through 
the main turbine or turbine bypass valves to continue to 
control reactor pressure when the RCIC System diverts steam 
flow. Reactor steam pressure must be~ 1053 and~ 910 psig 
to perform SR 3.5.3.3 and greater than or equal to the 
E1ectro-Hydraulic Control (EHC) System minimum pressure set 
with the EHC System controlling pressure (the EHC System 
begins controlling pressure at a nominal lSO psig) and 
~ 175 psig to perform SR 3.5.3.4. Alternately, auxiliary 
steam can be used to perform SR 3.5.3.4. Adequate steam 
flow is represeated by at least 2 turbine bypass valves 
open. Therefore, sufficient time is allowed after adequate 
pressure and flow are achieved to perform these SRs. 
Reactor startup is allowed prior to performing the low 
pressure Surveillance because the reactor pressure is low 
and the time allowed to satisfactorily perform the 
Surveillance is short. Alternately, the low pressure 
Surveillance test may be performed prior to startup using an 
auxiliary steam supply. The reactor pressure is allowed to 
be increased to normal operating pressure since it is 
assumed that the low pressure Surveillance has been 
satisfactorily completed and there is no indication or 
reason to believe that RCIC is inoperable. Therefore, these 
SRs are modified by Notes that state the Surveillances are 
not required to be performed until 12 hours after the 
reactor steam pressure and flow are adequate to perform the 
test. 

{continued) 
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RCIC System 
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The Surveillance Frequency is control1ed under the 
Surveillance Frequency Control Progr~m. 

SR 3.5.3.5 

The RCIC System is required to actuate automatically in
order to verify its design function satisfactorily. This 
Surveillance ver1f1e-s that, with a required system 
initiation signal (actual or simulated), the automatic 
initiation logic of the RCIC System wtll cause the system to 
operate as designed, including actuation of the system 
throughout its emergency operating sequence; that· is, 
automatic pump startup and actuation of all automatic valves 
to their required positi oris. This test al so ensures the 
RCIC System will automatically restart on an RPV low water 
level (Level 2) signal received subsequent to an RPV h1gh 
water level (Level 8) trip and that the suction is 
automatically tran·sf-erred from the CST tt'l the suppression 
pool on low CST level. The LOGIC SYSTEM FUNCTIONAL TEST 
performed in LCO 3.3.5.2 overlaps this Surveillance t0 
provide comp1He testing o.f the assumed safety function. 

The Survei1lance Frequency is controlled under th~ 
Surveillance ~requency Control Program. 

This SR is modifie-d by a N@te that excludes vesse1 injection 
during the Surveillance. Since all acti~e components are 
testable and full flow can be demonstrated by recirculation 
through the test 1 i ne, cool ant injection into the RPV is ·not 
r~quir~d during the Surveillance. 

(continued)_ 
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3. Memorandum from R.L. Baar (NRC) to V. Stello, Jr. 
(NRC), "Recommended Interim Revisions to LCOs for ECCS 
Components," Dscember 1, 1975. 

4. NEDG-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS CECCS), RPV WATER INVENTORY CONTROL (WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.4 Reactor Pressure Vessel (RPV) Water Inventory Control 
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BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LCD 

PBAPS UN IT 2 

The RPV contains penetrations below the top of the active fuel (TAF) that have the potential to drain the reactor coolant inventory to below the TAF. If the water level should drop below the TAF, the ability to remove decay heat is reduced, which could lead to elevated cladding 
temperatures and clad perforation. Safety Limit 2.1.1.3 requires the RPV water level to be above the top of the active irradiated fuel at all times to prevent such elevated cladding temperatures. 

With the unit in MODE 4 or 5, RPV water inventory 
control is not required to mitigate any events or accidents evaluated in the safety analyses. RPV water inventory control is required in MODES 4 and 5 to protect Safety Limit 2.1.1.3 and the fuel cladding barrier to prevent the release of racioactive material to the environment should an unexpected araining event occur. 

A double-ended guillotine break of the Reactor Coolant System (RCS) is net postulated in MODES 4 and 5 due to the reduced RCS pressure, reduced piping stresses, and ductile piping systems. Instead, an event is considered in which single operator error or initiating event allows draining of the RPV water inventory through a single penetration flow path with the highest flow rate, or the sum of the drain rates throu~h multiple penetration flow paths susceptible to a common mode failure (e.g., seism1c event (except when r1sk is assessed and managed in accordance with TS 3.0.8), loss of normal power, single human error). It is assumed, based on engineering judgment, that while in MODES 4 and 5, one low pressure ECCS injection/spray subsystem can maintain adequate reactor vessel water level. 

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown RPV water inventory to be significant to public health and safety. Therefore, RPV Water Inventory Control satisfies Criterion 4 of 
10 CFR 50.36(c)C2)(ii). 

The RPV water level must be controlled in MODES 4 and 5 to ensure that if an unexpected draining event should occur, the reactor coolant water level remains above the top of the active irradiated fuel as required by Safety Limit 2.1.1.3. 

( ontinued 
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The Limiting Condition for Operation (LCD) requires the DRAIN TIME of RPV water inventory to the TAF to be~ 36 hours. A DRAIN TIME of 36 hours is considered reasonable to identify and initiate action to mitigate unexpected draining of reactor coolant. An event that could cause loss of RPV water inventory and result in the RPV water level reaching the TAF in greater than 36 hours does not represent a significant challenge to Safety Limit 2.l.1.3 and can be ~anaged as part of normal plant operation. 

One low pressure ECCS injection/spray subsystem is required to be OPERABLE and capable of being manually started to provide defense-in- depth should an unexpected draining event occur. A low pressure ECCS injection/spray subsystem consists of either one Core Spray (CS) subsystem or one Low Pressure Coolant Injection CLPCI) subsystem. 
Each CS subsystem consists of one motor driven pump, piping, and valves to transfer water from the suppression pool or condensate storage tank (CST) to the RPV. 
Each LPCI subsystem consists of one motor driven pump, piping, and valves to transfer water from the suppression pool to the RPV. In MODES 4 and 5, the RHR System cross tie valve is not required to be closed. 
The LCD is modified by a Note which allows a required LPCI subsystem to be considered OPERABLE during alignment and operation for decay heat removal 1f capable of being manually realigned (remote or local) to the LPCI mode and is not otherwise inoperable. 

Alignment and operation for decay heat removal includes when the required RHR pump is not operating or when the system is realigned from or to the RHR shutdown cooling mode. This allowance is necessary since the RHR System may be required to operate in the shutdown cooling mode to remove decay heat and sensible heat from the reactor. Because of the restrictions on DRAIN TIME, sufficient time will be available following an un~xpected draining event to manually align and initiate LPCJ subsystem operation to maintain RPV water inventory prior reaching the TAF. 

Alignment and operation of RHR Torus Cooling Mode is NOT considered operation for Decay Heat Removal as discussed above. 

RHR LPCI Mode shall be considered inoperable and cannot be credited as an ECCS Train for RPV Inventory Control as follows: 

M0-34 A(B) and M0-39A(B) OPEN: 
When M0-34A(B) and M0-39A(B) are simultaneously open, the affected loop of LPCI cannot be credited as an OPERABLE ECCS Train because single failure of the associated EOG (E-3 / E-4) results 1n the loop being unable to perform its LPCI function due to system depressurfzation I draining. 

(coptinued) 
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When M0-34A(B) and M0-39ACB) are simultaneously open, the affected loop of LPCI cannot be credited as an OPERABLE ECCS Train when the associated EOG (E-3 I E-4) is inoperable because the loop is unable to perform the LPCI function due to system depressurization / draining. 
When E-1 or E-2 EOG are inoperable, the 'A' and 'B' subsystems of LPCI may be credited as being operable, separate subsystems, since failure of a second EOG is not postulated (single failure criteria exceeded). 

M0-20, M0-34A(B) and M0-39A(B) OPEN: 
When M0-20, M0-34A(B) and M0-39A(B) are simultaneously open with either ALL EDG's operable (single failure criteria 1n effect) OR the E-3 or E•4 EOG declared inoperable, then the 'A' AND 'B' loops of RHR LPCI cannot be credited as OPERABLE ECCS Trains because single failure or inoperability of the associated EDG's (E-3 I E-4) results in both loops being unable to perform their LPCI function due to system depressurization / draining. 

Core Spray Injection Mode shall be considered inoperable and cannot be credited as an ECCS Train for RPV Inventory Control as follows: 

MD-26A(8) OPEN: 

When M0-26ACB) is open, the affected loop of Core Spray cannot be credited as an OPERABLE ECCS Train because single failure of the associated EDG (E-3 / E-4) res~lts in the loop being unable to perform its RPV Injection function due to system depressurization / draining. 

When M0-26A(B) is open, the affected loop of Core Spray cannot be credited as an OPERABLE ECCS Train when the associated EDG (£-3 I E-4) is inoperable because the loop is unable to perform its RPV Injection function due to system depressurization / draining. 

When E-1 or E-2 EOG are inoperable, the 'A' and 'B' subsystems of Core Spray may be credited as being operable, separate subsystems, since failure of a second EOG is not postulated (single failure criteria exceeded). 

RPV water inventory control is required in MODES 4 and 5. Requirements on water inventory control in other MODES are contained in LCOs in Section 3.3, InstrlJ.1!1entation, and other LCOs in Section 3.5, ECCS, RCIC, and RPV Water Inventory Control. RPV water inventory control is required to prot€ct Safety Limit 2.1.1.3 which is applicab1e whenever irradiated fuel is in the reactor vessel. 
co tinued 
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A.1 and B,l 

Rf'V Water Inventory Control 
B 3.5.4 

If th·e required- 1ow_ preswre ECCS fnject1on/spray subsystem is inoperable, it must te restored to OPERABLE status within 
4 hours. In th1S c'ondition, the LCD controls 'O'l'l DRAIN TIME minimize the possibil~ty that an unexpected dreini~g event could necessitate the use of the ECCS injection/spray 
s~bsystem, however the defense-in-depth provided by the ECCS Jnjection/spr~y subsystem is lost. 

The 4 hour Compretion Time for restoPing the required low pressure ECCS injection/spray subsystem to O_PERABLE status is based on engineerin:g jud·gment that considers the LCO controls oh DRAIN TIME and the low probabi1ity of an 
unexpected draining event that w,ould result in loss of RPV water inventory. 

rr the inoperable ECCS injection/spray subsystem is not restored to OPERABLE status within the required Completion Time, action must be in1tiated immediately to establish a method of water injection capable of operating wittout 
offsite electrical power. The method of water injection incJudes the necessary instrumentation and controls, water sources, and ~umps and valves needed to a~d water to the RPV or refueltng cavity should an unexpected draining event octur, The method of water injection may be manually 
initiated and may consist of one or more systems or 
subsystems, and must be able to access w_ater inventory capable of maintaining the RPV water level above the TAF for~ 36 hours. tf recirculation of injected water would occur, it may be credited in determining the necessary water volume, 

C,la C,2,- and C.3 

With the DRAIN 1IME less than 36 hours but greater than or 
equal to 8 hours, compensatory measures should be ta~en to ensure the ability to implement mitigat1ng actions should an unexpecterd <lrainir:tg event occur.' Should a draining event 
lower the r~~ctor coolant level to below the TAF, there is potential for damage ~o the reactor fuel cladd1ng and release of rad1oactiYe mate.rial. Additional actions are takerJ to ensure that radioactive material Will be contained, diluted, and processed prior to heing released to the environment. 

The secondary containment provides a contrQlle.d volume in which fission products can 6e contained, d51ut9d, and processed prior to release to the environment. Requ·ired 
Act ion C .1 r-equi res verificatfon o·f the capability to 
establish the secondary contai"ment boundary ,n less tnan 
the DRAIN TIME. 

(continued) 
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RPV Water Inventory Control 
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The required verification confirms actions to establish the 
secondary containment boundary are preplanned and necessary 
materials are available. The secondary containment boundary 
is considered established when one Standby Gas Treatment (SGT) 
subsystem is capable of maintaining a negative pressure in the secondary containment with respect to the environment. 
Verification that the secondary containment boundary can be 
established must be performed within 4 hours. The required 
verification is an administrative activity and does not 
require manipulation or testing of equipment. 

Secondary containment pen~tration flow paths form a part of 
the secondary contain~nt boundary. Required Action C.2 
requires verification of the capability to isolate each 
secondary containment penetration flow path in less tnan the 
DRAIN TIME. The required verification confirms actions to 
isolate the secondary containment penetration flow paths are 
preplanned and necessary materials are available. Power 
operated valves are not required to receive automatic 
isolation signals if they can be closed manually within the 
required time. Verification that the secondary containment 
penetration flow paths can be isolated must be performed 
within 4 hours. The requireo verification is an 
administrative activity and does not require manipulation or 
testing of equipment. 

One SGT subsystem is capable of maintaining the secondary 
containment at a negative pressure with respect to the 
environment and filter gaseous releases. Required Action C.3 
requires verification of the capability to place one SGT 
subsystem in operation in less than the DRAIN TIME. 1he 
required verification confirms actions to place a SGT 
subsystem in operation are preplanned and necessary materials 
are available. Verification that a SGT subsystem can be 
placed in operation must be performed within 4 hours. The 
required verification is an administrative activity and does 
not require manipulation or testing of equipment. 

D,1. D.2, D.3, and D.4 

With the DRAIN TIME less than 8 hours, mitigating actions 
are implemented in case an unexpected draining event should 
occur. Note that if the DRAIN TIME is less than 1 hour, 
Required Action E.l is also applicable. 

Required Action D.l requires immediate action to establish an additional method of water injection augmenting the ECCS 
injection/spray subsystem required by the LCO. The 
additional method of water injection includes the necessary 
instrumentation and controls, water sources, and pumps and 

{continu 
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RPV Water Inventory Control 
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valves needed to add water to the RPV or refueling cavity should an unexpected draining event occur. The Note to Required Action D.l states that either the ECCS 
injection/spray subsystem or the additional method of water injection must be capable of operating without offsite 
electrical power. The additional method of water injection may be manually initiated and may consist cf one or more 
systems or subsystems. The additional method of water 
injection must be able to access water inventory capable of being injected to maintain the RPV water level above the TAF for~ 36 hours. The additional method of water injection and the ECCS injection/spray subsystem may share all or part of the same water sources. If recirculation of injected water would occur, it may be credited in determining the re qui red water volume. 

Should a draining event lower the reactor coolant level to be1ow the TAF, there is potential for damage to the reactor fuel cladding and release of radioactive materiol. 
Additiona1 actions are taken to ensure that radioactive 
material will be contained, diluted, and processed prior to being released to the environment. 

The secondary containment provides a control volume into which fission products can be contained, diluted, and 
processed prior to release to the environment. Required 
Action D.2 requires that actions be immediately initiated to establish the secondary containment boundary. With the 
secondary containment boundary established, one SGT 
subsystem is capable of maintaining a negative pressure in 
the secondary containment with respect to the environment. 
The secondary containment penetrations form a part of the 
secondary containment boundary. Required Action D.3 requires that actions be immediately initiated to verify that each 
secondary containment penetration flow path is isolated or to 
verify that it can be manually isolated from the control 
room. 

One SGT subsystem is capable of maintaining the [secondary] containment at a negative pressure with respect to the 
environment and filter gaseous releases. Required Action D.4 requires that actions be immediately initiated to verify that at least one SGT subsystem is capable of being placed in 
operatior.. The required verification is an administrative 
activity and does not require manipulation or testing of 
equipment. 

Ll 

If the Required Actions and associated Completion times of 
Conditions C or Dare not met or if the DRAIN TIME is less 

continu d 
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RPV Water Inventory Control 
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than 1 hour, actions must be initiated immediately to restore the DRAIN TIME to~ 36 hours. In this condition, there may be 
insufficient time to respond to an unexpected draining event 
to prevent the RPV water inventory from reaching the TAF. 
Note that Required Actions 0.1, D.2, 0.3, and D.4 are a1so 
applicable when DRAIN TIME is less than 1 hour. 

SR 3.5,4.1 

This Survei1lance verifies that the DRAIN TIME of RPV water 
inventory to the TAF is~ 36 hours. Tne period of 36 hours 
is considered reasonable to identify and initiate action to 
mitigate draining of reactor coolant. Loss of RPV water 
inventory that would result in the RPV water level reaching 
the iAF in greater than 36 hours does not represent a 
significant challenge to Safety Limit 2.1.1.3 and can be 
managed as part of normal plant operation. 

The definition of DRAIN TIME states that realistic cross
sectional areas and drain rates are used in the calculation. 
A realistic drain rate may be determined using a single, 
step-wise, or integrated calculation considering tne 
changing RPV water level during a draining event. For a 
Control Rod RPV penetration flow path with the Control Rod 
Drive Mechanism removed and not replaced with a blank 
flange, the realistic cross-sectional area is based on the 
control rod blade seated in the control rod guide tube. If 
tre control rod blade will be raised from the penetration to 
adjust or verify seating of the blade, the exposed 
crosssectional area of the RPV penetration flow path is 
used. 

The definition of DRAIN TIME excludes from the calculation 
those penetration flow paths connected to an intact closed 
system, or isolated by manual or automatic valves that are 
locked, sealed, or otherwise secured in the closed position, 
blank flanges, or other devices that prevent flow of reactor 
coolant through the penetration flow paths. A blank flange or 
other bolted device must be connected with a sufficient number 
of bolts ta prevent draining in the event of an Operating 
Basis Earthquake. Normal or expected leakage from closed 
systems or past isolation devices is permitted. Determination 
that a system is intact and closed or isolated must consider 
the status of branch 1ines and ongoing plant maintenance and 
testing activities. 

The Residual Heat Removal (RHR) Shutdown Cooling System is 
only considered an intact closed system when misalignment 
issues (Reference 6) have been precluded by functional valve 
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RPV Water Inventory Control 
B 3.5.4 

interlocks or by isolation devices, such that redirection of RPV water out of an RHR subsystem is precluded. Further, RHR Shutdown Cooling System is only considered an intact closed system if its controls have not been tronsferred to Remote Shutdown, which disables the interlocks and isalation 
signals. 

The exclusion of penetration flow paths from the 
determination of DRAIN TIME must car.sider the potential 
effects of a single operator error or initiating event on 
items supporting maintenance and testing (rigging, 
scaffolding, temporary shielding, piping plugs, snubber 
removal (except when risk is assessed and managed in 
accordance with TS LCO 3.0.8), freeze seals, etc.). If 
failure of such items could result and would cause a 
draining event from a closed system or between the RPV and 
the isolation device, the penetration flow path may not be 
excluded from the DRAIN TINE calculation. 

Surveillance Requirement 3.0.1 requires SRs to be met 
between performances. Therefore, any changes 1n plant 
conditions that would change the DRAIN TIME requires that a new DRAIN TIME be determined. 

The Surveillance Frequency is contro1led under the 
Surveillance Frequency Control Program. 

SR 3.5.4,2 and SR 3.5.4,3 
The minimum water level of 11.0 ft. required for the 
suppression pool is periodically verified to ensure that the suppression pool will provide adequate net positive suction head (NPSH) for the CS subsystem or LPCI subsystem pwmp, 
recirculation volume, and vortex prevention. With the 
suppression pool water level less than the requirea limit 
required ECCS injection/spray subsystem is inoperable unless aligned to an OPERABLE CST. 

The required CS System is OPERABLE only if ,t can take 
suction from the CST 1 and the CST water level is sufficient 
to provide the required NPSH for the CS pump. Therefore, a verification that either the suppression pool water 1evel is 
~ 11.0 ft. or that a required CS subsystem is aligned to take 
suction from the CST and the CST contains~ 90,976 gallons of water, equivalent to 17.3 ft., ensures that the CS subsystem can supply at least 50,800 gallons of makeup water to the 
RPV. The CS suction is Jncovered at tr.e 40,976 gal:on 
l eve 1 . 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

cont1n e 
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RPV Water Inventory Control 
B 3.5.4 

The flow path piping has the potential to develop voids and pockets of entrained air. Maintaining the pump discharge lines of the required ECCS injection/spray subsystems full of water ensures that the ECCS subsystem will perform properly. Th1s may also prevent a water hammer following an ECCS initiation signal. One acceptable method of ensuring that the lines are full is to vent at the high points. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.5.4.5 

Verifying the correct alignment for manual, power operated, and automatic valves in the required ECCS subsystem flow path provides assurance that the proper flow paths will be available for ECCS operation. This SR does not apply to valves that are locked, sealed, or otherwise secured in position, since these valves were verified to be in the correct position prior to locking, sealing, or securing. A valve that receives an initiation signal is allowed to be in a nonaccident position provided the valve will automatically reposition in the proper stroke time. This SR does not require any testing or valve manipulation; rather, it involves verification that those valves capable of potentially being mispositioned are in the correct position. This SR does not apply to valves that cannot be inadvertently misal1gned, such as check valves. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3,5.4.6 

Verifying that the required ECCS injection/spray subsystem tan be manually started and operate for at least 10 minutes demonstrates that the subsystem is available to mitigate a draining event. Testing the ECCS injection/spray subsystem through the recirculation (full flow test) line is necessary to avoid overfilling the refueling cavity. The minimum operating time of 10 minutes was based on engineering judgement. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.5.4.7 · 

Verifying that each valve credited for automatically isolating 
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a penetration flow path actuates to the isolation position on 
an actua1 or simulated RPV water level isolation sigrial is 
required to prevent RPV water inventory from dropping below 
the TAF should an unexpected draining event occur. 

RHR M0-017 and M0-018 
RWCU M0-015 and M0-018 

The Surveillance Frequency is controlled under the 
Surveill2nce Frequency Control Program. 

SR 3.5.4.8 

The required ECCS subsystem is required to be manually 
actuated. This Surveillance verifies that the required CS 
subsystems or LPCI suosystem (including the associated pump/ 
valve(s)) can be placed into service. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

l.Information Notice 84-81 "Inadvertent Reduction in Primary 
Coolant Inventory in Boiling Water Reactors During 
Shutdown and Startup," November 1984. 

2.Information Notice 86-74, ~Reduction of Reactor Coolant 
Inventory Because of Misalignment of RHR Valves," August 
1986. 

3.Generic Letter 92-04, "Resolution of the Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs 
Pursuant to 10 CFR 50.54(F), "August 1992. 

4.NRC Bulletin 93-03, "Resolution of Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs," May 
1993. 

5.Information Notice 94-52, "Inadvertent Containment Spray 
and Reactor Vessel Draindown at Millstone 1," July 1994. 

6.General Electric Service Information Letter No. 388, "RHR 
Valve Mis2lignment During Shutdown Cooling Operation for 
BWR 3/4/5/6," February 1983. 
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Th~ function of the primary containment is to isolate and 
contain fission products released from the Reacto.r P--rimary 
System following a Design Basis Accident (OBA) and to 
confine the postulated release of radioactive m~terial. The 
primary containment consists of a steel' v-essel, which 
surrounds the Reactor Primary System and provides an 
essentially leak tight barrier against an uncontrolled 
release of tadioactive material to t~e environment. 
Portions of the steel vessel are surrou-nded by reinforced 
concrete for shielding purposes. 

The iSolation devices for the penetrations. in the primary 
containment boundary are a part of the containment leak 
tight barrier. To maintain this leak tight barrier: 

a. All penetrations required to be closed during accident 
conditions are either: 

1. capable of being closed by an OPERABLE automatic 
Containment Jsolat:io·n System, or 

2. closed by manual valves, blind flanges, or 
de-activated automatic valves secured in their 
c.losed positions-, except as provfded in 
LCO 3.6.1._3, •Primary Contair:iment Isolation 
VAlves-(PCIVs)"; 

b. The primary containment air lock is OPERABLE, except 
as provided in LCO 3.6.l.2i "Primary Containment Air 
Lockh; and -

c. All equipment hatches are closed. 

This Specification ensures that the performance of the 
·primary cont~inmeht, in the.event of a DBA, me&ts the 
assumptions used in the safety analyses of Reference I. 
SR 3.6.1.Ll leakage rate requirements are in conformance 
with 10 CFR 50, Appendix J, Option B (Ref. 3_), as modified 
by approved exemptions. 

(continued) 
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Primary Containment 
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The safety design basis for the primary containment is that 
it must withstand the pressures and temperatures of the 
limiting OBA without exceeding the design leakage rate. 

The OBA that postulates the maximum release of radioactive 
material within primary containment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE such that release of fission 
products to the environment is controlled by the rate of 
primary containment leakage. 

Analytical methods and assumptions involving the primary 
containment are presented in Reference 1. The safety 
analyses assume a nonmechanistic fission product release 
following a OBA, which forms the basis for determination of 
offsite doses. The fission product release is, in turn, 
based on an assumed leakage rate from the primary 
containment. OPERABILITY of the primary containment ensures 
that the leakage rate assumed in the safety analyses is not 
exceeded. 

The maximum allowable leakage rate for the primary 
containment (L,) is 0.7% by weight of the containment air 
per 24 hours at the design basis LOCA maximum peak 
containment pressure (P,) of 49.1 psig. The value of Pa 
(49.1 psig) is conservative with respect t0 the current 
calculated peak drywell pressure of 48.7 psig (Ref. 2). 
This value of 48.7 psig includes operation with 90°F Final 
Feedwater Temperature Reduction. 

Primary containment satisfies Criterion 3 of the NRC Policy 
Statement. 

Primary containment OPERABILITY is maintained by limiting 
leakage to~ 1.0 L,, except prior to the first startup after 
performing a required Primary Containment Leakage Rate 
Testing Program leakage test. At this time, applicable 
leakage limits must be met. In addition, the leakage from 
the drywell to the suppression chamber must be limited to 
ensure the pressure suppression function is accomplished and 
the suppression chamber pressure does not exceed design 
limits. Compliance with this LCO will ensure a primary 
containment configuration, including equipment hatches, that 
is structurally sound and that will limit leakage to those 
leakage rates assumed in the safety analyses. 

C 

B 3.6-2 Revision No. 114 



: - - - - - - - - -- - - -

BASES 

LCD 
(continued) 

APPLICABILITY 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 2 

Primary Containment 
B 3.6.1.1 

Individual leakage rates specified for the primary 
containment air lock are addressed in LCD 3.6.1.2. 

In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, primary containment 4s not required 
to be OPERABLE in MODES 4 and 5 to prevent leakage of 
radioactive material from primary containment. 

In the event primary containment is inoperable, primary 
containment must be restored to OPERABLE status within 
1 hour. The 1 hour Completion Time provides a period of 
time to correct the problem commensurate with the importance 
of maintaining primary containment OPERABILITY during 
MODES 1, 2, and 3. This time period also ensures that the 
probability of an accident (requiring primary containment 
OPERABILITY) occurring during periods where primary 
containment is inoperable is minimal . 

.IL..1 

If primary containment cannot be restored to OPERABLE status 
within the required Completion Time, the plant must be 
brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. Remaining in 
the Applicabi1ity of the LCO is acceptable because the plant 
risk in MOOE 3 is similar to or lower than the risk in MODE 
4 (Ref. 8) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.6,1.1.1 

Maintaining the primary containment OPERABLE requires 
compliance with the visual examinations and leakage rate 
test requirements of the Primary Containment Leakage Rate 
Testing Program. Failure to meet air lock leakage testing 
(SR 3.6.1.2.1), or main steam isolation 
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SR 3.6,1.1,1 (continued) 

Primary Containment 
B 3.6.1.1 

valve leakage (SR 3.6.1.3.14), does not necessarily result in 
a failure of this SR. The impact of the failure to meet 
these SRs must be evaluated against the Type A, B, and C 
acceptance criteria of the Primary Containment Leakage Rate 
Testing Program. At$ 1,0 La the offs1te dose consequences 
are bounded by the assumptions of the safety analysis. The 
Frequency is required by the Primary Containment Leakage Rate 
Testing Program. 

As permitted by References 9 and 10, alternatives to 
compliance with the Type Band Type C leakage test1hg 
requ1rements Of 10 CFR 50, Append,x J may be appl1ed for 
Risk-Informed Safetr Class1f1cat1on (RISC) RISC-3 or RISC-4 
valves and penetrations meeting the following criteria: 

a. Containment penetrations that are e1ther 1-inch nominal 
size or less, or continuously pressur1zed. 

b. Containment isolation valves that meet one or more of 
the following cr1ter1a. 

1. The valve is required to be open under accident 
conditions to prevent or mitigate core damage events; 

2. The valve is normally closed and in a physically 
closed, water-filled system; 

3. The valve is in a physically closed system whose 
piping pressure rating exceeds the containment design 
pressure rating and is not connected to the reactor 
coolant pressure boundary; or 

4. The valve is 1-inch nominal size or less. 

RISC-3 penetrat1ons and va1ves that meet the criteria above 
may be removed from the scQpe of the Primary Conta1nment 
Leakage Rate Testing Program, as implemented by LCO 3.6.1.1, 
SR 3.6.1.1.1 and Specification 5.5.12. Alternat1ve Treatment 
w111 be 1mplemented in accordance with the requirements of 10 
CFR 50.69(d)(2). 

SR 3.6,1.1.2 

Mainta1n1ng the pressure suppression function of primary 
containment requires limiting the leakage from the drywell to 
the suppression chamber. Thus, if an event were to occur 
that pressurized the drywell, the steam would be directed 
through the downcomers into the suppression pool. This SR is 
a leak test that confirms that the bypass area between the 
drywell and the suppression chamber is less than or 
equivalent to a one-inch diameter hole (Ref. 4). This 
ensures that the leakage paths that would bypass the 
suppression ~ool are within allowable limits. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Progtam. Two consecutive test 
failures, however, would 1ndicate unexpected pr1mary 
containment degradation; in this event, as the Note indicates, 
a test shall be performed at a Frequency of once every 12 
months until tw-0 consecutive tests pass. 
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Primary CoAtainm.ent 
B 3.6.1.1 
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Primary Containment Air Lock 
B 3.6.1.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.2 Primary Containment Air Lock 

BASES 

BACKGROUND 

PBAPS UNIT 2 

One double door primary containment air lock has been built 
into the primary containment to provide personnel access to 
the drywell and to provide primary containment isolation 
during the process of personnel entering and exiting the 
drywell. The air lock is designed to withstand the same 
loads, temperatures, and peak design internal and external 
pressures as the primary containment (Ref. 1). As part of 
the primary containment, the air lock limits the release of 
radioactive material to the environment during normal unit 
operation and through a range of transients and accidents up 
to and including postulated Design Basis Accidents (DBAs). 

Each air lock door has been designed and tested to certify 
its ability to withstand a pressure in excess of the maximum 
expected pressure following a OBA in primary containment. 
Each of the doors contains a gasket seal to ensure pressure 
integrity. To effect a leak tight seal, the air lock design 
uses pressure seated doors (i.e., an increase 1n primary 
containment internal pressure results in increased sealing 
force on each door). 

Each air lock 1s nominally a right circular cylinder, 12 ft 
in diameter, with doors at each end that are interlocked to 
prevent simultaneous opening. During periods when primary 
containment is not required to be OPERABLE, the air lock 
interlock mechanism may be disabled, allowing both doors of 
an air lock to remain open for extended periods when 
frequent primary containment entry is necessary. Under some 
conditions as allowed by this LCO, the primary containment 
may be accessed through the air lock, when the interlock 
mechanism has failed, by manually performing the interlock 
function. 

The primary containment air lock forms part of the primary 
containment pressure boundary. As such, air lock integrity 
and leak tightness are essential for maintaining primary 
containment leakage rate to within limits in the event of a 
OBA. Not maintaining air lock integrity or leak tightness 
may result in a leakage rate in excess of that assumed in 
the unit safety analysis. 

{continued) 
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Primary Containment Air Lock 
B 3.6.1.2 

The OBA that postulates the maximum release of radioactive 
material within primary containment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE, such that release of fission 
products to the environment is controlled by the rate of 
primary containment leakage. Tne primary containment is 
designed with a maximum allowable leakage rate {L.) of 0.7% 
by weight of the containment air per 24 hours at the maximum 
peak containment pressure <Pa) of 49.1 psig. The value of Pa 
(49.1 psig) is conservative with respect to the current 
calculated peak drywell pressure of 48.7 psig (Ref. 3). 
This value of 48.7 psig includes operation with 90°F Final 
Fe~dwater Temperature Reduction. This allowable leakage 
rate forms the basis for the acceptance criteria imposed on 
the SRs associated with the air lock. 

Primary containment air lock OPERABILITY is also required to 
minimize the amount of fission product gases that may escape 
primary containment through the air lock and contaminate and 
pr~ssurize the secondary containment. 

The primary containment air lock satisfies Criterion 3 of 
the NRC Policy Statement. 

As part of primary containment, the air lock's safety 
function is related to control of containment leakage rates 
following a OBA. Thus, the air lock's structural integrity 
and leak tightness are essential to the successful 
mitigation of such an event. 

The primary containment air lock is required to be OPERABLE. 
For the air lock to be considered OPERABLE, the air lock 
interlock mechanism must be OPERABLE, the a1r lock must be 
in compliance with the Type Bair lock leakage test, and 
both air lock doors must be OPERABLE. The interlock allows 
only one air lock door to be opened at a time. This 
provi~ion ensures that a gross breach of primary containment 
does not exist when primary containment is required to be 
OPERABLE. Closure of a single door in each air lock is 
sufficient to provide a leak tight barrier following 
postulated events. Nevertheless, both doors are kept closed 
when the air lock is not being used for normal entry and 
exit from primary containment. 

(continued) 
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In HODES 1, 2, and 3, a OBA could cause a release of. 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, the primary containment air lock is 
not required to be OPERABLE in MODES 4 and 5 to prevent 
leakage of radioactive material from primary containment. 

The ACTIONS are modified by Note 1, which allows entry and 
exit to perfonn repairs of the affected air lock component. 
If the outer door is inoperable, then 1t may be easily 
accessed to repair. If the inner door 1s the one that is 
inoperable, however, then a short time exists when the 
containment boundary is not intact (during access through 
the outer door). The ability to open the OPERABLE door, 
even if it means the primary containment boundary is 
temporarily not intact, is acceptable due to the low 
probability of an event that could pressurize the primary 
containment during the shQrt time in which the OPERABLE door 
is expected to be open. The OPERABLE door must be 
immediately closed after each entry and exit. 

The ACTIONS are lllOdified by a second Note, which ensures 
appropriate remedial measures are taken when necessary. 
Pursuant to LCO 3.0.6, actions are not required, even if 
primary containment leakage is exceeding L

8
• Therefore, the 

Note is added to require ACTIONS for LCO 3.6.1.1, 0 Primary 
Containment,• to be taken in this event. 

A.I, A.2, and A.3 
With one primary containment air lock door inoperable, the 
OPERABLE door must be verified closed (Required Action A.I) 
in the air lock. This ensures that a leak tight primary 
containment barrier is maintained by the use of an OPERABLE 
air lock door. This action 1DUst be completed within I hour. 
The 1 hour Coa,pletion Time is consistent with the ACTIONS of 
LCD 3.6.1.1, which requires that primary containment be 
restored to OPERABLE status within I hour. 

In addition, the air lock penetration must be isolated by 
locking closed the OPERABLE air lock door within the 24 hour 
Completion Time. The 24 hour Completion Time is considered 

(continued) 
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A.I, A.2, and A,3 (continued) 

Primary Conta1nllE!nt Air Lock 
B 3.6.1.2 

reasonable for locking the OPERABLE air lock door, 
considering that the OPERABLE door 1s being maintained 
closed. 

Required Action A.3 ensures that the air lock with an 
inoperable door has been isolated by the use of a locked 
closed OPERABLE air lock door. This ensures that an 
acceptable primary containment leakage boundary is 
maintained. The Completion Time of once per 31 days is 
based on engineering judgment and is considered adequate in 
view of the low likelihood of a locked door being 
mispositioned and other administrative controls. Required 
Action A.3 is modified by a Note that applies to air lock 
doors located in high radiation areas or areas with limited 
access due to inert1ng and allows these doors to be verified 
locked closed by use of administrative controls. Allowing 
verification by administrative controls is considered 
acceptable, since access to these areas is typically 
restricted. Therefore, the probability of misalignment of 
the door, once it has been verified to be in the proper 
position, is small. 

The Required Actions have been modified by two Notes. 
Note 1 ensures that only the Required Actions and associated 
Completion Times of Condition·c are required if both doors 
in the air lock are inoperable. With both doors 1n the air 
lock inoperable, an OPERABLE door is not available to be 
closed. Required Actions C.l and C.2 are the appropriate 
remedial actions. The exception of Note 1 does not affect 
tracking the Completion Time fr011 the initial entry into 
Condition A; only the requirement to comply with the 
Required Actions. Note 2 allows use of the air lock for 
entry and exit for 7 days under administrative controls. 
Primary containment entry may be required to perform 
Technical Specifications (TS) Surveillances and Required 
Actions, as well as other activities on TS-required 
equipment or activities on equipment that support 
TS-required equipment. This Note is not intended to 
preclude performing other activities (i.e., non-TS-related 
activities) if the primary containment was entered, using 
the inoperable air lock, to perfonn an allowed activity 
listed above. The administrative controls required consist 
of the stationing of a dedicated individual to assure 
closure of the OPERABLE door except during the entry and 
exit, and assuring the OPERABLE door is relocked after. 

(continued} 

B 3.6-9 Revision No. O I 
I 

- _j 



BASES 

ACTIONS 

PBAPS UNIT 2 

-------- -------- -- ---

A. 1, A. 2, and A.3 (conti'nued) 

Primary Containment Air Lock 
B 3.6.1.2 

completion of the containment entry and exit. This 
allowance is acceptable due to the low probability of an event that could pressurize the primary containment during 
the short time that the OPERABLE door is expected to be 
open. 

B,l, B.2, and B.3 
With an air lock interlock mechanism inoperable, the 
Required Actions and associated Completion Times are 
consistent with those specified in Condition A. 

The Required Actions have been modified by two Notes. 
Note 1 ensures that only the Required Actions and associated 
Completion Times of Condition Care required if both doors 
in the air lock are inoperable. With both doors in the air lock inoperable, an OPERABLE door is not available to be closed. Required Actions C.l and C.2 are the appropriate 
remedial actions. Note 2 allows entry into and exit from 
the primary containment under the control of a dedicated 
individual stationed at the air lock to ensure that only one door is opened at a time (i.e., the individual performs the 
function of the interlock). 

Required Action B.3 is modified by a Note that applies to 
air lock doors located in high radiation areas or areas with 
limited access due to inerting and that allows these doors 
to be verified locked closed by use of administrative 
controls. Allowing verification by administrative controls 
is considered acceptable, since access to these areas 1s 
typically restricted. Therefore, the probability of 
misalignment of the door, once it has been verified to be in the proper position, is small. 

C.1, C,2, and C.3 
If the air lock is inoperable for reasons other than those 
described in Condition A or B, Required Action C.l requires action to be immediately initiated to evaluate containment 
overall leakage rates using current air lock leakage test 
results. An evaluation is acceptable since it is overly 
conservative to innediately declare the primary containment inoperable if the overall air lock leakage is not within 

(continued} 
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C.1, C.2, and C,3 (continued) 

Pr1mary Containment Air Lock 
B 3.6.1.2 

limits. In many instances (e.g., only one seal per door has 
failed}, pr1mary conta1nment rema1ns OPERABLE, yet only 
1 hour (according to LCO 3.6.1.1) would be provided to 
restore the air lock door to OPERABLE status prior to 
requiring a plant shutdown. In add1t1on, even with the 
overall air lock leakage not w1thin 11m1ts, the overall 
conta1nment leakage rate can st1ll be within lim1ts. 

Requ1red Act1on C.2 requ1res that one door 1n the primary 
containment air lock must be verified closed. This action 
must be completed within the 1 hour Complet1on Time. This 
specif1ed time period 1s consistent w1th the ACTIONS of 
LCO 3.6.1.1, which require that primary containment be 
restored to OPERABLE status within 1 hour. 

Add1tionally, the air lock must be restored to OPERABLE 
status w1thin 24 hours or in accordance with the Risk Informed 
Completion Time Program. The Completion lime is reasonable 
for restoring an inoperable air lock to OPERABLE status 
considering that at least one door is maintained closed in the 
air lock. 

D.1 and D.2 

If the inoperable primary containment air lock cannot be 
restored to OPERABLE status within the associated Completion 
Time, the plant must be brought to a MOOE 1n which the LCO 
does not apply. To achieve th1s status, the plant must be 
brought to at least MODE 3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3,6.1.2.1 

Maintaining primary containment air locks OPERABLE requires 
compliance with the leakage rate test requirements of the 
Primary Containment Leakage Rate Testing Program. This SR 
ref1ects the leakage rate testing requirements with respect to 
air lock leakage (Type B leakage tests). The acceptance 
criteria were esta~l1shed during 1nit1al air lock and 
primary containment OPERABILITY 

Ccontinyed> 
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SR 3,6.1.2.1 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

test1ng. The per1od1c testing requirements ver1fy that the 
~ir lock leakagQ does not exceed the allowed fraction of the 
overall primary containment leakage rate. The Frequency is 
required by the Pr1mary Containment Leakage Rat~ Testing 
Program. 

The SR has been modiffed by two Notes. Note 1 states that 
an inoperable air lock door does not invalidate the previous 
successful performanc€ of the OVcerall air lock leakage test. 
This is considered reasonable since either air lock door 1s 
cap,able of providing a fission product barrier 1n the event 
of a OBA. Note 2 reQ'l,lires the results of air lock leakage 
tests to be evaluated against the aC'cep'tance 'crHeri a of the 
Primary Contairnnent Leakage Rate Testing Program, 5.5.12. 
This ensures that the air Tock leakage ~s properly accounted 
for in determining the combined Type Band C primary 
containment leakage. 

SR 3.6.1.2',2 

The air lock interlock mechanism is desjgned to prevent 
simultaneoQs op~ning of both doors in the air lock. Since 
both the inner and outer doors of an air lock are designed 
to withstand the maximum expected post accident primary 
containment pressure, closure of either door will support 
primary containment OPERABILITY. Th.u.s, the interlock 
feature supports prima~y containment OPERABILITY while the 
air lock is being used fo~ personnel transit in and out of 
the containment. Per,odic testing of this interlock 
demonstrat~s that the i.nterJoe,k will function as de~1gned 
and that simultaneous inner and outer door opening will not 
i nadvertentry occur. The Survei 11 a nee Frequency is 
contro1led under the Surveillance Frequency Control Program. 

(continued) 
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Primary Containment Air Lock 
B 3.6.1.2 
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PCIVs 
83.6.l.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.3 Primary Containment Isolation Valves (PCIVs) 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The function of the PCIVs, in combination with other 
accident mitigation systems, is to limit fission product 
release during and following postulated Design Basis 
Accidents {DBAs) to within limits. Primary containment 
isolation within 'the time limits specified for those 
isolation valves designed to close automatically ensures 
that the release of radioactive material to the environment 
will be consistent with the assumptions used in the analyses 
for a OBA. 

The OPERABILITY requirements for PCIVs help ensure that an 
adequate primary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. Therefore, the OPERABILITY requirements 
provide assurance that primary containment function assumed 
in the safety analyses will be maintained. These isolation 
devices are either passive or active (automatic). Closed 
manual valves, de-activated automatic valves secured in 
their closed position (including check valves with flow 
through the valve secured), blind flanges, and closed 
systems are considered passive devices. Check valves and 
other automatic valves designed to close without operator 
action following an accident, are considered active devices. 
Two barriers in series are provided for each penetration so 
that no single credible failure or malfunction of an active 
component can result in a loss of isolation or leakage that 
exceeds limits assumed in the safety analyses. One of these 
barriers may be a closed system. 

The reactor building-to-suppression chamber vacuum breakers 
and the scram discharge volume vent and drain valves each 
serve a dual function, one of which is primary containment 
isolation. However, since the other safety functions of the 
vacuum breakers and the scram discharge volume vent and 
drain valves would not be available if the nonnal PCIV 
actions were taken, the PCIV OPERABILITY requirements are 
not applicable to the reactor building-to-suppression 
chamber vacuum breaker valves and the scram discharge volume 
vent and drain valves. Similar Surveillance Requir8ments in 
the LCO for the reactor building.topsuppression chamber 
vacuum breakers and the LCO for the scram discharge volume 
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PCIVs 
8 3.6.1.3 

vent and drain valves provide assurance that the isolation 
capability is available without conflicting with the vacuum 
relief or scram discharge volume vent and drain functions. 

The primary containment purge lines are 18 inches in 
diameter; exhaust lines are 18 inches in diameter. In 
addition, a 6 inch line from the Containment Atmospheric 
Control (CAC) System is also provided to purge primary 
containment. The 6 and 18 inch primary containment purge 
valves and the 18 inch primary containment exhaust valves 
are normally maintained closed in MODES I, 2, and 3 to 
ensure the primary containment boundary is maintained. 
However, containment purging with the 18 inch purge and 
exhaust valves is permitted for inerting, de-inerting, and 
pressure control. Included in the scope of the de-inerting 
is the need to purge containment to ensure personnel safety 
during the perfonnance of inspections beneficial to nuclear 
safety; e.g., inspection of primary coolant integrity during 
plant startups and shutdowns. Adjustments in primary 
containment pressure to perfonn tests such as the drywell
to-suppression chamber bypass leakage test are included 
within the scope of pressure control purging. Purging for 
humidity and temperature control using the 18 inch valves is 
excluded. The isolation valves on the 18 inch vent lines 
have 2 inch bypass lines around them for use during normal 
reactor operation when the 18 inch valves cannot be opened. 
Two additional redundant Standby Gas Treatment (SGT) 
isolation valves are provided on the vent line upstream of 
the SGT System filter trains. These isolation valves, 
together with the PCIVs, will prevent high pressure from 
reaching the SGT System filter trains in the unlikely event 
of a loss of coolant accident {LOCA) during venting. 

The Safety Grade Instrwnent Gas (5616) System supplies 
pressurized nitrogen gas {from the Containment Atmospheric 
Dilution {CAD) System liquid nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust isolation valve inflatable seals, the reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation valves and inflatable seal, and the CAC and CAD 
Systems vent control air operated valves. The SGIG System 
thus performs two distinct post-LOCA functions: (I) 
supports containment isolation and (2) supports CAD System 
vent operation. SGIG System requirements are addressed for 

{continued} 
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each of the supported system and components in LCD 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," and LCD 
3.6.1.5, "Reactor Building-to-Suppression Chamber Vacuum 
Breakers.n For the SGIG System, liquid nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer where it is converted to a gas. The gas 
then flows into a Unit 2 header and a Unit 3 header separated 
by two manual globe valves. From each header, the gas then 
branches to each valve operator or valve seal supplied by the 
SGIG System. Each branch is separated from the header by a 
manual globe valve and a ch~ck valve. 

To support SGIG System functions, the inventory is equivalent 
to a storage tank minimum required level of~ 22 inches water 
column, or a technically justified source of equivalent 
inventory~ 124,000 scf at 25G psig, and a minimum required 
SGIG System header pressure of 80 psig. 

A redundant safety grade pneumatic source is provided to back 
up the SGIG containment isolation support function for a 
single valve within each CAC System purge and exhaust 
penetration flow path. The individual compressed nitrogen 
cylinders provide pneumatic force to temporarily inflate the 
PCIV seal and maintain penetration flow path isolation. 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. As part of the primary containment boundary, 
PCIV OPERABILITY supports leak tightness of primary 
containment. Therefore, the safety analysis of any event 
requiring isolation of primary containment is applicable to 
this LCO. 

The DBAs that result in a release of radioactive material and 
are mitigated by PCIVs are a LOCA and a main steam line break 
(MSLB). In the analysis for each of these accidents, it is 
assumed that PCIVs are either closed or close within the 
required isolation times following event initiation. This 
ensures that potential paths to the environment through PCIVs 
{including primary containment purge valves) are minimized. 
Of the events analyzed in Reference 1, the LOCA is a limiting 
event due to radiological consequences. The closure time of 
the main steam isolation valves (MSIVs) is the most 
significant variab1e from a radiological standpoint. The 
MSIVs are required to close within 3 to 5 seconds after 
signal generation. Likewise, it is assumed that the primary 
containment is isolated such that release of fission products 
to the environment is controlled. 
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APPLICABLE The OBA analysis assumes that within 2 minutes of accident 
SAFETY ANALYSES initiation, isolation of the primary containment is complete 

(continued) and leakage is terminated, except for the maximum allowable 
l~akage rate, La, The primary containment isolation total 
response time of 2 minutes includes signal delay, diesel 
generator startup (for loss of offsite power), and PCIV stroke 
times. 

PBAPS UN IT 2 

The single failure criterion required to be imposed in the 
conduct of unit safety analyses was considered in the original 
des1gn of the primary containment purge and exhaust valves. 
Two valves in series on each purge and exhaust line provide 
assurance that both the supply and exhaust lines could be 
isolated even if a single failure occurred. 

PCIVs satisfy Criterion 3 of the NRC Policy Statement. 

PCIVs form a part of the primary containment boundary. The 
PCIV safety function is related to minimizing the loss of the 
reactor coolant inventory and establishing the primary 
containment boundary during a OBA. 

The power operated, automatic isolation valves are required 
to have isolation times within limits and actuate on an 
automatic isolation signal. In addition, for the CAC System 
purge and exhaust isolation valves to be considered OPERABLE, 
the SGIG System supplying nitrogen gas to the inflatable 
seals of the valves must be OPERABLE. If equipped, the CAC 
System purge and exhaust isolation valves may also be 
isolated, but considered inoperable, when nitrogen to the 
inflatable seal is being supplied by the backup nitrogen 
cylinder. The valves are inoperable because the nitrogen 
cylinders are unanalyzed for stroke times and provide a short 
term supply. While the reactor building-to-suppression 
chamber vacuum breakers and the scram discharge volume vent 
and drain valves isolate primary containment penetrations, 
they are excluded from this Specification. Controls on their 
isolation function are adequately addressed in LCD 3.1.8, 
"Scram Discharge Volume (SDV) Vent and Drain Valves," and LCD 
3.6.1.5, "Reactor Building.to-Suppression Chamber Vacuum 
Breakers." The valves covered by this LCD are listed with 
their associated stroke times in Reference 2. The required 
stroke time is the stroke time listed in Reference 2 or the 
Inservice Testing Program which ever is more conservative. 

The normally closed PCIVs are considered OPERABLE when manual 
valves are closed or open in accordance with appropriate 
administrative controls, automatic valves are 
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ACTIONS 
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PCIVs 
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de•activated and secured in theit closed position, blind flanges are in place, and closed systems are intact. These passive isolation valves and devices are those listM in Reference 2 and Reference 5. 

MSIVs must meet additional leakage rate requirements. Other 
PCIV leakage rates are addressed by LCO 3.6.1.1, ."Primary ,Containment," ,as Type B or C testing. 

This LCO provides assurance that the PCIVs will perform 
their designed safety functions to minimize the loss of 
reactor coolant inve~tory and establish the primary 
containment boundary during accidents. 

In MODES 1, 2, and 3, a OBA could cause a release of 
radioa(:tive material to primary containment. In MODES 4 
and 5, the probability and consequences of thes€ events are reduced due to the pressure and temperature limitations of these MODES. Therefore, PCIVs are not requirea to be 
OPERABLE and the primary containment purge and exhaust valves are not required to be norrnaliy closed in MODES a and 5. Certai·n valves, however, are required to be OPERABLE when tlie associat€d instrumentation is required to be OPERABLE per 
LCO .3.3.6.li "Primary Containment Isolation Ihstrument-0tion." (This does not inc1ude the valves that isolate the asscciated instrumentation.) 

The ACTIONS are modified l;,y a l'{ote allowing petietration flow path(s) except for purge or exhaust valve flow path(s) to be unisolateg in•te·rmittent1y under administrative controls. These corrtrols consist ,of station1ng a dedicated operator at 
the cent f"O 1 s of the, v.a rve, who· i -E in ~ont i nuous communication ~ith the control room. In t~is way, the penetration can be rapidly iSolated"when a need for primary c:ontclinrnent 
i.sol atien is indicated. Due to the size of the r:irimary 
containment purge line penetrati9n and the fact .that those penetr~t1ons exhaust directly from the contajnment atmosphere to the envitonment, the penetration flow path containing 
the~e valves is not allowed to be operated under 
administrative contro1s. · 

<continued) 
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A second Note has been added to provide clar1ficat1on that, 
for the purpose of this LCO, separate Condition entry 1s 
allowed for each penetration flow path. Th1s is acceptable, 
since the Required Actions for each Condition provide 
appropriate compensatory actions for each inoperable PCIV. 
Complying with the Required Actions may allow for continued 
operation, and subsequent inoperable PCIVs are governed by 
subsequent Condition entry and application of associated 
Required Actions. 

The ACTIONS are modified by Notes 3 and 4. Note 3 ensures 
that appropriate remedial actions are taken, if necessary, 
if the affected system(s) are rendered inoperable by an 
inoperable PCIV (e.g., an Emergency Core Cooling Systems 
subsystem is inoperable due to a failed open test return 
valve). Note 4 ensures appropriate remedial actions are 
taken when the primary containment leakage limits are 
exceeded. Pursuant to LCO 3.0.6, these actions would not be 
required even when the associated LCD is not met. 
Therefore, Notes 3 and 4 are added to require the proper 
actions be taken. 

A.1 and A.2 

With one or more penetration flow paths with one PCIV 
inoperable except for MSIV leakage not within limit, the 
affected penetration flow paths must be isolated. The 
method of isolation must include the use of at least one 
isolation barrier that cannot be adversely affected by a 
single active failure. Isolation barriers that meet this 
criterion are a closed and de-activated automatic valve, a 
closed manual valve, a blind flange, and a check valve with 
flow through the valve secured. For a penetration isolated 
in accordance with Required Action A.l, the device used to 
isolate the penetration should be the closest available 
valve to the primary containment. The Required Action must 
be completed within the 4 hour Completion Time (8 hours for 
main steam lines) or in accordance with the Risk Informed 
Completion Time Program. The Completion Time of 4 hours is 
reasonable considering the time required to isolate the 
penetration and the relative importance of supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
For main steam lines, an 8 hour Completion Time 1s allowed. 
The Completion Time of 8 hours for the main steam lines 

<continued) 
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allows a period of time to restore the HSIVs to OPERABLE 
status given the fact that HSIV closure w111 result 1n 
isolation of the main steam line(s) and a potential for plant 
shutdown. Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time Program. 

For affected penetrations that have been isolated in 
accordance with Required Action A.l, the affected 
penetration flow path(s) must be verified to be isolated on 
a periodic basis. This is necessary to ensure that primary 
containment penetrations required to be isolated fol1owing 
an accident, and no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. This Required Action does not require any testing or 
device manipulation. Rather, it involves verification that 
those devices outside containment and capable of potentially 
being mispositioned are in the correct position. The 
Completion Time of "once per 31 days following isolation for 
isolation devices outside primary containment" is appropriate 
because the devices are operated under administrative 
controls and the probability of their misalignment is low. 
For the devices inside primary containment, the time period 
specified "prior to entering MODE 2 or 3 from MODE 4, if 
primary containment was de-inerted while in MODE 4, if not 
performed within the previous 92 days" is based on 
engineering judgment and is considered reasonable in view of 
the inaccessibility of the devices and other administrative 
controls ensuring that device misalignment is an unlikely 
possibility. 

Condition A is modified by a Note indicating that this 
Condition is only applicable to those penetration flow paths 
with two PCIVs. For penetration flow paths with one PCIV, 
Condition C provides the appropriate Required Actions. 
Required Action A.2 is modified by two Notes. Note 1 applies 
to isolation devices located in high radiation areas, and 
allows them to be verified by use of administrative means. 
Allowing verification by administrative means is considered 
acceptable, since access to these areas is typically 
restricted. Note 2 applies to isolation devices that are 
locked, sealed, or otherwise secured in position and allows 
these devices to be verified closed by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since the function of locking, 
sealing, or securing components is to ensure that these 
devices are not inadvertently repositioned. Therefore, the 
probability of misalignment, once they have been verified to 
be in the proper position, is low. 

Ccont1nued) 
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W1 th one or more penetration fl ow paths with two PC IVs 
inoperable except due to MSIV leakage not with1n limit, 
either the inoperable PCIVs must be restored to OPERABLE 
status or the affected penetration flow path must be 
isolated within 1 hour. The method of 1so1ation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolat1on barriers that meet this criterion are a closed and 
de-activated automatic valve, a c1osed manual valve, and a 
blind flange. The 1 hour Completion Time 1s consistent with 
the ACTIONS of LCO 3.6.1.1. 

A redundant, safety grade pneumatic supply from a compressed 
nitrogen cylinder is provided to a single PCIV within each 
CAC System purge and exhaust penetration flow path to inflate 
the seal and provide penetration flow path isolation for a 
minimum of 84 hours. When nitrogen to the inflatable seal is 
being supplied by the backup nitrogen cylinder, the CAC 
System purge and exhaust isolation valves are considered 
isolated but inoperable. This is because the verification of 
isolation on a 31 day interval associated with condition A is 
not appropriate for the re1atively short t€rm supply from the 
compressed nitrogen cylinders. The appropriate administrative 
controls must be implemented to verify the nitrogen cylinders 
contain adequate supply to maintain penetration fiow path 
isolation and that condition Bis not re-entered. 

Condition Bis modified by a Note indicating this Condition 
is only applicable to penetration flow paths with two PCIVs. 
For penetration flow paths with one PCIV, Condition C 
provides the appropriate Required Actions. 

C,l and C.2 

With one or more penetration flow paths with one PCIV 
inoperable, the inoperable valve must be restored to 
OPERABLE status or the affected penetration flow path must 
be isolated. The method of isolation must include the use 
of at least one isolation barrier that cannot be adversely 
affected by a single active failure. Isolation barriers 
that meet this criterion are a closed and de-activated 
automatic valve, a closed manual valve, and a blind flange. 
A check valve may not be used to isolate the affected · 
penetration. The Completion time of 4 hours is reasonable 
considering the time required to isolate the penetration and 
the relative importance of supporting primary containment 
OPERABILITY during MODES 1, 2, and 3. The Completion Time 
of 72 hours for penetrations with a closed system is 
reasonable considering the relative stability of the closed 
system (hence, reliability) to act as A penetration 
isolation boundary and the relative importance of supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
Toe closed system must also meet the requirements of 
Reference 6. The Completion Time of 72 hours is also 
reasonable considerlng the instrument and the small pipe 

B 3.6-21 Revision No. 163 



BASES 

ACTIONS 

PBAPS UN IT 2 

C.1 and C.2 (continued) 

PCIVs 
B 3.6.1.3 

diameter of penetration (hence, reliability) to act as a 
penetration isolation boundary and the small pipe diameter 
of the affected penetr9tions. 

For affected penetrations that have been iso1ated 1n 
accordance witn Required Action C.l, the affected penetration 
flow path(s) must be verified to be isolated on a periodic 
basis. This is necessary to ensure that primary containment 
penetrations required to pe isolated following an accident, 
and no longer capable of being automatically isolatedt will 
be in the isolation position should an event occur. his 
Required Action does not requtre any testing or valve 
manipulation. Rather, it involves verification, t~rough a 
system walkdown, that those va1ves outside containment and 
capable of potentially being mispositioned are in the correct 
position. The Completion Time of "once per 31 days following 
isolation for isolation devices outside primary containment" 
is appropriate because the valves are operated under 
administrative controls and the probability of their 
misalignment is low. For the valves inside primary 
containment, the time period specified "prior to entering 
MOD£ 2 or 3 from MODE 4 if primary containment was 
de-inerted while in MODE 4, if not performed within the 
previous 92 days" is based on engineering judgment and is 
considered reasonable in view of the inaccessibility of the 
valves and other administrative controls ensuring that valve 
misalignment is an unlikely possibility. 

Condition C is modifie~ by a Note indicating that this 
Condition is only applicable to penetration flow paths with 
only one PCIV. For penetration flow paths with two PCIVs, 
Conditions A and B provide the appropriate Required Actions. 

Required Action C.2 is modified by two Notes. Note 1 applies 
to valves and blind flanges located in high radiation areas 
and allows them to be verified by use of administrative means. 
Allowing verification by administrative means is considered 
acceptable, since access to these areas is typically 
restricted. Note 2 applies to isolation devices that are 
locked, sealed, or otherwise secured in position and allows 
these devices to be verified closed by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since the function of locking, sealing, 
or securing components is to ensure that these devices are not 
inadvertently repositioned. Therefore, the probability of 
misalignment of these valves, once they have been verified to 
be in the proper position, is low. 

J1....1 

With any MSIV leakage rate not within limit, the assumptions 
of the safety analysis are not met. Therefore, the leakage 
must be restored to ~ithin limit within 8 hours. 
Restoration can be accomplished by iso1ating the penetration 
that caused the limit to be exceeded by use of one closed and 
de-activated automatic valve, closed manual valve, or 
blind flange. When a penetration is isolated, the leakage 

B 3.6-22 Revision No. 163 

--- --- ___I 



BASES 

ACTIONS 

PBAPS UNIT 2 

.lL..l (continued) 

PCIVs 
B 3.6.1.3 

rate for the isolated penetration is assumed to be the actual 
pathway leakage through the isolation device. If two 
isolation devices are used to isolate the penetration, the 
leakage rate is assumed to be the lesser actual pathway 
leakage of the two devices. The 8 hour Comp1etion lime is 
reasonable considering the time required to restore the 
leakage by isolating the penetration, the fact that MSIV 
closure will result in isolation of the main steam line and a 
potential for plant shutdown, and the relative importance of 
MSIV leakage to the overall containment function. 

E.1, E.2.1, and E.2.2 

The accumulated time that the large containment purge and/or 
vent valves (6" and 18" vent valves) are open, when reactor 
pressure is greater than 100 psig and the reactor is in MODES 
1 or 2, is limited to 90 hours per calendar year. This will 
limit the total time that a flow path exists through certain 
containment penetrations. The design analysis (Reference 7) 
assumes that the containment remains at atmospheric pressure 
for the determination of ECCS NPSH during a LOCA. 
Consequently, there exists minimal impact on plant risk 
resulting from challenges to ECCS NPSH during a LOCA while 
purging. The 4-hour Completion Time to isolate the 
penetration is considered a reasonable amount of time to 
ensure compliance with the design analysis. If the 
penetration is not isolated within the specified 4-hour time 
period, then the plant must be brought to at least MODE 3 
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions 1n an orderly manner and without challenging 
plant systems. Alternatively, a Completion Time can be 
determined in accordance with the Risk Informed Completion 
Time Program. 

F,1 and F.2 

If any Required Action and associated Completion Time cannot 
be met 1n MODE 1, 2, or 3, the plant must be brought to a 
MODE in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least HOOE 3 within 
12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

(continued) 
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lf any Required Action and associated Completfon Time cannot be met for PCIV(5) required to be OPERABLE during MOOE 4 or 5, the unit must be p1aced in a condition in which the LCD does not apply. Action must be 1mmediately initiated to restore the valve(s) to OPERABLE status. Th1s allows RHR to remain in service while actions are being take.n to restore the valve. 
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Verifying that the nitrogen inventory is equivalent to a 
level in the liqu1d nitrogen tank of~ 22 inches water 
column(~ 124,000 scf at 250 psig) will ensure at least 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time after an accident 
to replenish the nitrogen supply in order to maintain the 
containment isolation function. The inventory is verified 
to ensure that the system is capable of performing its 
intended isolation funct1on when required. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.fi.1.3,2 

Th1s SR ensures that the pressure in the SGIG System header 
is~ 80 psig. This ensures that the post-LOCA nitrogen 
pressure provided to the valve operators and valve seals is 
adequate for the SGIG System to perform its design function. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.1.3.3 

This SR ensures that the primary containment purge and 
exhaust valves are closed as required or, if open, open for 
an allowable reason. If a purge valve is open in violation 
of this SR, the valve is considered inoperable (Condition A 
applies). The SR is modified by a Note stating that the SR 
is not required to be met when the purge and exhaust valves 
are open for the stated reasons. The Note states that these 
valves may be opened for inerting, de-inerting, pressure 
control, ALARA or air quality considerations for personnel 
entry, or Surveillances that require the valves to be open. 
The 6 inch and 18 inch purge valves and 18 inch exhaust 
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valves are capable of closing in the environment following~ 
LOC~. Therefore, these valves are allowed to be open for 
limited periods of tlme. 

SR ~.6.1.3,4 

This SR verifies that each primary containment isolation 
manual valve and blind flange that is located outside 
primary cont 9 inment and is not locked, sealed, or otherwise 
secured and is requirect to be closed during accident 
conditions is closed. The SR helps to ensure that post 
acc1dent leakage of radioactive fluids or gases out~ide the 
primary containment boundary is within design limits. 

This SR does not require any testing or valve man1pu1ation. 
Rather, it involves verification that those fCIVs outside 
primary containment, and capable of being mispositioned. are 
tn the correct position. Since verification of valve 
position for PCIVs outside primary containment is relat1vely 
easy, tl'le Frequency was chosen to provi d-e added assurance ·I 
that the PCIVs are in the correct positions. This SR does 
not apply to valves that are lo~ked, sealed, or otherwise 
secureo in the closed position, since these valves were 
verified to be in the correct position upon locking, sealing, 
or securing. 

Tnree. Notes have been added to this· SR. The first Note 
a~lows valves and blind flanges located in high radiation 
areas to be verified by use of administrative controls. 
Allowing verificatton by administrative controls is 
cons-idered acceptable since the primary cont9inment. i,s 
jp~rted an4 access to these areas is typically restricted 
d,ur1 ng MODES 1, 2, and 3 for A LARA reasons. Therefore, the 
probability of misalignment of these PCIVs 1 once the~ hive 
bEen verified to be in the proper position, is low. A 
second Note has been included to c1ar1fy that PCIVs that· are 
open Linder a(lministrat1ve controls are not required to meet 
the SR during the time that the PCIYs are open. A third 
Note states that performance of the SR is not required for 
test taps wtth a diameter~ )·inch. it is the intent t~at 
this SR .must stil 1 be met f b.ut. actual performance is not 
required for test taps with a diameters 1 inch. The Note 3 
a11owance is consistent with the original plant licensing 
basis. 
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This SR verifies that each primary containment manual 
isolation valve and blind flange that is located inside 
primary containment and not locked, sealed, or otherwise 
secured and is required to be closed during accident 
conditions is closed. The SR helps to ensure that post 
accident leakage of radioactive fluids or gases outside the 
primary containment boundary is within design limits. For 
PCIVs inside primary containment, the Frequency defined as 
"prior to entering MODE 2 or 3 from MODE 4 if primary 
containment was de-inerted while in MODE 4, if not performed 
within the previous 92 days" is appropriate since these 
PCIVs are operated under administrative controls and the 
probability of their misalignment is low. This SR does not 
apply to valves that are locked, sealed, or otherwise 
secured in the closed position, since these valves were 
verified to be in the correct position upon locking, 
sealing, or securing. 

Two Notes have been added to this SR. The first Note allows 
valves and blind flanges located in high radiation areas to 
be verified by use of administrative controls. Allowing 
verification by administrative controls is considered 
acceptable since the primary containment is inerted and 
access to these areas is typically restricted during 
MODES 1, 2, and 3 for ALARA reasons. Therefore, the 
probability of misalignment of these PCIVs, once they have 
been verified to be in their proper position, is low. A 
second Note has been included to clarify that PCIVs that are 
open under administrative controls are not required to meet 
the SR during the time that the PCIVs are open. 

SR 3,6,1.3.6 

The traversing incore probe (TIP) shear isolation valves are 
actuated by explosive charges. Surveillance of explosive 
charge continuity provides assurance that TIP valves will 
actuate when required. Other administrative controls, such 
as those that limit the shelf life of the explosive charges, 
must be followed. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3,6,1,3,7 

Verifying the correct alignment for each manual valve in the 
SGIG System required flow paths provides assurance that the 
proper flow paths exist for system operation. This SR does 
not apply to valves that are locked or otherwise secured in 
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position, since these valves were verified to be in the 
correct position prior to locking or securing. This SR 
does not require any testing or va1ve manipulation; rather, 
it involves verification that those valves capable of 
being mispositioned are in the correct position. This SR 
does not apply to valves that cannot be inadvertently 
misaligned, such as check valves. ihe Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1,3.8 

Verifying the isolation time of each power operated 
automatic PCIV is within limits is required to demonstrate 
OPERABILITY. MSIVs may be excluded from this SR since MSIV 
full closure isolation time is demonstrated by SR 3.6.1.3.9. 
The isolation time test ensures that the valve will isolate 
in a time period less than or equal to that assumed in the 
safety analyses. The isolation time is in accordance with 
Reference 2 or the requirements of the INSERVICE TESTING 
PROGRAM which ever is more conservative. The Frequency of 
this SR is in accordance with the requirements of th~ 
Inservice Testing Program. Compliance with SR 3.6.1.3.8 
requires only the stroke time test to be performed per the 
frequency requirements of the Inservice Testing Program. In 
accordance with 10 CFR 50.69 (reference 8), for power 
operated PCIVs categorized RISC-3, Alternative Treatments may 
be implemented for IST Program and ASME OM Code requirements 
other than the SR 3.6.1.3.8 stroke time testing (i.e., fail 
safe testing, position indication verification testing, and 
Appendix J seat leakage testing when allowed per 10 CFR 
50.69(b)(l)(x) criteria). 

SR 3,6.1.3.9 

Verifying that the isolation time of each MSIV is within the 
specified limits is required to demonstrate OPERABILITY. 
The isolation time test ensures that the MSIV will isolate 
in a time period that does not exceed the times assumed in 
the OBA analyses. This ensures that the calculated 
radiological consequences of these events remain within 
10 CFR 50.67 limits as modified in Regulatory Guide 1.183, 
Table 6. The Fr€quency of this SR is in accordance with the 
requirements of the INSERVICE TESTING PROGRAM. 

SR 3.6.1.3.10 

Automatic PCIVs close on a primary containment isolation 
signal to prevent leakage of radioactive material from 
primary containment following a OBA. This SR ensures that 
each automatic PCIV will actuate to its isolation position 
on a primary containment isolation signal. The LOGIC SYSTEM 
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SR 3.6,1.3.10 (continued) 

PCIVs 
i3 3.6.1.3 

FUNCTIONAL TEST in LCO 3.3.6.1 overlaps this SR to provide 
complete testing of the safety function. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1.~.ll 

This SR requires a demonstration that a representative 
sample of reactor instrumentation line excess flow check 
valve (EFCVs) is OPERABLE by verifying that the valve 
actuates to the 1solation position on a simulated instrument 
line break signal. The representative sample consists of an 
approximately equal number of EFCVs, such that each EFCV is 
tested at least once every 10 years (Nominal). In addition, 
the EFCVs in the sample are representative of the various 
plant configurations, models, sizes and operating 
environments. This ensures that any p,otentially common 
problem with a specific type of application of EFCV is 
detected at the earliest possible time. This SR provides 
assurance that the instrumentation line EFCVs will perform 
so that predicted radiological consequences will not be 
exceeded during a postulated instrument line break event. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,6~1.3.12 

The TIP shear isolation valves are actuated by explos1ve 
charges. An in place functional test is not possible with 
this design. The explosive squib is removed and tested to 
provide assurance that the valves will actuate when 
required. The replacement charge for the explosive squib 
shall be from the same manufactured batch as the one fired 
or from another batch that has been certified by having one 
of the batch successfully fired. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 
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SR 3,6,1.3.13 

P'C!V:s 
B 3.6.1.3 

This SR ensures that in ~a~e the non-safety grade instrument 
air s-ystem is unavailable, the SGIG System will perform its 
design funct1on to supply ni'tro_gen gas at the required 
pressure for valve operators and va11/e seals supported by the 
SGIG System. The $urveiTJanc~ Frequency is controlled tlnder 
the Survei 1 i ance Frequency Control Program. 

Total leakage through all four main steam Tines must bes 170 
scfh, ands 85 scfh for any one steam line, when tested at 
~ 26 psig. The analysts in Reference 1 is based an treatment 
of MSIV 1eakage as secondary oontainment bypass leakage, 
tndep·tmdent of the primary to .secondary containment 1 eakage 
analyzed at La. The Frequency is in accordance with the 
Primary Containment Leakage Rate Testing Program. 

;,R 3.6.1.3,15 

Verifying the opening of ea~h 6 inch anct 18 inch primary 
containme.nt purge val vrt and eac;h 18 inch primary containment 
exha-ust valve is restricted by a blocking device to less than 
or ~qual to the required maximum opening. angle specified in 
th€ UFSAR (Ref. 4) is required to ens~re that th~ valves can 
close under OBP. corrditions. Altl:!Qugh the valves are designed 
to close unde.r OBA.conditions, .eva l uati Qn of ii LOCA 
concurrent with ~urging operations 1s no longer require4 to 
be evaluated with the implementation of Alternate Soarce 
Term. At other times pressurization concerns are not 
present, thus the purge and exhaust valve~ can be f411y open. 
The Surveillance Freq11en-cy i~ controll~d under the 
Surve1l lance Fr-~quency CotJt'rol Progr.am. 

·< cont1 nu~ l 
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SR 3.,.6.1.3.,16 

PCIVs 
B 3,6.1.3 

The inflatable seal of each 6 inch and 18 inch primary 
containment, purge- valve and_ each Hl 4nch pr1rnaty co.ntatrrment 
exhaust valve RlUS't b.e rep1aced period1cally. This wi11 allow 
the opportunity for replacement before gross leakage failure 
occurs. 

L UFSAR, Chapter 14. 

2, UFSAR, Table 7.3.1. 

3. 10 CFR 50, Appendix J, Option S. 

4. UFSAR, Table 7.3.1, Note 17. 

s.. U.FSAR, Tab1e 5.2.2. 

6. UFSAR, Table 7.3.1, Note 14. 

7. NE0C,33566P, RSafety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 a~d 3, Constant 
Pressure Power Upratei" Revision. 

8. 10 CFR 50.69, Risk-Informed Categorization and Treatmertt 
of Structures, Systems and Components fot Nuclear P'ower 
Reactors. 
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Drywall Air Temperature 
B 3.6.1.4 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.4 Drywell Air Temperature 

BASES 

BACKGROUND The drywell contains the reactor vessel and piping, which 
add heat to the airspace. Drywell coolers remove heat and 
maintain a suitable environment. The average airspace 
temperature affects the calculated response to postulated 
Design Basis Accidents (OBAs). The limitation on the 
drywell average air temperature was developed as reasonable, 
based on operating experience. The limitation on drywell 
air temperature is used in the Reference 1 safety analyses. 

APPLICABLE Primary containment performance is evaluated for a 
SAFETY ANALYSES spectrum of break sizes for postulated loss of coolant 

accidents (LOCAs) (Ref. 1). Among the inputs to the design 
basis analysis is the initial drywell average air 
temperature {Ref. 1). Analyses assume an initial average 
drywell air temperature of 145°F. This limitation ensures 
that the safety analysis remains valid by maintaining the 
expected initial conditions and ensures that the peak LOCA 
drywell temperature does not exceed the maximum allowable 
temperature of 281°F (Ref. 2) except for a brief period of 
less than 20 seconds which was determined to be acceptable 
in References 1 and 3. Exceeding this design temperature 
may result in the degradation of the primary containment 
structure under accident loads. Equipment inside primary 
containment required to mitigate the effects of a OBA is 
designed to operate and be capable of operating under 
environmental conditions expected for the accident. 

LCO 

PBAPS UNIT 2 

Drywell air temperature satisfies Criterion 2 of the NRC 
Policy Statement. 

In the event of a OBA, with an initial drywell average air 
temperature less than or equal to the LCO temperature limit, 
the resultant peak accident temperature is maintained within 
acceptable limits for the drywell. As a result, the ability 
of primary containment to perform its design function is 
ensured. 

(continued) 
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Orywell Air Temperature 
B 3.6.1.4 

In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, maintaining drywell average air 
temperature within the limit is not required in MODE 4 or 5. 

AJ. 

With drywell average air temperature not within the limit of 
the LCO, drywell average air temperature must be restored 
within 8 hours. The Required Action is necessary to return 
operation to within the bounds of the primary containment 
analysis. The 8 hour Completion Time is acceptable, 
considering the sensitivity of the analysis to variations in 
this parameter, and provides sufficient time to correct 
minor problems. 

e.1 and B.2 
If the drywell average air temperature cannot be restored to 
within the limit within the required Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
at least MOOE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3.6.1.4.1 
Verifying that the drywell average air temperature is within 
the LCO limit ensures that operation remains within the 
limits assumed for the primary containment analyses. 
Drywell air temperature is monitored in various quadrants 
and at various elevations. Due to the shape of the drywell, 
a volumetric average is used to deternine an accurate 
representation of the actual average temperature. 

{continued) 
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SR 3.6.1.4.1 {continued) 

Drywel1 Air Temperature 
8 3.6.1.4 

The Survei1~ance Frequency is controlled under the 
Surveillance Frequency Control ~rogram. 

1. NEDC-33566Pt "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate,q Revis1on o: 

2. UFSAR, Section 5.2.3.1. 

3. Deleted 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.5 Reactor Building-to-Suppression Chamber Vacuum Breakers 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The function of the reactor building-to-suppression chamber 
vacuum breakers is to relieve vacuum when primary 
containment depressurizes below reactor building pressure. 
If the drywell depressurizes below reactor building 
pressure, the negative differential pressure is mitigated by 
flow through the reactor building-to-suppression chamber 
vacuum breakers and through the suppression-chamber-to
drywe 11 vacuum breakers. The design of the extern a 1 
(reactor building-to-suppression chamber) vacuum relief 
provisions consists of two vacuum breakers {a check valve 
and an air operated butterfly valve), located in series in 
each of two lines from the reactor building to the 
suppression chamber airspace. The butterfly valve is 
actuated by a differential pressure signal. The check valve 
is self actuating and can be manually operated for testing 
purposes. The two vacuum breakers in series must be closed 
to maintain a leak tight primary containment boundary. 

A negative differential pressure across the drywell wall is 
caused by rapid depressurization of the drywell. Events 
that cause this rapid depressurization are cooling cycles, 
primary containment spray actuation, and steam condensation 
in the event of a primary system rupture. Reactor 
building-to-suppression chamber vacuum breakers prevent an 
excessive negative differential pressure across the primary 
containment boundary. Cooling cycles result in minor 
pressure transients in the drywell, which occur slowly and 
are normally controlled by heating and ventilation 
equipment. Inadvertent spray actuation results in a 
significant negative pressure transient and is the design 
basis event postulated in sizing the external (reactor 
building-to-suppression chamber) vacuum breakers. 

The external vacuum breakers are sized on the basis of the 
air flow from the secondary containment that is required to 
mitigate the depressurization transient and limit the 
maxi1DU11 negative containment (suppression chuber) pressure 
to within design limits. The maxilllUIII depressurization rate 
is a function of the primary containment spray flow rate and 
temperature and the assumed initial conditions of the 

{continued) 
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Reactor Building-to~Suppress1on Chamber Vacuum Breakers 
B 3.6.1.5 

suppression chamber atmosphere. Low spray temperatures and 
atmospheric conditions that yleld the minimum amount of 
contained noncondensible gases are assumed for conservatism. 

The Safety Grade Instrument Gas (SGIG) System supplies 
pressurized nitrogen gas (from the Containment Atmospheric 
Dilution (CAD) Syste~ liquid nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust isolation valve inflatable seals, the reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation butterfly valves and inflatable seal, and the CAC 
and CAD Systems vent control air operated valves. The SGIG 
System thus performs two distinct post-LOCA functions: Cl) 
supports containment isolation and (2) supports CAD System 
vent operation. SGIG System requirements are addressed for 
each of the supported system and components in LCO 3.6.1.3 
"Primary Containment Isolation Valves (PCIVs)," LCO 3.6.1.5, 
and "Reactor Building-to-Suppression Chamber Vacuum 
Breakers." For the SGIG System, l i quj d nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer where it is converted to a gas. The gas 
then flows into a Unit 2 header and a Unit 3 header 
separated by two manu~l globe valves. From each header, the 
gas then branches to each valve operator or valve seal 
supplied by the SGIG System. Each branch is separated from 
the header by a manual globe valve and a check valve. 

To support SGIG System functions, the nitrogen inventory is 
equivalent to a storage tank minimum required level of~ 22 
inches water column, Gr a technica1ly justified source of 
equivalent inventory~ 124,000 scf at 250 psig, and a 
minimum required SGIG System header pressure of 80 psig. 

Analyttcal methods and assumptions involving the reactor 
bu11ding-to-suppression chamber vacuum breakers are used as 
part of the accident response of the -containment systems. 
Internal (suppression-chamber-to-drywell) and external 
(reactor building-to-suppr~ssion chamber) vacuum breakers 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

are provided as part of the primary containment to limit the 
negative differential pressure across the drywell and 
suppression chamber walls, which form part of the primary 
containment boundary. 

The safety analyses assume the external vacuum breakers to 
be closed initially and to be fully open at 0.75 psid. 
Additionally, of the four reactor building-to-suppression 
chamber vacuum breakers (two in each of the two lines from 
the reactor building-to-suppression chamber airspace), one 
is assumed to fail in a closed position to satisfy the 
single active failure criterion. Design Basis Accident 
(OBA) analyses require the vacuum breakers to be closed 
initially and to remain closed and leak tight with positive 
primary containment pressure. 

Three cases were considered in the safety analyses to 
detennine the adequacy of the external vacuum breakers: 

a. A small break loss of coolant accident followed by 
actuation of both drywell spray loops; 

b. Inadvertent actuation of one drywell spray loop during 
normal operation; and 

c. A postulated OBA assuming low pressure coolant 
injection flow out the loss of coolant accident break, 
which condenses the drywell steam. 

The results of these three cases show that the external 
vacuum breakers, with an opening setpoint of 0.75 psid, are 
capable of maintaining the differential pressure within 
design limits. 

The reactor building-to-suppression chamber vacuum breakers 
satisfy Criterion 3 of the NRC Policy Statement. 

All reactor building-to-suppression chamber vacuLDD breakers 
are required to be OPERABLE to satisfy the assumptions used 
in the safety analyses. The requirement ensures that the 
two vacumn breakers (check valve and air operated butterfly 
valve) in each of the two lines from the reactor building to 

{continued} 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
8 3.6.1.5 

the suppression chamber airspace are closed. Also, the 
requirement ensures both vacuum breakers in each line will open to relieve a negative. pressure in the suppression 
chamber (except during testing or when performing their 
intended function). 

In addition, for the reactor building-to-suppression chamber vacuum breakers to be considered OPERABLE and closed, the 
SGIG System supplying nitrogen gas to the air operated 
valves and inflatable seal of the vacuum breakers must be 
OPERABLE. 

In MODES 1, 2, and 3, a DBA could result in excessive 
negative differential pressure across the drywell wall 
caused by the rapid depressurization of the drywell. The 
event that results in the limiting rapid depressurization of the drywell is the primary system rupture, which purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in depressurization of the drywell. The limiting pressure and 
temperature of the primary system prior to a OBA occur in 
HODES 1, 2, and 3. Excessive negative pressure inside 
primary containment could also occur due to inadvertent 
initiation of the Drywell Spray System. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, maintaining reactor 
building-to-suppression chamber vacuum breakers OPERABLE is 
not required in MOOE 4 or 5. 

A Note has been added to provi_de cl ari fi cat 1 on that, for the 
purpose of this LCO, separate Condition entry is allowed for each penetration flow path. 

AJ. 
With one or more lines with one vacuum breaker not closed, 
the leak tight primary containment boundary may be 
threatened. Therefore, the inoperable vacuum breakers must 
be restored to OPERABLE status or the open vacuum breaker 
closed within 72 hours. The 72 hour Completion Time is 
consistent with requirements for inoperable suppression 
chamber-to-drywell vacuwn breakers in LCO 3.6.l.6, 

(continued) 
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A.....l (continued) 

ftSuppres~ion Chamber-to•Drywell vacuum Breakers." The 
72 hour ~ompletion Time takes fnto account the redundant 
capabil1ty afforded by the remaining breakers~ the fact that 
the OPERABLE breaker in each of the 11nes 1s closed, and the 
low probability of an event occurring that would requ1re the 
vacuum breakers to be OPERABLE during this period. 

Ll 
Ni.th one or more. ltnes with two vacuum- breakers not closed, 
~rimary containment integrity is ~ot maintained. Therefore, 
one open vacuum breaker must be closed within 1 hour. Th1s 
Co111pletion Time 1s conststent with the ACTIONS of 
LCO 3. 6, l. 1, "Prfmary Containment," whi en requires that 
primary containment be restored to OPERABLE status within 
1 hour. 

Ll 
With one line with one or more vacuum breakers inoperable 
for opening, the leak tight primary containment boundary is 
intact. The ability to mitigate an event that causes a 
containment depressur1zation is threatened if one or more 
vac-uum breakers in at 1east one vacuum breaker penetration 
are not OPERABLE. Therefore, t'he irioperab1e vacuum breaker 
must be restored to OPERABLE statu~ within 72 hours or 1n 
accor~a~ce with th, Risk Informed Completion Time Program. 
This 1s consistent with the Completion Tfme for Condttion A 
qnd the fact that the leak tight primary co_nta1nment boundary 
is being ma1nt~ined. 

Ll 

If one 11n~ has one or more vacuum breakers inoperable for 
opening and they are not restored within the Completion Time in 
Cond1t1on C, ttte remaining vacuu111 breakers in the rema1n1ng line 
.can provide the opening function. The p1aJJt must be brought to a 
cond1t1on in. which the overall plant risk 1s m1n1mized. To 
achieve this status, the plant mus-t be brought to at least MODE 3 
within 12 hours. Remainfng tn the Appl1cabi11ty of the LCO is 
acc~ptable bec@us~ the plant _risk in MODE 3 1s similar toot 
lower than the r1sk in MODf 4 (Ref. l) and because the time spent 
in MODE 3 to perform the necessary repairs to restore the sy$tem 
to OPERABLE,status will be ~hort. However, voluntary entry into 
MODE 4 may. be made as it is also an acceptable low-r1sk state. 
The a1lowed Completion lime is reasonable, based on operating 
experience, to reirch the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

1cgnt1nued) 
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With two Tines with one or more vacuum breakers inoperable 
for opening, the pr1mary containment boundary is intact. 
However, in the event of a containment depressurization, the 
function of the vacuum breakers is lost. Therefore, all 
vacuum breakers in one lin~ must be restored to OPERABLE 
status within 1 hour. This Completion Time is consistent 
with the ACTIONS of LCO 3.6.1.11 which requires that primary 
containment be restored to OPERABLE status within 1 hour. 

F. 1 an<! F, 2 

If any Required Action and associated Completion Time for 
Conditions A, B, or E cannot be met, the plant must be 
brought to a MOOE in which the LCO does not app1y. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

SR 3.6.1.5.1 

Verifying that the nitrogen inventory is equivalent to a 
1evel in the liquid nitro-gen tank of~ 22 inches water 
column (~ 124,000 scf at 250 psig) will ensure at least 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time after an accident 
to replenish the nitrogen supply in order to maintain the 
design function of the reactor building-to-suppression 
vacuum breakers. The inventory is verified to ensure that 
the system is capable of performing its intended isolation 
function when required. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.6.1.5,2 

This SR ensures that the pressure in the SGIG System header 
is~ 80 psig. This ensures that the post-LOCA nitrogen 
pressure provided to the valve operators and valve seals 
that is adequate for the SGIG to perform 1ts design 
function. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

(continued) 

B 3.6-39 Revision No. 91 

-- .. 1 



BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

PBAPS UNIT 2 

Reactor Building-to.Suppression Chamber Vacuum Breakers 
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SR 3.6.1,5.3 

Each vacuum breaker is verified to be closed to ensure that 
a potential breach in the primary containment boundary is 
not present. This Surveillance is performed by observing 
local or control room indications of vacuum breaker position 
or by verifying a differential pressur~ of 0.75 psid is 
maintained between the reactor building and suppression 
chamber. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

Two Notes are added to this SR. The first Note allows 
reactor building-to-suppression chamber vacuum breakers 
opened in conjunction with the performance of a Surveillance 
to not be considered as failing this SR. These periods of 
opening vacuum breakers are controlled by plant procedures 
and do not represent inoperable vacuum breakers. A second 
Note is included to clarify that vacuum breakers open due to 
an actual differential pressure, are not considered as 
failing this SR. 

SR 3.6.1.5.4 

Verifying the correct alignment for each manual valve in the 
SGIG System required flow paths provides assurance that the 
proper flow paths exist for system operation. This SR does 
not apply to valves that are locked or otherwise secured in 
position, since these valves were verified to be in the 
correct position prior to locking or securing. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 
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SR 3. 6 ,1. 5, 5 

Each vacuum breaker must b'e cycled to ensure that it opens 
properly to perform its dasign functton and returns to its 
fully c1osed position. This ensures th.at th.e safety 
analysis assumptions ar~ valid. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.6.1.5.6 

Demonstration of air operated vacuum breake~ opening 
setpoint is necessary to ensure that the &afety analy5is 
assumption regarding vacuum breaker full open differential • 
pressure of s; 0.75 psid is valid. The Surveillance 
Frequency is controlled under the Surveillan-ce Frequency 
control Program. 

SR 3.6.1.~.7 

This SR ensures that in case the 1'.!0n-safety grade instrument 
air system is unavailable, the SGIG System will ~erform its 
design function to supp1y nitrogen gas at th·e required 
pressure for valve operators and valve seals supported by 
the SGIG System. The Surveillance Frequency is controlled 
under the S1.1,rvei 11 ance frequency Control P ro_gr~m. 

1. NEDC-32988-A, Revision 2, Techntcal Justification to 
Support Ri sb Irifor-med Mod Hi CQt ion to Selected Required 
End States fDr BWR Plants, December 2002. 
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B 3.6.1.6 Suppression Chamber-to-Drywall Vacuum Breakers 
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- -------- --- - -- -- - - - -- - - - -

The function of the suppression chamber-to-dr,YWell vacuum breakers is to relieve vacuum in the drywell. There are 12 internal vacuum breakers located on the vent header of the vent system between the drywell and the suppression chamber, which allow air and steam flow from the suppression chamber to the drywell when the drywall is at a negative pressure with respect to the suppression chamber. 
Therefore, suppression chamber-to-drywell vacuum breakers prevent an excessive negative differential pressure across the wetwell drywell boundary. Each vacuum breaker is a self actuating valve, similar to a check valve, which can be remotely operated for testing purposes. 

A negative differential pressure across the drywell wall is caused by rapid depressurization of the dr~ll. Events that cause this rapid depressurization are cooling cycles, drywell spray actuation, and steam condensation from sprays or subcooled water reflood of a break in the event of a primary system rupture. Cooling cycles result in minor pressure transients in the drywell that occur slowly and are normally controlled by heating and ventilation equipment. Spray actuation or spill of subcooled water out of a break results in more significant pressure transients and becomes important in sizing the internal vacuum breakers. 

In the event of a primary system rupture, steam condensation within the drywell results in the rDOst severe pressure 
transient. Following a primary system rupture, air 1n the drywell is purged into the suppression chamber free 
airspace, leaving the drywell full of steam. Subsequent condensation of the steani can be caused in two possible ways, namely, Emergency Core Cooling Systems flow from a 
recirculation line break, or drywell spray actuation 
following a loss of coolant accident (LOCA). These two 
cases determine the maximum depressurization rate of the drywell. 

In addition, the waterleg in the Mark I Vent System 
downcomer is controlled by the drywell-to-suppression 
chamber differential pressure. If the drywell pressure is less than the suppression chamber pressure, there will be an increase in the vent waterleg. This will result in an. 

{continued} 
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increase in the water clearing inertia in the event of Q 

postulated LOCA, resulting in an increase in the peak 
drywell pressure. This in turn will result in an increase 
1n the pool swell dynamic loads. The internal vacuum 
breakers limit the height of the waterleg in the vent system 
during normal operation. 

Analytical methods and assumptions involving the 
suppression chamber-to-drywell vacuum breakers are used as 
part of the accident response of the primary containment 
systems. Internal (suppression chamber-to-drywell) and 
external (reactor building- tO-$uppression chamber) vacuum 
breakers are provided as part of the primary containment to 
limit the negative differential pressure across the drywell 
and suppression chamber walls that form part of the primary 
containment boundary. 

The safety analyses assume that the internal vacuum breakers 
are closed initially and are fully open at a differential 
pressure of 0.5 psid. Additionally, 1 of the 9 internal 
vacuum breakers required to open is assumed to fail in a 
closed position. The results of the analyses show that the 
design pressure is not exceeded even under the worst case 
accident scenario. The vacuum breaker opening differential 
pressure setpoint and the requirement that 9 of 12 vacuum 
breakers be OPERABLE are a result of the requirement placed 
on the vacuum breakers to limit the vent system waterleg 
height. The total cross sectional area of the main vent 
system between the drywe11 and suppression chamber needed to 
fulfill this requirement has been established as a minimum 
of 51.5 times the total break area. In turn, the vacuum 
relief capacity between the drywell and suppression chamber 
should be 1/16 of the total main vent cross sectional area, 
with the valves set to operate at 0.5 psid differential 
pressure. This was the original design basis for Peach 
Bottom, which required 10 18" vacuum breakers to meet the 
1/16 of the total main vent cross sectional area. However, 
the current design basis requirement for 9 vacuum breakers 
required to be operable, one of which is assumed to fail to 
open (single active failure), is found in Reference 2. 
Design Basis Accident (OBA) analyses require the vacuum 
breakers to be closed initially and to remain closed and 
leak tight, until the suppression pool is at a positive 
pressure relative to the drywell. All suppression chamber
to-drywell vacuum breakers are considered closed if a leak 
test confirms that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole (Ref. 1). 

The suppression chamber-to-drywell vacuum breakers satisfy 
Criterion 3 of the NRC Policy Statement. 

(continued) 
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Suppression Chamber-to-Drywell VaculDll Breakers 
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LCD Only 9 of the 12 vacuum breakers must be OPERABLE for 
opening. All suppression chamber-to-drywell vacuum breakers 
are required to be closed (except when the vacuum breakers 
are performing their intended design function). All 
suppression chamber-to-drywell vacuum breakers are 
considered closed, even if position indication shows that 
one or more vacuum breakers is not fully seated, if a leak 
test confirms that the bYPass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole. The vacuum breaker OPERABILITY requirement 
provides assurance that the drywell-to-suppression chamber 
negative differential pressure remains below the design 
value. The requirement that the vacuum breakers be closed 
ensures that there is no excessive bypass leakage should a 
LOCA occur. 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

In HODES 1, 2, and 3, a OBA could result in excessive 
negative differential pressure across the drywell wall, 
caused by the rapid depressurization of the drywell. The 
event that results in the limiting rapid depressurization of 
the drywell is the primary system rupture that purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in 
depressurization of the drywell. The limiting pressure and 
temperature of the primary system prior to a OBA occur in 
MODES 1, 2, and 3. Excessive negative pressure inside the 
drywell could also occur due to inadvertent actuation of the 
Orywell Spray System. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced by the pressure and temperature 
limitations in these MODES; therefore, maintaining 
suppression chamber-to-drywell vacuum breakers OPERABLE is 
not required in MODE 4 or 5. 

AJ. 

With one of the required vacuum breakers inoperable for 
opening (e.g., the vacuum breaker is not open and may be 
stuck closed or not within its opening setpoint limit, so 
that it would not function as designed during an event that 
depressurized the drywell), the remaining eight OPERABLE 
vacuum breakers are capable of providing the vacuum relief 
function. However, overall system reliability is reduced 
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A.....l (continued) 

because a single failure in one of the remaining vacuum 
breakers could result in an excessive suppression chamber
to-drywell differential pressure during a DBA. Therefore, 
with one of the nine required vacuum breakers inoperable, 
72 hours is allowed to restore the inoperable vacuum breaker 
to OPERABLE status so that plant conditions are consistent 
with those assumed for the design basis analysis. The 
72 hour Completion Time is considered acceptable due to the 
low probability of an event in which the remaining vacuum 
breaker capability would not be adequate. Alternatively, a 
Completion Time can be determined in accordance with the Risk 
Informed Completion Time Program. 

Ll 

If a required suppression chamber-to-drywell vacuum breaker is 
inoperable for opening and is not restored to OPERABLE status 
within the required Completion Time, the plant must be brought 
to a condition in which the overall plant risk is minimized. To 
achieve this status, the plant must be brought to at least MODE 
3 within 12 hours. Remaining in the Applicability of the LCO is 
acceptable because the plant risk in MODE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 3) and because the time 
spent in MODE 3 to perform the necessary repairs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable low
risk state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

An open vacuum breaker allows communication between the 
drywell and suppression chamber airspace, and, as a result, 
there is the potential for suppress1on chamber 
overpressurization due to this bypass leakage if a LOCA were 
to occur. Therefore, the open vacuum breaker must be 
closed. A short time is allowed to close the vacuum breaker 
due to the low probability of an event that would pressurize 
primary containment. If vacuum breaker position indication 
is not reliable, an alternate method of verifying that the 
vacuum breakers are closed must be performed within 
10 hours. All suppression chamber-to-drywell vacuum 
breakers are considered closed, even if the "not fully 
seated" indication is shown, if a leak test confirms that 

<continued) 
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Ll (continued) 

the bypass area between the drywell and suppression chamber 
is less than or equivalent to a one-inch diameter hole 
(Ref. 1). The required 10 hour Completion 11me is 
considered adequate to perform this test. If the leak test 
fails, not only must the Actions be taken (close the open 
vacuum breaker within 10 hours), but also the appropriate 
Condition and Required Actions of LCD 3.6.1.1, Primary 
Containment, must be entered. 

0.1 and 0.2 

If the open suppression chamber-to-drywell vacuum breaker 
cannot be closed within the required Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3.6.1,6.1 

Each vacuum breaker is verified closed to ensure that this 
potential large bypass leakage path is not present. This 
Surveillance is performed by observing the vacuum breaker 
position indication or by performing a leak test that 
confirms that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole. If the bypass test fails, not only must the 
vacuum breaker(s) be considered open and the appropriate 
Conditions and Required Actions of this LCD be entered, but 
also the appropriate Condition and Required Action of LCO 
3.6.1.1 must be entered. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

A Note is added to this SR which allows suppression chamber, 
to-drywell vacuum breakers opened in conjunction with the 
performance of a Surveillance to not be considered as fail1ng 
this SR. These periods of opening vacuum breakers are 
controlled by plant procedures and do not represent 
inoperable vacuum breakers. 
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Suppression Chamber-to-Drywell Vacuum Breakers 
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SR 3.6.1.6.2 

Each required vacuum breaker must be cycled to ensure that 
it opens adequately to perform its design function and 
returns to the fully closed position. This ensures that the 
safety analysis assumptions are valid. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3,6,1.6,3 

Verification of the vacuum breaker setpoint for full opening 
is necessary to ensure that the safety analysis assumption 
regarding vacuum breaker ful1 open differential pressure of 
0.5 psid is valid. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

1. Safety Evaluation by the Office of Nuclear Reactor 
Regulation Supporting Amendment Nos. 127 and 130 to 
Facility Operating License Nos. DPR-44 and DPR-56, 
dated February 18 1 1988. 

2. ME-0161, "Det. Actual# Wetwell to Drywell Vacuum 
Breakers Reqd." 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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Suppression Pool Average Temperature 
B 3.6.2.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.1 Suppression Pool Average Temperature 

BASES 

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volume of water called the suppression 
pool. The suppression pool is designed to absorb the decay 
heat and sensible energy released during a reactor blowdown 
from safety/relief valve discharges or from Design Basis 
Accidents (DBAs). The suppression pool must quench all the 
steam released through the downcomer lines during a loss of 
coolant accident (LOCA). This is the essential mitigative 
feature of a pressure suppression containment that ensures 
that the peak containment pressure is maintained below the 
maximum allowable pressure for DBAs (56 psig). The 
suppression pool must also condense steam fr0111 steam exhaust 
lines in the turbine driven systems (i.e., the High Pressure 
Coolant Injection System and Reactor Core Isolation Cooling 
System). Suppression pool average teinperature (along with 
LCO 3.6.2.2, •suppression Pool Water Leveln) is a key 
indication of the capacity of the suppression pool to 
fulfill these requirements. 

The technical concerns that lead to the development of 
suppression pool average temperature limits are as follows: 

a. Complete steam condensation-the original limit for the 
end of a LOCA blowdown was 11o•F, based on the Bodega 
Bay and Humboldt Bay Tests; 

b. Primary containment peak pressure and temperature
design pressure is 56 psig and design temperature is 
281 • F (Ref. I) ; 

c. Condensation oscillation loads--maximum allowable 
initial temperature is II0°F. 

APPLICABLE The postulated OBA against which the primary containment 
SAFETY ANALYSES performance is evaluated is the entire spectrum of 

postulated pipe breaks within the primary containment. 
Inputs to the safety analyses include initial suppression 
pool water volume and suppression pool temperature (Ref. 2). 
An initial pool temperature of 95•F is assumed for the 

{continued) 
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Supptession Pool Average Temperature 
B 3.6.2.1 

Reference I and Reference 2 analyses. Reactor shutdown at a 
pool temperature of 110°F and vessel depressurization at a 
pool temperature of 120°F are assumed for the Reference 2 
analyses. The limit of 105°F, at which testing is 
terminated, is not used in the safety analyses because DBAs 
are assumed to not initiate during unit testing. 

Suppression pool average temperature satisfies Criteria 2 
and 3 of the NRC Policy Statement. 

A limitation on the suppression pool average temperature is 
required to provide assurance that the containment 
conditions assumed for the safety analyses are met. This 
limitation subsequently ensures that peak primary 
containment pressures and temperatures do not exceed maximum 
allowable values during a postulated OBA or any transient 
resulting in heatup of the suppression pool. The LCO 
requirements are: 

a. Average temperature~ 95°F when any OPERABLE wide 
range neutron monitor {WRNM) channel is at I.OOEO % 
power or above and no testing that adds heat to the 
suppression pool is being performed. This requirement 
ensures that licensing bases initial conditions are 
met. 

b. Average temperature~ 105°F when any OPERABLE WRNH 
channel is at 1.00EO % power or above and testing that 
adds heat to the suppression pool is being performed. 
This required value ensures that the unit has testing 
flexibility, and was selected to provide margin below 
the 110°F limit at which reactor shutdown is required. 
When testing ends, temperature must be restored to 
~ 95°F within 24 hours according to Required 
Action A.2. Therefore, the time period that the 
temperature is> 95°F is short enough not to cause a 
significant increase in unit risk. 

c. Average temperature~ 110°F when all OPERABLE WRNM 
channels are below I.OOEO % power. This requirement 
ensures that the unit will be shut down at> 110°F. 
The pool is designed to absorb decay heat and sensible 
heat but could be heated beyond design limits by the 
steam generated if the reactor is not shut down. 
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Suppression Pool Average Temperature 
B 3.6.2.1 

Note that WRNM indication at l.OOEO % power is a 
convenient measure of when the reactor is producing power 
essentially equivalent to 1% RTP. At this power level, heat 
input is approximately equal to normal system heat losses. 

In MODES I, 2, and 3, a DBA could cause significant heatup 
of the suppression pool. In MODES 4 and 5, the probability 
and consequences of these events are reduced due to the 
pressure and temperature limitations in these MODES. 
Therefore, maintaining suppression pool average temperature 
within limits is not required in MODE~ or 5. 

A. I and A.2 

With the suppression pool average temperature above the 
specified limit when not performing testing that adds heat 
to the suppression pool and when above the specified power 
indication, the initial conditions exceed the conditions 
assumed for the Reference 1, 2, and 3 analyses. However, 
primary containment cooling capability still exists, and the 
primary containment pressure suppression function will occur 
at temperatures well above those assumed for safety 
analyses. Therefore, continued operation is allowed for a 
limited time. The 24 hour Completion Time is adequate to 
allow the suppression pool average temperatu~e to be 
restored below the limit. Additionally, when suppression 
pool temperature is> 95°F, increased monitoring of the 
suppression pool temperature is required to ensure that it 
remains~ 110°F. The once per hour Completion Time is 
adequate based on past experience, which has shown that pool 
temperature increases relatively slowly except when testing 
that adds heat to the suppression pool is being perfonned. 
Furthermore, the once per hour Completion Time is considered 
adequate in view of other indications in the control room, 
including alarms, to alert the operator to an abnormal 
suppression pool average temperature condition . 

.Ll. 

If the suppression pool average temperature cannot be 
restored to within limits within the required C0111pletion 
Time, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the power must be 
reduced to below 1.00EO % power for all OPERABLE WRNMs 

{continued} 
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Suppression Pool Average Temperature 
B 3.6.2.l 

within 12 hours. The 12 hour Completion Time is reasonable, 
based -0n operating experience, to reduce power from full 
power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

Suppression pool average temperature is allowed to be> 95°F 
when any OPERABLE WRNM channe 1 is at r. OOEO % power or 
above, and when testing that adds heat to the suppression 
pool is being performed. However, if temperature is 
> 105°F, all testing must be immediately suspended to 
preserve the heat absorption capability of the suppression 
pool. With the testing suspended, Condition A is entered 
and the Required Actions and associated Completion Times are 
appl 1cabl e. 

0.1, D,2, and D.3 

Suppression pool average temperature> ll0°F requires that 
the reactor be shut down illllJlediately. This is accomplished 
by placing the reactor mode switch in the shutdown position. 
Further cooldown to MOOE 4 is required at nonnal cooldown 
rates (provided pool temperature remains~ 120°F). 
Additionally, when suppression pool temperature is> 110°F, 
increased monitoring of pool temperature is requ1red to 
ensure that it remains~ 120°F. The once per 30 minute 
Completion Time is adequate, based on operating experience. 
Given the high suppression pool average temperature 1n this 
Condition, the monitoring Frequency 1s increased to twice 
that of Condition A. Furthermore, the 30 minute Completion 
Time is considered adequate in view of other indications 
available in the control room, including alarms, to alert 
the operator to an abnormal suppression pool average 
temperature condition. 

E. I and E.2 

If suppression pool average temperature cannot be maintained 
at~ 120°F, the plant must be brought to a MOOE in which the 
LCO does not apply. To achieve this status, the reactor 
pressure must be reduced to< 200 psig within 12 hours, and 
the plant must be brought to at least MOOE 4 within 
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Suppression Pool Average Temperature 
B 3.6.2.1 

36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

Continued addition of heat to the suppression pool with 
suppression pool temperature> 120°F could result in 
exceeding the design basis maximum allowable values for 
primary containment temperature or pressure. Furthermore, 
if a blowdown were to occur when the temperature was 
> 120°F, the maximum allowable bulk and local temperatures 
could be exceeded very quickly. 

SR 3.6,2.1.1 

The suppression pool average temperature is regularly 
monitored to ensure that the required limits are satisfied. 
The average temperature is determined by taking an 
arithmetic average of OPERABLE suppression pool water 
temperature channels. The Surveillance Frequency is 
controlled under th~ Surveillance Frequency Control Program. 
The 5 minute Frequency during testing is justified by the 
rates at which tests will heat up the suppression pool, has 
been shown to be acceptable based on operating experience, 
and provides assurance that allowable pool temperatures are 
not exceeded. The Frequency is further justified in view of 
other indications available in the control room, including 
alarms, to alert the operator to an abnormal suppression 
pool average temperature condition. 

1. UFSAR, Section 5.2. 

2. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision O. 

3. NUREG-0783. 
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B 3.6.2.2 Suppression Pool Water Level 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volume of water called the suppression 
pool. The suppression pool is designed to absorb the energy 
associated with decay heat and sensible heat released during 
a reactor blowdown from safety/relief valve (S/RV) 
discharges or from a Design Basis Accident (DBA). The 
suppression pool must quench all the steam released through 
the downcomer lines during a loss of coolant accident 
(LOCA). This is the essential mitigative feature of a 
pressure suppression containment, which ensures that the 
peak containment pressure is maintained below the maximum 
allowable pressure for DBAs (56 psig). The suppression pool 
must also condense steam from the steam exhaust lines in the 
turbine driven systems (i.e., High Pressure Coolant 
Injection (HPCI) System and Reactor Core Isolation Cooling 
(RCIC) System) and provides the main emergency water supply 
source for the reactor veisel. The suppression pool volume 
ranges between 122,900 f} at the low water level limit of 
14.5 feet and 127,300 ft at the high water level limit of 
14.9 feet. 

If the suppression pool water level is too low, an 
insufficient amount of water would be available to 
adequately condense the steam from the S/RV quenchers, main 
vents, or HPCI and RCIC turbine exhaust lines. Low 
suppression pool water level could also result in an 
inadequate emergency makeup water source to the Emergency 
Core Cooling System. The lower volume would also absorb 
less steam energy before heating up excessively. Therefore, 
a mini1RUD1 suppression pool water level is specified. 

If the suppression pool water level is too high, it could 
result in excessive clearing loads from S/RV discharges and 
excessive pool swell loads during a OBA LOCA. Therefore, a 
maximum pool water level is specified. This LCO specifies 
an acceptable range to prevent the suppression pool water 
level from being e;ther too high or too low. 
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Suppression Pool Water Level 
B 3.6.2.2 

Initial suppression pool water level affects suppression pool temperature response calculations, calculated drywell pressure during vent clearing for a OBA, calculated pool swell ioads for a OBA LOCA, and calculated loads due to S/RV discharges. Suppression pool water level must be maintained within the limits specified so that the safety analysis of Reference 1 remains valid. 

Suppression pool water level satisfies Criteria 2 and 3 of the NRC Policy Statement. 

A limit that suppression pool water level be~ 14.5 feet and 
$ 14.9 feet is required to ensure that the primary containment conditions assumed for the safety analyses are met. Either the high or low water level limits were used in the safety analyses, depenaing upor. which is more conservative for a particular calculation. 

In MODES l, 2, and 3, a OBA would cause significant loads on the primary containment. In MODES 4 and 5, tne probability and consequences of these events are reouced due to the pressure and temperature limitations in these MODES. Tne requirement for maintaining suppress~on pool water level within limits in MODE 4 or 5 is addressed in LCD 3.5.4, "RPV Water Inventory Cortrol". 

Ll 

with suppression pool water level outsiae the limits, the conditions assumed +or the safety ana1yses are not met. If water 1 evel is below the m~ nimum level, the pressure suppression function still exists as :ong as main vents are covered, NPCI and RCIC turbine exhausts are covered, and S/RV quencners are covered. If suppression pool water level is above the rr.aximum level, protection against 
overpressu~ization still exists due to the margin in the peak containment pressure analysis and the capability of the Drywell Spray System. Therefore, continued operation for a limited time is allowed. The 2 hour Completion Time is sufficient to restore suppression pool water level to ~ithin lim1ts. Also, it takes into account the low probability of an event impacting the suopression pool water level occurring during this interval. 
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Suppression Pool Water Level 
B 3.6.2.2 

If suppression pool water level cannot be restored to within 
limits within the required Completion Time, the plant must 
be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3,6.2.2.1 

Verification of the suppression pool water level is to 
ensure that the required limits are satisfied. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Sections 5.2 and 14.6.3. 
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RHR Suppress1on Pool Cool1ng 
B 3.6.2.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2~3 Residual Heat Removal (RHR) Suppression Pool Cooling 

BASES 

BACKGROUND 

PBA.PS UN IT 2 

Following a Design Basis Accfdent (OBA). the RHR Suppression 
Pool Cooling System removes heat from the suppressiQR pool. 
The suppress1on pool is designed to absorb the sudden input 
of heat from the primary system. In the long terrn, the pool 
continues to absorb residual heat gsnerated by fuel in the 
rea.ctor core, Some means must be provided to remove heat 
from t_he suppression pool so that the temperature inside the 
primary c:on,tainrnent remains within design 1im1ts. This 
f1cmcti on is provided t>y two redundant RH.R suppression pool 
cooling subsystem$, The purpose of th1s LCO is to ensure 
that both sub·systems are OPERABLE in applicable MOD'ES. 

Each RHR suppression pool cooling subsystem contains two 
motor driven pumps, two neat exchangers and a heat exchanger 
cross tie 11ne, ahd is manually i'nit i ated and i ndepende11t 1 y 
controlled. The two subsystems perform the suppression i:iool 
cooling function by circulating water from the suppress1on 
po01 through the ~HR heat exchangers and returning it to the 
suppression pool via the Full flow test lines. The.High 
Pressure Service Water (HPSW) System ci~culating through the 
tube side Df -the hegt exchangers,. exchanges heat wHh the 
suppression pool water and discharges this heat to the 
external heat sink. 

The heat removal capability of one RHR pump and two 'heat 
exchangers fn one subsystem are sufficient to meet the 
overall OBA pool cooling requirement for Toss of coolant 
accidents (LOCAs) and transient events such as a turbine trip 
or stuck open safety/relief v·alve (S/RV)~ SI.RV ]eakage and 
High Pressure Coolant Injection System and Reactor Core 
Isolation Cooling System testing increase suppression pQol 
temperatur.e more slowly. The· RHR Suppression Pool Cooling 
System is also used to lower the suppression pool water bulk 
temperature following such events. 

Each subsystem is equip~ed with an RHR heat eXchan§er cross 
tie 1 i ne, 1 ocate:d downs tr-earn of each. RHR pump di sch a rg~ and 
upstr.eam of each heat exchanger inlet, which a1lnws one RHR 
pump to be aligned to' supply both Rl-lR heat exchangers ·1n the 
same subsystem for s-up'pression po0-l cooling_ when only orre 
RHR pump 1 s avail i3bl e. The RHR heat exctianger cross t te 
valve is no~mally closed, and is assumed. by desig"ed basis 
analyses to be placed in service one hour following a design 
basis accident or transient -when insufficient electric 13ower 
is avai1ab:le (e.g., single EOG failure) to.operate two RHR 
pumps in a subsystem. 

(continLted) 
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RHR Suppression Pool Cooling 
B 3.6.2.3 

Reference 1 contains the results of analyses used to predict 
primary containment pressure and temperature fo11owing large 
and small break LOCAs. rhe intent of the analyses is to 
demonstrate that the heat removal capacity of the RHR 
Suppression Pool Cooling System 1s adequate to maintain the 
primary containment conditions within design limits. The 
suppression pool temperature is calculated to remain below 
the design limit. 

The RHR Suppression Pool Cooling System satisfies 
Criterion 3 of the NRC Policy Statement. 

During a OBA, a minimum of one RHR suppression pool cooling 
subsystem is required to maintain the primary containment 
peak pressure and temperature below design limits (Ref. 1). 
To ensure that these requirements are met, two RHR 
suppression pool cooling subsystems must be OPERABLE with 
power from two safety related independent power supplies. 
Therefore, in the event of an accident, at least one 
subsystem is OPERABLE assuming the worst case single active 
failure. An RHR suppression pool cooling subsystem is 
OPERABLE wheh one of the pumps, two heat exchangers in the 
same RHR subsystem, the associated RHR heat exchanger cross 
tie line, two HPSW System pumps capable of providing cooling 
to the two heat exchangers and associated piping~ valves, 
i nstrumentati.on, and controls are OPERABLE. 

Management of gas voids is important to RHR Suppre$sion Pool 
Cooling System OPERABILITY. 

In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment and cause a 
heatup and pressurization of primary containment. In 
MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, the RHR Suppression 
Pool Cooling System is not required to be OPERABLE in MODE 4 
or 5. 

Ll 

With one RHR suppression pool cooling subsystem inoperable, 
the inoperable subsystem must be restored to OPERABLE status 
within 7 days or in accordance with the Risk Informed 
Completion Time Program. In this Condition, the remaining 
RHR suppression pool cooling subsystem is adequate to perform 
the primary containment cooling function. However, the 

<continued) 
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RHR Suppression Pool Cooling 
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overall reliability is reduced because a single failure in 
the OPERABLE subsystem could result in reduced primary 
containment cooling capability, The 7 day Completion Time 
is acceptable in light of the redundant RHR suppression pool 
cooling capabilities afforded by the OPERABLE subsystem and 
the low probability of a DBA occurring during this period. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

The Completion Time is modified by a note(*) for a one-time 
change that extends the 7-day Completion Time to 10 days four 
(4) times until December 31, 2021 to allow for modifications 
to the HPSW System. The compensatory measures identified in 
EGC License Amendment Request letter dated September 28, 2018 
must be establfshed and in effect. This change also affects iS 
3.6.2,4, 3.6.2.5, and 3.7.1. 

Ll 

If one RHR suppression pool cooling subsystem is inoperable and 
is not restored to OPERABLE status within the required Completion 
Time, the plant must be brought to a condition 1n which the 
overall plant risk is minimized. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 houf'"S. 
Remaining in the Applicability of the LCO is acceptable because 
the p1ant risk in MODE 3 1s similar to or lower than the risk in 
MODE 4 (Ref. 2) and because the time spent 1n MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE status 
will be short. However, voluntary entry into MODE 4 may be made 
as it is also an acceptable low-risk state. The allowed 
Completion Time is reasonable, based on operating experience, to 
reach the required plant conditions from full power conditions 1n 
an orderly manner and without challenging plant systems. 

Ll 

With two RHR suppression pool cooling subsystems tnoperable, 
one subsystem must be restored to OPERABLE status w1th1n 8 
hours. In this condition, there is a substantial loss of the 
primary containment pressure and temperature mitigation 
function. The 8 hour Completion Time is based on this loss 
of function and is considered acceptable due to the low 
probability of a DBA and because alternative methods to 
remove heat from primary containment are available. 

D.1 and D.2 
If the Required Action and associated Completion Time of 
Condition C cannot be met, the plant mast be brought to a MODE 
in which the LCO does not apply. To ach1eve this status, the 
plant must be brought to at least MODE 3 within 12 hours and 
to MODE 4 within 36 hours. The allowed Completion Times are 
reasona.bl e, based on operating exper1 ence, to reach the 
requ1red plant cond1tions from full power condit1ons 1n an 
orderly manner and without challenging plant systems. 

B 3.6-58 
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RHR Suppression Pool Cooling 
B 3.6.2.3 

Verifying the correct aliqn.~ent for manual, power operated, 
and automatic valves in the RHR suppression pool cooling 
mode flow path provides assurance that the proper flow path 
exists for system operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position since these valves were verified to be in the 
correct position prior to locking, sealing, or securing. A 
valve is also allowed to be in the nonaccident position 
provided it can be aligr.ed to t~e accident position within 
the time assumed in the accident analys~s. This is 
acceptable since the RHR suppression pool cooling mode is 
manually initiated. This SR does not require any testing or 
valve manipulation; rather, it involves verification chat 
those valves capable of being ~ispositioned are in the 
co~rect position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.2.3.2 

Verifying that each required RHR pump develops a flow rate 
2 8,600 gpm while operating in tne suppression pool cooling 
mode with flow through the associated heat exchanger ensures 
~hat pump performance has not degraded during the cycle. 
Flow is a normal test of centrifugal pump performance 
requi~ed by ASME Code (Ref. 3). This test confirms one 
point on the pl.lillp design curve, and the results are 
indicative of overall performance. Such inservice 
inspections confirm componenc OPERABILITY, trend 
performance, and detect incipient fail~res by indicating 
abnormal performance. The Frequency of this SR is in 
accordance with the lNSERVICE TESTING PROGRAM. 

SR 3.6.2.3.3 

Verification of manual transfer between the normal and 
alternate power source (4kV emergency bus) for each RHR 
motor-operated flow control valve and each RHR cross-tie 
motor-operated valve demonstrates that AC power will be 
available to operate the required valves following loss of 
power to any single 4kV emergency bus. 7he ability to 

( continued} 

B 3.6-59 Revision No. 140 

- - - _I 



BASES 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 2 

SR 3,6,2,3.3 (continued) 

RHR Suppression Pool Cooling 
B 3.6.2.3 

provide power to each RHR motor~operated flow control valve 
and each RHR cross-tie motor-operated valve from either of 
two independent 4kV emergency buses ensures that a single 
failure of a DG will not result in failure of the RHR motor
operated flow control valve and the RHR cross-tie motor
operated valve; therefore, failure of the manual transfer 
capability will result in inoperability of the associated 
RHR Suppression Pool Cooling subsystem. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.2.3.4 

RHR Suppression Pool Cooling System piping and components 
have the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR 
Suppression Pool Cooling Subsystems and may also prevent 
water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system high 
points and to confirm the location and orientation of 
important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configurat1on, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Cooling System is OPERABLE when it 
is sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds the 
acceptance criteria for the susceptible location Co~ the 
volume of accumulated gas at one or more susceptible 
locaticns exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR 
Suppression Pool Cooling System is not rendered 
inoperable by the accumulated gas Ci .e., the system is 
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SR 3.6.2.3.4 (continued) 

RHR Suppression Pool Cooling 
B 3.6.2.3 

sufficiently filled with water), the Surveillance may be 
declared mat. Accumulated gas should be eliminated or 
brought within the acceptance criteria limits. 

RHR Suppression Pool Cooling System locations susceptible to 
gas accumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow path 
which are subject to the same gas intrusion mechanisms may be 
verified by monitoring a representative subset of susceptible 
locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmentql 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential accumulated 
gas void volume has been evaluated and determined to not 
challenge system OPERABILITY. The accuracy of the method 
used for monitoring the susceptible locations and trending of 
the results should be sufficient to assure system OPERABILITY 
during the Surveillance interval. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be required to be in the scope of this surveillance 
due to operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

1. UFSAR, Section 14.6.3. 

2. NEDC-32988-A. Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

3. ASME Code for Operation and Maintenance of Nuclear Power 
Plants. 
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B 3.6.2.4 Residual Heat Removal (RHR) Suppression Pool Spray 

BASES 

BACKGROUND 

PBAPS UNIT 2 

Following a Design Bas~s Accident (OBA), the RHR Suppressi0n 
Pool Spray System removes heat from the suppression chamber 
airspace. The suppression pool is designed to absorb the 
sudden input of heat from the primary system from a OBA or a 
rapid depressurization of the reactor pressure vessel (RPV) 
through safety/relief valves. The heat addition to the 
suppression pool results in increased steam in the 
suppression chamber, which increases primary containment 
pressure. Steam ~lowdown from a OBA can also bypass the 
suppression pool and end up in the suppression chamber 
airspace. Some means must be provided to remove heat from 
the suppression chamber so that the pressure and temperature 
inside primary containment remain within analyzed design 
limits. This function is provided by two redundant RHR 
suppression pool spray subsystems. The purpose of this LCD 
is to ensure that both subsystems are OPERABLE in applicable 
MODES. 

Each of the RHR suppression pool spray subsystems contains 
two motor driven pumps, two heat exchangers and a heat 
exchanger cross tie line, which are manua]ly initiated and 
independently controlled. The two RHR suppression pool spray 
subsystems perform the suppression pool spray function by 
circulating water from the suppression pool through the RHR 
heat exchangers and returning it to the suppression pool 
spray spargers. The spargers only accommodate a small 
portion of the total RHR pump flow; the remainder of the flow 
returns to the suppression pool through the suppression pool 
cooling return line. Thus, both suppression pool cooling and 
suppression pool spray functions are performed when the 
Suppression Pool Spray System is initiated. High Pressure 
Service Water, circulating through the tube side of the heat 
exchangers, exchanges heat with the suppression pool water 
and discharges this heat to the external heat sink. Either 
RHR suppression pool spray subsystem is sufficient to 
condense the steam from small bypass leaks from the drywell 
to the suppression chamber airspace during the postulated 
OBA. 

Each suppression pool spray subsystem is equipped with a 
cross tie line, located downstream of each RHR pump discharge 
and upstream of each heat exchanger inlet, which allows one 
RHR pump to be aligned to supply both RHR heat exchangers in 
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RHR Suppression Pool Spray 
B 3.6.2.4 

the same subsystem to remove additional heat from the 
suppression pool when only one RHR pump is available. The 
cross tie is normally closed, and is assumed by design basis 
analyses to be placed in service one hour following a design 
basis accident or transient when insufficient electric power 
is available to operate two RHR pumps in a subsystem. 

Reference 1 contains the results of analyses used to predict 
primary containment pressure and temperature following large 
and small break loss of coolant accidents. The intent of 
the analyses is to demonstrate that the pressure reduction 
capacity of the RHR Suppression Pool Spray System is 
adequate to maintain the primary containment conditions 
within design limits. The time history for primary 
containment pressure is calculated to demonstrate that the 
maximum pressure remains below the design limit. 

The RHR Suppression Pool Spray System satisfies Criterion 3 
-0f the NRC Policy Statement. 

In the event of a OBA, a minimum of one RHR suppression pool 
spray subsystem is required to mitigate potential bypass 
leakage paths and maintain the primary containment peak 
pressure below the design li~its (Ref. 1). To ensure that 
these requirements are met, two RHR suppression pool spray 
subsystems must be OPERABLE with power from two safety 
related independent power supplies. Therefore, in the event 
of an accident, at least one subsystem is OPERABLE assuming 
the worst case single active failure. An RHR suppression pool 
spray subsystem is OPERABLE when one of the pumps, two heat 
exchangers in the same subsystem, the associated heat 
exchanger cross tie line, two HPSW System pumps capable of 
providing cooling to the two heat exchangers and associated 
piping, valves, instrumentation, and controls are OPERABLE. 

Management of gas voids is important to RHR Suppression Pool 
Spray System OPERABILITY 

In MODES 1, 2, and 3, a DBA cou1d cause pressurization of 
primary containment. In MODES 4 and 5, the probability ~nd 
consequences of these events are reduced due to the pressure 
and temperature limitations in these MODES. Therefore, 
maintaining R~R suppression pool spray subsystems OPERABLE 
is not required in MODE 4 or 5. 

(continued) 
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With one RHR suppression pool spray subsystem inoperable, 
the inoperable subsystem must be restored to OPERABLE status 
within 7 days or in accordance with the Risk Informed 
Completion Time Program. In this Condition, the remaining 
OPERABLE RHR suppression pool spray subsystem is adequate 
to perform the primary containment bypass leakage m1t1gation 
function. However, the overall reliability is reduced because 
a s1ngle failure 1n the OPERABLE subsystem could result in 
reduced primary containment bypass mitigation capability. 
The 7 day Completion Time was chosen in 11ght of the 
redundant RHR suppression pool spray capabilities afforded by 
the OPERABLE subsystem and the low probability of a OBA 
occurring during this period. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Comp1etion Time Program. 

The Completion Time is modified by a note(*) for a one-time 
change that extends the 7-day Completion T1me to 10 days four 
(4) times until December 31, 2021 to allow for modifications 
to the HPSW System. The compensatory measures identified in 
EGC License Amendment Request letter dated September 28, 2018 
must be established and in effect. This change also affects TS 
3.6.2.3, 3.6.2.5, and 3.7.1. 

Ll 

With both RHR suppression pool spray subsystems inoperable, 
at least one subsystem must be restored to OPERABLE status 
within 8 hours. In this Condition, there is a substantial 
loss of the primary containment bypass leakage mitigation 
function. The 8 hour Completion Time is based on this loss 
of function and is considered acceptable due to the low 
probability of a OBA and because alternative methods to 
remove heat from primary containment are available. 

Ll 

If the inoperable RHR suppression pool spray subsystem(s) 
cannot be restored to OPERABLE status within the associated 
Completion Time, the plant must be brought to a MOOE in 
which the overall plant risk is minimized. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours. Remaining in the Applicability of the LCO is 
acceptable because the plant risk in MODE 3 1s similar to or 
1ower than the risk in MODE 4 (Ref. 2) and because the time 
spent in MOOE 3 to perform the necessary repairs to restore 
the system to OPERABLE status will be short. However, 
voluntary entry into MODE 4 may be made as it is also an 
acceptable low-risk state. The allowed Completion Time is 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems. 

B 3.6-62 
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RHR Suppress1on Pool Spray 
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Verifying the correct alignment for manual, power operated, 
and automatic va1ves in the RKR suppression pool spray mode 
flow path provides assurance that the proper flow paths w111 
exist for system operation. This SR does not apply to' 
valves that are locked, sealed, or otherwise ~ecured in 
position since these valves were verified to be in the 
correct position prior to locking, sei!ltng, or securing. A 
valve is ~lso ell6wed to be in the nonaccident position 
prov1ded it can be a:Tigned to ttle accident position within 
the time assumed in the accident analysis. Th1s is 
acceptable since the RHR suppression pool coo11ng mode is 
manually in1tiated. This SR does not require any test1ng or 
valve manipulation; rat.her, it involves verification that 
those valves capable of being mispositiohed are in the 
correct position. This SR does not apply to valvei that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequenty Control Program. 

SR 3,6.2,4.2 

This Surveillance is performed to verify that the spray 
nozzles are not obstructed and that flow will be provided 
when required~ The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.6.2.4.3 

Oeleted 
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RHR Suppression Pool Spray 
B 3.6.2.4 

RHR Suppression Pool Spray System p1p1ng and components have 
the potential to develop vo1ds and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR 
Suppression Pool Spray Subsystems and may also prevent water 
hammer and pump cavitation. 

Selection of RHR Suppression Pool Spray System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
suppl&mented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criter~a for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumu1ated gas is eliminated or brought within 
the acceptance criteria limits dur1ng performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR Suppression 
Pool Spray System is not rendered inoperable by the 
accumulated gas Ci .e., the system is sufficiently filled 
with water), the Surveillance may be declared met. 
Accumulated gas should be eliminated or brought within the 
acceptance criteria limits. 

RHR Suppression Pool Spray System locations susceptible to 
gas accumulation are monitored and, if gas is found, the 
gas volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used 
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RHR Suppression Pool Spray 
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to monitor the susceptible location. Monitoring is not 
required for susceptible locations where the maximum 
potential accumulated gas void volume has been evaluated 
and determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR is modified by a Note. The Not~ recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating experience and the design of 
the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by locat1on susceptible to gas 
accumulation. 

1. UFSAR, Sections 5.2 and 14.6.3. 

2. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.5 Residual Heat Removal (RHR) Drywell Spray 

BASES 

BACKGROUND 

PBAPS UNIT 2 

Drywell Spray is a mode of the RHR system which may be 
initiated under post accident conditions to reduce the 
temperature and pressure of the primary containment 
atmosphere. The Drywell Spray function is credited in design 
basis analyses to limit peak drywell temperature follow1ng a 
steam line break inside of the Drywell and may be used to 
mitigate other loss of coolant accidents inside of the 
Drywell. This function is provided by two redundant Drywell 
Spray subsystems. The purpose of this LCO is to ensure that 
both subsystems are OPERABLE in applicable MODES. 

Each of the RHR drywell spray subsystems contains two motor 
driven pumps, two heat exchangers and a heat exchanger cross
tie line, which are manually initiated and independently 
controlled. The two RHR drywell spray subsystems perform the 
drywell spray function by circulating water from the 
suppression pool through the RHR heat exchangers and 
discharging the cooled suppression pool water into the 
drywell air space through the drywell spray sparger and spray 
nozzles. The spray then effects a temperature and pressure 
reduction through the combined effects of evaporative and 
convective cooling, depending on the drywell atmosphere. If 
the atmosphere is superheated, a rapid evaporative cooling 
process will ensue. If the environment in the drywell is 
saturated, temperature and pressure will be reduced via a 
convective cooling process. 

Each drywell spray sparger line is supplied by one 
independent RHR drywell spray subsystem. If required, a 
small portion of the spray flow can be directed to the 
suppression pool spray sparger and spray nozzles. High 
Pressure Service Water, circulating through the tube side of 
the heat exchangers, exchanges heat with the suppression pool 
water on the shell side of the heat exchangers and discharges 
this heat to the external heat sink. 

Each drywell spray subsystem is equipped with a RHR neat 
exchanger cross-tie line, located downstream of each RHR pump 
discharge and upstream of each heat exchanger inlet, which 
allows one RHR pump to be aligned to supply both RHR heat 
exchangers in the same subsystem to provide additional 
containment heat removal capability when only one RHR pump is 
avai1able. The RHR heat exchanger cross-tie is normally 
closed, and is assumed in the design basis analyses to be 
placed in service one hour following a design basis accident 
or transient when insufficient electric power is available to 
operate two RHR pumps in a subsystem. 

(continued) 
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RHR Drywell Spray 
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Reference 2 contains the results of analyses used to 
predict primary co~tainment pressure and temperature 
response following a spectrum of small steam line break 
sizes. Steam line breaks are the most limiting events for 
drywell temperature response, since steam has higher energy 
content than liquid. These analyses, with primary focus on 
the drywell temperature response, take credit for 
containment sprays and structural heat sinks in the drywell 
and the suppression pool airspace. These analyses 
demonstrate that, with credit for containment spray (drywell 
and suppression pool), drywell temperature is maintained 
within limits for Environmental Qualification (EQ) of 
equipment located in the drywell for the analyzed spectrum 
of small steam line breaks. The RHR Drywell Spray System 
satisfies Criterion 3 of the NRC Pol1cy Statement. 

In the event of a small steam line break in the drywell, a 
minimum of one RHR drywell spray subsystem is credited in 
the design analyses to mitigate the rise in drywell 
temperature and pressure caused by the steam line break, and 
to maintain the primary containment peak temperature and 
pressure below the design limits (Ref. 2). To ensure that 
these requirements are met, two RHR drywell spray subsystems 
Cone in each loop) must be OPERABLE with power from two 
safety related independent power supplies. Therefore, in 
the event of an accident, at least one subsystem is OPERABLE 
assuming th€ worst case single active failure. An RHR 
drywell spray subsystem is OPERABLE when one of the pumps, 
two heat exchangers in the same subsystem, the associated 
RHR heat exchanger cross-tie line, two HPSW System pumps 
capable of providing cooling to the two heat exchangers and 
associated piping, valves, instrumentation, and controls are 
OPERABLE. 

Management of gas voids is important to RHR Drywell Spray 
System OPERABILITY. 

In MODES 1, 2, and 3, a steam line break in the drywell 
could cause a rise in primary containment temperature and 
pressure. In MODES 4 and 5, the probability and 
consequences of steam line breaks are reduced due to the 
pressure and temperature limitations in these MODES. 
Therefore, maintaining RHR drywell spray subsystems 
OPERABLE is not required in MODE 4 or 5. 

B 3.6-63d 
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RHR Drywell Spray 
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With one RHR drywell spray subsystem inoperable, the 
1noperable subsystem must be restored to OPERABLE status 
withifi 7 days or in accordance with the Risk Informed 
Completion Time Program. In this Condition, the remaining 
OPERABLE RHR drywell spray subsystem is adequate to 
mitigate the effects of a steam line break in the drywell. 
However, the overall reliability 1s reduced because a 
single failure in the OPERABLE subsystem could result in 
reduced ability to mitigate the temperature rise 
associated with a steam line break in the drywell, for 
which drywell sprays are credited. The 7 day Completion 
Time was chosen in light of the redundant RHR drywell 
spray capabilities afforded by the OPERABLE subsystem and 
the low probab1lity of a steam line break in the drywell 
occurring during this period. Alternatively, a Completion 
Time can be determined in accordance with the Risk 
Informed Completion Time Program. 

The Completion Ttme is modified by a note(*) for a one
time change that extends the 7-day Completion Time to 10 
days four (4) times until December 31, 2021 to allow for 
modifications to the HPSW System. The compensatory measures 
identified in EGC License Amendment Request letter dated 
September 28, 2018 must be established and in effect. This 
change also affects TS 3.6.2.3, 3.6.2.4, and 3.7.1 . 

.B....l 

With both RHR drywell spray subsystems inoperable, at least 
one subsystem must be restored to OPERABLE status within 
8 hours. In this Condition. there is a substantial loss of 
the ability to mitigate the temperature rise associated 
with a steam line break in the drywell, for which drywell 
sprays are credited. The 8 hour Completion Time is based 
on this loss of function and is considered acceptable due 
to the low probability of a steam line break in the drywell 
and because alternative methods to remove heat from primary 
containment are available. 

C.l and C.2 

If the inoperable RHR drywell spray subsystem(s) cannot be 
restored to OPERABLE status within the associated 
Completion Time, the plant must be brought to a MODE in 
wh1ch the LCO does not apply. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 hours 
and MODE 4 within 36 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach 
the required plant conditions from full power conditions 
in an orderly manner and without challenging plant 
systems. 

B 3.6-63e 
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BASES (continued) 

SURVEILLANCE 
REQUI REME:NTS 
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SR, 3.,6.2,5,1 

'RHR Drywell Spray 
B 3.6.2.S 

Verifying tha correct alignment for manua1. power operqted, 
and automatic valves in the RHR drywe11 spray mode flow path 
provides assurance that the proper flaw paths Will exi.~t for 
system operation. This SR does not apply to valves that are 
locked, seale_d., or otherwise secured in position since- these 
valves were verified to be in the correct position prior to 
locking, sealing., or securing. A valve is c1lso allowed to be 
in the nonaccioent position provided it can be aligned to the 
accident poS'-ftiori within the time assumed in the accident 
analysts. This is acceptab1e since the RHR drywell mode is 
rna~ua 11 y initiated. This SR does not re"Jui re any te~ti ng or 
valve m,anipu1ation; rather, it involves verification that 
those valves capable of being mispositioned are in the 
correct position, This SR does not apply to valves that 
cannot be inadvertent1¥ misaligned, such as check valves. 

l'he Survei 11 ance Frequency is col'ltrol led under the 
Surveillance Frequency tontrol Program. 

SR 3.6.2.~.2 

This surve111ance is performed to vertfy that the spPay 
nozzle, are not obstructed and that flow will be provided 
when required. The Surveillance PrequQncy i&.controlled 
under th~ Surveillance Frequency C.Ontrol Program. 

SR 3.6,2,5.3 

Delete-ct 

B ~.6-.63f 
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SURVEILLANCE 
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SR 3.6,2.5.4 

RHR Drywell Spray 
B 3.6.2.5 

RHR Drywell Spray System p1p1ng and components have the 
potentiaT to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RHR Drywell Spray 
systems and may also prevent water hammer and pump 
cavitation. 

Selection of RHR Drywell Spray System locations susceptible 
to gas accumulation is based on a review of system design 
information, including piping and instrumentation drawings, 
isometric drawings, plan and elevation drawings, and 
calculations. The design review 1s supplemented by system 
walk downs to validate the system h1gh points and to confirm 
the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Drywell Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR Drywell 
Spray System is not rendered inoperable by the accumulated 
gas (i.e., the system is sufficiently filled with water), 
the Surveillance may be declared met. Accumulated gas 
should be eliminated or brought within the acceptance 
criteria limits. 

RHR Drywell Spray System locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criterta for the 
location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptib1e locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used 
to monitor the susceptible location. Monitoring is not 

(continued) 
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SR 3,6,2,5,4 (continued) 

RHR Drywel1 Spray 
B 3.6,2.5 

required for suscept1gle locations where the maximum 
potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results sh~uld be suffitient 
to assure system OPERA~lLITY during the Surveillance 
interval. 

The SR 1s modified by a Note, The Note recognizes that 
the scope of the surveillance ·is limited to the RHR system 
components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating expertence and the design of 
the system. 

The Surveillance Frequency is contro1led under the 
Surveillance Frequency Control ~rogram. The Surveillance 
frequency may vary by location susceptible to gas 
accumulation. 

1. UFSAR, Sections 5.2 Qnd 14.6,3. 

2. NEDC-33566P - "S-afety Analysis Report for EX€1 on Peach 
Bottom Station Units 2 and 3, Constant Pressure Power 
Uprate" Revision O. 
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B 3.6 CONTAINMENT SYSTEM$ 

B 3.6.3.1 Deleted 

CAO System 
B 3.6.3.1 

THE INFORMATION FROM THIS TtCHNICAL SPECIFICATIONS BASES SECTION 
HAS BEEN DELETED. TECHNICAL SPECIFICATIONS BASES PAGES 

B 3.6-65 THROUGH B 3.6-69 HAVE BEEN INTENTIONALLY OMITTED. 
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Primary Containment Oxygen Concentration 
B 3.6.3.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.2 Primary Containment Oxygen Concentration 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

f>BAPS UNIT 2 

All nuclear reactors must be designed to withstand events 
that generate hydrogen either due to the zirconium metal 
water reaction in the core or due to radiolysis. The 
primary method to control hydrogen is to inert the primary 
containment. With the primary containment inert, that is, 
oxygen concentration< 4.0 volume percent {v/o), a 
combustible mixture cannot be present in the primary 
containment for any hydrogen concentration. The capability 
to inert the primary containment and maintain oxygen 
< 4.0 v/o works together with the Containment Atmospheric 
Dilution (CAD) System to provide redundant and diverse 
methods to mitigate events that produce hydrogen. For 
example, an event that rapidly generates hydrogen from 
zirconium metal water reaction will result in excessive 
hydrogen in primary containment, but oxygen concentration 
will remain< 4.0 v/o and no combustion can occur. Long 
term generation of both hydrogen and oxygen from radiolytic 
decomposition of water may eventually result in a 
combustible mixture in primary containment, except that the 
CAD System dilutes and removes hydrogen and oxygen gases 
faster than they can be produced from radiolysis and again 
no combustion can occur. This LCO ensures that oxygen 
concentration does not exceed 4.0 v/o during operation in 
the applicable conditions. 

The Reference 1 calculations assume that the primary 
containment is inerted when a Design Basis Accident loss of 
coolant accident occurs. Thus, the hydrogen assumed to be 
released to the primary containment as a result of metal 
water reaction in the reactor core will not produce 
combustible gas mixtures in the primary containment. 
Oxygen, which is subsequently generated by radiolytic 
decomposition of water, is diluted and removed by the CAD 
System more rapidly than it is produced. 

Primary containment oxygen concentration satisfies 
Criterion 2 of the NRC Policy Statement. 

(continued) 
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Primary Containment Oxygen Concentration 
B 3.6.3.2 

The primary containment oxygen concentration is maintained 
< 4.0 v/o to ensure that an event that produces any amount of 
hydrogen does not result in a combust1ble mixture inside 
primary containment. 

The primary containment oxygen concentration must be wittiin 
the specified limit when primary containment is inerted. The 
primary containment must be inert in MODE 1 and 2, since this 
is the condition with the highest probability of an event 
that could produce hydrogen. 

Ll 

If oxygen concentration is~ 4.0 v/o while operating in 
MODE 1 or 2, oxygen concentration must be restored to 
< 4.0 v/o within 72 hours. The 72 hour Completion Time is 
allowed when oxygen concentration is~ 4.0 v/o because of the 
avajlability of other hydrogen mitigating systems (e.g., the 
CAD System) and the low probability and long duration of an 
event that would generate significant amounts of hydrogen 
occurring during this period. 

A Note permits the use of the provisions of LCO 3.0.4.c. This 
allowance permits entry into the applicable MODE(S) while 
relying on the ACTIONS. This allowance is acceptable because 
inerting the primary containment prevents containment access 
without an appropriate breathing apparatus. Therefore, the 
primary containment is inerted as late as possible in the 
plant startup, after entering Modes 1 and 2, and de-inerted as 
soon as possible in the plant shutdown. It is acceptable to 
intentionally enter Required Action A.1 prior to a shutdown in 
order to begin de-inerting the primary containment prior to 
exiting the Applicability. 

B 3.6-71 Revision No. 158 
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Primary Containment Oxygen Concentration 
B 3.o.3.2 

ACTIONS Ll 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UNIT 2 

If o~~gen concentration cannot be restored to within ljmits 
l'{i thin the required Compl et1 on Ti me, the pl ant must be brou,gt;it 
to a MOOE in which the LCO do,es not apply. io achieve this 
status, power must be reduced to MODE 3 within 12 hours. The 
12 hour Cbmpletion Time is reasonable, based on operatjng 
experience, to reduce reactor power from full power conditions 
in an orderly manner and without challenging p1ant systems. 

SR 3,6,3.2.1 

The primary containment (drywell and suppression chamber) 
must be determined to be inert by verifying that oxygen 
concentration is< 4.0 v/o. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. UFSAR, Section 6.2.3.9.5. 

B 3.6-72' Revision No. 158 
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B 3.6.4.1 

B 3,6 CONiAINHENT SYSTEMS 

B 3.6.4.1 Secondary Conta1nment 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 2 

The function of the secondary conta1nment is to contain and 
hold up fiss1on products that may leak from pr1mary 
conta1nment following a Design Basis Accident (DBA). ln 
conjunct1on with operation of the Standby Gas Treatment 
(SGT) System and closure of certa1n valves whose 11nes 
penetrate the secondary containment, the secondary 
containment 1s designed to reduce the activity level of the 
fission products pr1or to. release to the environment and to 
isolate and contain fission products that are released 
dur1ng certain operations that take place 1nside primary 
containment, when primary containment is not required to be 
OPERABLE, or that take place outside primary containment. 

The secondary containment is a structure that completely 
encloses the primary containment and those components that 
may be postulated to contain pr1mary system fluid. This 
structure forms a control volume that serves to hold up and 
d1lute the f1ssion products. It is possible for the 
pressure in the control volume to rise relative to the 
environmental pressure (e.g., due to pump and motor heat 
load additions). To prevent ground level exfiltration while 
allowing the secondary conta1nment to be designed as a 
conventional structure, the secondary containment requires 
support systems to maintain the control volume pressure at 
less than the external pressure. Requirements for these 
systems are specified separately in LCD 3.6.4.2, "Secondary 
Containment Isolation Valves (SCIVs)," and LCD 3.6.4.3, 
"Standby Gas Treatment ( SGT) ·system." 

There are two principal accidents for which credit is taken 
for secondary containment OPERABILITY. These are a loss of 
coolant accident {LOCA) {Ref. 1) and a fuel handling accident 
1nside secondary containment {Ref. 2) involving RECENTLY 
IRRADIATED FUEL. The secondary containment performs no 
act1ve function 1n response to each of these limit1ng events; 

(cont1nued) 
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(continued} 

LCO 

AP.PLICABJUTY 

ACTIONS· 

PBAPS UNIT '2 

Seconda r.y Canta i nment 
B 3.6.4.1 

however, its leak tightnes~ is required to ensure that fission products entrapped within the secondary containment structure w111 be treated by the sar System prior to discharge to the 
environment. 

Secondary containment satisfies Criterion 3 of the NRC Policy Statement. 

An OPERABLE secondary containment provides a control vo1ume 
into which fission products that leak from primary 
containment, or are released from the reactor coolant 
pressure boundary components located in secondary 
eont~inment, can be processed prior to release to the 
environment. for th~ setondary containment to be considered OPERABLE, it must have adequate le-ak tightness to ensure that the required vacuu~ canoe established and ma1ntained. 

In MODES 1, 2i and 3, a LOCA cou)d 1ead to a fission product release to primary containment that leaks to secondary 
containment. Therefore, secondary containment OPERABILllY is required during the same operatfng conditions that require 
prtmary containment OPERABILITY. 

In MODES 4 and 5. tHe probability and c0nsequences of the 
LOCA are reduced due t6 the pressure and temperature 
limitations in these MODES. Therefore, mairtaining secondary containment OPERABLE is not f"equi red in MOOE 4 or 5, ex<:ept 
for other situations for wnich significant releas~s of 
radioactive material Gan be postulatea, such as during 
movement 'Of RECENTLY rRHADIATED FUEL assemblies in the 
secondary containment. However, outside ground 1evel hatches (hatches Hl5 through Hl9 and Torus room a~cess hatch H33) may 
not be opened during movement of irradiated fuel. This wi 11 maintarn CR doses acceptable. 

LJ 

If se~oRoary containment is in0perable, it mvst be restored 
to OPERABLE status within 4 ho1,1-r.s. The 4 hour Completion 
Time provides a period uf time to correct the problem that 1s commensurate with the importance of maintaining secondary 
cont~inment during MODES 1~ ?, and 3. This time period also ensures that tne probability of an acc1dent {requir1ng _ 
sec9nda ry contai l'lment OPERAS IL nn Qccurri n9 during per10ds 
where £econdary containment ts inoperab1e is m~nimal. 

- I (continued) 
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Secondary Containment 
8 3.6.4.l 

ACTIONS .B.....1 
(continued} 

PBAPS UNIT ? 

If secondary containment cannot be restor~d to OPERABLE status with1n- the required Completion lime, the plant must be bf""Ought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant mYst b~ brought to at least MODE 3 within 12 hours. Remaining in the 
Applicability of the LC0 is acceptable because the plant risk in MODE 3 is similar to or lower than the risk in MODE 4 {Ref. 3) and because the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status w111 be short. However, voluntary entry iAto MODE 4 may be made as it is also an acceptable low-~isk state. The allowed Completion Time is reasonable1 based en operating experience, to read! the required plant conditions from full power 
conditions in an orderly manner and without challenging plant systems. 

Ll 

Movement of RECENTLY IRRADIATED FUEl assemblies in the 
secondary containment can ~e po$tulated to Couse fiss1on product release to the secondary containment. In such cases, the secondary containment 1s the otilY barrier to rele-ase of fission p~oducts to the e~vironment. Therefore 1 movement of RECENTLY IRRADIAHD FUEL assemblies must be immediately suspended if the secondary containment is inopera61e. -

Suspension of these activities shall not preclude completing an acti o·n tha:t i nvo·l ves rnovi ng a componerlt to a safe position. 

Requjr,ed Action C.l has been modified by a tiote stating that LCQ 3.0.3 is not applicable, stnee the movement of RECENTLY lRRADlATED FUEL can only be performed in MODES 4 and 5. 

(co.rrt'inued) 
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SR 3.6,4.1.1 

Secondary Containment 
B 3.6.4.1 

Verifying that secondary containment equipment hatches are 
closed ensures that the infiltration of outside air Of such 
a magnitude as to prevent maintaining the desired negative 
pressure does not occur and provides adequate assurance that 
exfiltration from the secondary containment wi11 not occur. 
In this application. the term "sealed" has no connotation of 
leak tightness. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.6.4.1.2 

Verifying that one secondary containment access door in each 
access opening is closed provides adequate assurance that 
exfiltration from the secondary containment will not occur. An 
access opening contains at least one inner and one outer door. 
In some cases, secondary containment access openings are shared 
such that there are multiple inner or outer doors. The intent 
is to not breach the secondary containment, which is achieved by 
maintaining the inner or outer portion of the barrier closed. 
SR 3.6.4.1.2 provides an exception to allow brief, 
unintentional, simultaneous opening of both an inner and out€r 
secondary containment access door. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.6.4.1.3 and SR 3.6.4.1.4 

The SGT System exhausts the secondary containment atmosphere 
to the environment through appropriate treatment equipment. 
Each SGT subsystem is designed to draw down pressure in the 
secondary containment to~ 0.25 inches of vacuum water gauge 
in~ 180 seconds and maintain pressure in the secondary 
containment at~ 0.25 inches of vacuum water gauge for 1 hour 
at a flow rate~ 10,500 cfm. To ensure that all fission 
products released to the secondary containment are treated, 
SR 3.6.4.1.3 and SR 3.6.4.1.4 verify that a pressure in the 
secondary containment that is less than the lowest postulated 
pressure external to the secondary containment boundary can 
rapidly be established and maintained. When the SGT System 
is operating as designed, the establishment and maintenance 
of secondary containment pressure cannot be accomplished if 
the secondary containment boundary is not intact. 
Establishment of this pressure is confirmed by SR 3.6.4.1.3 
which demonstrates that the secondary containment can be 
drawn down to~ 0.25 inches of vacuum water gauge in~ 180 

B 3.6-76 Revision No. 120 
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Secondary Containment 
B 3.6.4.1 

SR 3,6.4,1,3 and SR 3,6.4.1,4 (continued) 

seconds using one SGT subsystem, SR 3.6.4.1.4 demonstrates 
that the pressure in the secondary containment can be 
maintained~ 0.25 inches of vacuum water gauge for 1 hour 
using one SGT subsystem at a f1ow rate~ 10,500 cfrn. The 1 
hour test per1od allows secondary conta1nment to be in 
thermal equilibrium at steady state conditions. The primary 
purpose of these SRs is to ensure secondary containment 
boundary integrity. The secondary purpose of these SRs is 
to ensure that the SGT subsystem being tested functions as 
designed. There is a Separate LCD with Surveillance 
Requirements which serves the primary purpose of ensuring 
OPERABLITY of the SGT System. The inoperability of a SGT 
subsystem does not necessarily constitute a failure of these 
Surveillances relative to the secondary containment 
OPERABILITY. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

1. UFSAR, Section 14.6.3. 

2. UFSAR, Section 14.6.4. 

3. NEDC-32988·A, Revis1on 2, Technical Just1fication to 
Support Risk-Informed Modification to Selected Requ1red 
End States for BWR Plants, December 2002. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.2 Secondary Containmen:t Isolation Valves (SCIVs) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 2 

The function of the SCIVs, in combination with other 
accident mitigation systems, is to control fission product 
release during and follow1ng postulated Design Basis 
Accidents (DBAs) (Refs. 1 and 2). Second.ary contafoment 
isolation within the time 1imits specified for those 
isolation valves designed to close automatically ensures 
that fission ptoducts that leak from primary containment 
following a DBA, or that are released during certain 
ope.rations when primary containment is not requireq to be 
OPERABLE or take place outside primary containment, are 
maintained within th~ secondary containment boundary. 

The OPERABILITY requirements for SCIVs help ensure that an 
adequate secondary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. These isolation devices consist of either 
pass1ve devices or active (automatic) devices. Hanual 
valves, de-activated automat-J.c valves secured in their 
closed position (including check valves with flow through 
the valve secured}, and blind flanges are considered pasQive 
devices. 

Automatic SCIVs close on a secondary containment isolation 
signal to establish a boundary for untreated radioactiv~ 
ma~eria1 within secondary contain~ent folloW!ng ~ DBA or 
other accidents. 

Other penetrations are isolated by the use of valve~ in the 
closed position or blind flang~s. 

The SCIVs must be OPERABLE to ensure the secondaty 
containment barrier to fission product releases is 
established. The prfncipal accidents for which the secondary 
contei nment boundary 'is required are .a 1 oss of' cool ant , 
ac~1dent (Ref. 1) and-a fue1 handling accident inside 
secondary containment (Ref. 2) involving RECENTLY IRRADIATED 
FUEL. TQe secondary containment performs no active function 
in response to either of these limiting events. but the 

{continued) 

B 3.6-78 Revision No. 75 

---------



BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

APPLICABILITY 

PBAPS UNIT 2 

SCIVs 
B 3.6.4.2 

boundary established by SCIVs is required to ensure that leakage from the primary containment is processed by the Standby Gas Treatment (SGT) System before being released to the environment. 

Maintaining SCIVs OPERABLE with isolation times within limits ensures that fission products will remain trapped inside secondary containment so that they can be treated by the SGT System prior to discharge to the environment. 

SCIVs satisfy Criterion 3 of the NRC Policy Statement. 

SCIVs form a part of the secondary containment boundary. The SCIV safety function is related to control of offsite radiation releases resulting from DBAs. 

The power operated automatic isolation valves are considered OPERABLE when their isolation times are within limits and the valves actuate on an automatic isolation signal. The valves covered by this LCO, along with their associated stroke times, are listed i~ Reference 2. 

The normally closed isolation valves or blind flanges are considered OPERABLE when manual valves are closed or open in accordance with appropriate administrative controls, automatic SC!Vs are de-activated and secured in their closed position, and blind flanges are in place. These passive isolation valves or devices are listed in Reference 2. 

In MODES 1, 2, and 3, a OBA could lead to a fission product release to the primary containment that leaks to the secondary containment. Therefore, the OPERABILITY of SCIVs is required. 

In MODES 4 and 5, the probability anct consequences of these events are reduced due to pres~ure and temperature 
limitations in these MODES. Therefore, maintaining SCIVs OPERABLE is ~ot required in MODE 4 or 5, except for other situations under which significant radioactive releases can be postulated, such as during movement of RECENTLY IRRADIATED FUEL assemblies in the secondary containment. SCIVs are only reouired to be OPERABLE during OPDRVs or handling RECENTLY IRRADIATED FUEL. Moving irradiated fuel assemblies in the secondary containment may also occur in MODES 1, 2, and 3. 

(continued) 
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SCIVs 
B 3.6.4.2 

ACTIONS The ACTIONS are modified by three Notes. The first Note 
allows penetration flow paths to be unisolated 
intermittently under administrative controls. These 
controls consist of stationing a dedicated operator, who is 
in continuous c01111Unication with the control room, at the 
controls of the isolation device. In th1s way, the 
penetration can be rapidly isolated when a need for 
secondary containment isolation is indicated. 

PBAPS UNIT 2 

The second Note provides clarification that for the purpose 
of this LCO separate Condition entry is allowed for each 
penetration flow path. This is acceptable, since the 
Required Actions for each Condition provide appropriate 
compensatory actions for each inoperable SCIV. Complying 
with the Required Actions may allow for continued operation, 
and subsequent inoperable SCIVs are governed by subsequent 
Condition entry and application of associated Required 
Actions. 

The third Note ensures appropriate remedial actions are 
taken, if necessary, if the affected system(s) are rendered 
inoperable by an inoperable SCIV. 

A.I and A.2 
In the event that there are one or more penetration flow 
paths with one SCIV inoperable, the affected penetration 
flow path(s) must be isolated. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic SCIV, a closed manual valve, and a 
blind flange. For penetrations isolated in accordance with 
Required Action A.I, the device used to isolate the 
penetration should be the closest available device to 
secondary containment. The Required Action must be 
completed within the 8 hour Completion Time. The specified 
time period is reasonable considering the t-ime required to 
isolate the penetration, and the probability of a OBA, which 
requires the SCIVs to close, occurring during this short 
time is very low. 

For affected penetrations that have been isolated in 
accordance with Required Action A.I, the affected 
penetration must be ve~ified to be isolated on a periodic 
basis. This is necessary to ensure that secondary 

(continued} 
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A.1 and A.2 (continued) 

SCIVs 
B 3.6.4~2 

containment penettations required t0 be isolated following 
an accident, but no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. The Completion Time of once per 31 days is 
appropriate becau-se the isolation devices are operated under 
administrative controls a1:1d the probability o•f their 
misalignment is low. This Required Action does not require 
any t~sting or device manipulation. Rather, it involves 
verification that the affected penetration remains isolated. 

Required Action A.2 is modified by two Notes. Note 1 
applies to devices located in high radiation areas and 
allows them to be verified closed by use of administrative 
controls. Allowing verification by administrative controls 
is considered acceptable, since access to these areas is 
tyPically restricted. Note 2 applies to isolation devi.ces 
that are locked, sealed, or otherwise secured in po~ition 
~nd allows these devices to be verified closed by use of 
admi ni strati ve -means. A 11 owing veri fi cation by 
administrative means is considered acceptable, since the 
functfon of loc;:king, sealing, or securh1g components is to 
ensure that these devices are not inadvertently 
re.positioned. Therefore, the" pr,qbability of misalignment, 
once they have been verified to be in the proper position, 
is low. 

Ll 

With two SCIVs in one or more penetration f]ow paths 
inoperable, the affected penetration flow path must"be 
i$olated within 4 hours. The method of isolation mu,st 
include the use of at least one isolatioa barrier that 
cannot be adv~rsely affected by a single active failure: 
Isolation barriers that meet this criterion are a c1osed and 
de-activated automatic valve, a cloied manual va~ve, and a 
blind flange. The 4 hour Completion Time is reasonable 
cbnsidering the time required to isolate the penetration and 
the probability of a OBA, which requires the SCIVs tP close, 
occurring during this short time, is very low. 

The Condi ti on has been !TIO.di fi ed by a N.ote. stating that 
Condition B is only applicable to penetration flow paths 
with two isolation valves. This chrifies th-at only 
Condition A is entered if one SCIV is inoperable in each of 
two penetrations. 

<continued) 
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C.1 and C.2 

SCIVs 
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If any Required Action and associated Completion Time cannot 
be met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to at 1east MODE 3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner and 
without challenging plant systems. 

lL..L 

If any Required Action and associated Completion Time are not 
met, the plant must be placea in a condition in which the LCO 
does not apply. If applicable, CORE ALTERATIONS and the 
movement of RECENTLY IRRADIATED FUEL assemblies in the 
secondary containment must be immediately suspended. 
Suspension of this activity shall not preclude completion of 
movement of a component to a safe p.osition. 

Required Action 0.1 has been modified by a Note stating that 
L{O 3.0.3 is not applicable, since the movement of RECENTLY 
IRRADIATED FUEL can only be performed in MODES 4 and 5. 

SR 3.6,4.2.1 

This SR verifies that each secondary containment manual 
isolation valve and blind flange that is not locked, sealed, 
or otherwise secured and is required to be closed during 
accident conditions is closed. The SR helps to ensure that 
post accident leakage of radioactive fluids or gases outside 
of the secondary containment boundary is within design 
limits. This SR does not require any testing or valve 
manipulation. Rather, it involves verification that those 
SCIVs in secondary containment that are capable of being 
mispositioned are in the correct position. 
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SR 3. 6. 4. 2.:.. (cont.:.m.:ed) 

SCIVs 
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The Surveillar.ce Freqi..:ency 1s controlled under the 
Surveillance Frequency Control Program. This SR does not 
apply to va!ves tnat are locKed, sealed, or otherwise secured 
in the closed pos1t:on, sir.ce these were ver:fied to be in 
the correct positio~ ~pen locking, sea~ing, or securing. 

~wo Notes have been added to ~h:s SR. ~he first Kate 
applies to va:ves acct blir.d flanges located in high 
radiation a:eas ar.d allo~s them to be verifiea by Jse of 
ad.~Lnist.rative con~rois. Allowing verification by 
adrrdnistracive controls 1s considered acceptab~e, since 
access :o these areas 1s typ:cally restricted du~ing 
MOJES 1, 2, and 3 fer ALJI.RA reaso:.s. Therefore, t.he 
probabil1::y of Ir,isal 1g:ime:1t of these SCIVs, once they have 
been veri~ied to be 1~ tne proper pos1t1on, ::..slow. 

A second Kate has been included to clarify ttat sc:;:vs that 
are open under actnunis::rative controls are not required to 
meet the SR during the time the SCIVs are open. 

SR 3.6.4.2.2 

VerL~y1r:g that 
a:.:tomat::..c SCIV 
OPERABILITY. 

tr.e 1so:aticn t.::..ne of each po~e::: operated 
1s within l1mits 1s requi:::ed to demonstrate 

The isolat::..on time test ensures that the SCIV 
will isoiate in a time period less than or equal to that 
assurnea in the safety analyses. The Freq,.;ency of this SR 1s 
in acco:::dance with the :;:NSERVICE '!'EST ING ?FlOGRA:'1. 

SR 3.6.4.2.3 

Verifying that each a~tomatic SCIV closes on a secondary 
containment isolation s~gnal is requ1:::ed to prevent leakage 
of radioactive rnater::..al from secondary contai~~ent fol:owing 
a OBA or other accidents. ~h1s SR ensures that each 
automatic sc:v will actuate ::o the isolatior. position on a 
secondary ccnta~nment isolation signal. The LOGIC SYSTE~ 
~NCTI01':AL TEST in LCO 3. 3. 6, 2, "Secondary Com:ainment 
Isolation Instrwnentatio,1," overlaps th1s SR to pro,ride 
complete testing of the safety function. ~he Surveillance 
Frequency is co~trolled under the Surve1lla~ce Frequency 
Control Program. 

(continued) 
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1. UFSAR, Section 14.9.2. 

2. Technical Requirements Manu~l. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.3 Standby Gas Treatment (SGT) System 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The SGT System is required by UFSAR design criteria (Ref. 1). 
The function of the SGT System is to ensure that radioactive 

materials that leak from the primary containment into the 
secondary containment following a Design Basis Accident (OBA) 
are filtered and adsorbed prior to exhausting to the 
environment. 

A single SGT System is common to both Unit 2 and Unit 3 and 
consists of two fully redundant subsystems, each with its own 
set of ductwork, dampers, valves, charcoal filter train, and 
controls. Both SG1 subsystems share a common inlet plenum. 
This inlet plenum is connected to the refueling floor 
ventilation exhaust duct for each Unit, the reactor building 
air spaces below the refueling floor for each Unit and to the 
suppression chaITTber and drywell of each Unit. Both SGT 
subsystems exhaust to the plant offgas stack through a common 
exhaust duct served by three 100% capacity system fans. SGT 
System fans OAV020 and OBV020 automatically start on Unit 2 
secondary containment isolation signals. SGT System fans 
OCV020 and OBV020 automatically start on Unit 3 secondary 
containment isolation signals. 

Each charcoal filter train consists of (components listed in 
order of the direction of the air flow): 

a. A demister or moisture separator; 

b. An electric heater; 

c. A prefilter; 

~- A high efficiency particulate air (HEPA) filter; 

e. A charcoal adsorber; and 

f. A second HEPA filter. 

The SGT System is sized such that each 100% capacity fan will 
provide a flow rate of 10,500 cfm at 20 inches Wgter gauge 
static pressure to support the control of fission product 
releases. The SGT System is designed to restore and maintain 
secondary containment at a negative pressure of 0.25 inches 
water gauge relative to the atmosphere following 
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the receipt of a secondary containment isolation signal. 
Maintaining this negative pressure is based upon the 
existence of calm wind conditions (up to 5 mph), a maximum 
SGT System flow rate of 10,500 cfm, outside air temperature 
of gs•F and a temperature of 1so•F for air entering the SGT 
System from inside secondary containment. 

The demister is provided to remove entrained water in the 
air, while the electric heater reduces the relative hwnidity 
of the airstream to less than 70% (Ref. 2). The prefilter 
removes large particulate matter, while the HEPA filter 
l'"emoves fine particulate matter and protects the charcoal 
from fouling. The charcoal adsorber removes gaseous 
elemental iodine and organic iodides, and the final HEPA 
filter collects any carbon fines exhausted from the charcoal 
adsorber. 

The SGT System automatically starts and operates in response 
to actuation signals indicative of conditions or an accident 
that could require operation of the system. Following 
initiation, two charcoal filter train fans (OAV020 and 
OBV020) start. Upon verification that both subsystems are 
operating, the redundant subsystem is normally shut down. 

APPLICABLE The design basis for the SGT System is to mitigate the 
SAFETY ANALYSES consequences of a loss of coolant accident and fuel handling 

accidents (Ref. 2). For all events analyzed, the SGT System 
is shown to be automatically initiated to reduce, via 
filtration and adsorption, the radioactive material released 
to the environment. 

LCO 

PBAPS UNIT 2 

The SGT Syste111 satisfies Criterion 3 of the NRC Policy 
Statement. 

Following a OBA, a minimum of one SGT subsystem is required 
to maintain the secondary containment at a negative pressure 
with respect to the environment and to process gaseous 
releases. Meeting the LCO requirements for two OPERABLE 
subsystems ensures operation of at least one SGT subsystem 
in the event of a single active failure. · 

{continued) 
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For Unit 2, one SGT subsystem is OPERABLE when one charcoal filter trai~, one fan (0Av020) and associated ductwork, 
dampers, valves, and controls are OPERABLE. The second SGT 
subsystem is OPERABLE when the other charcoal filter train, one fan (OBV020) and associated ductwork, damper, valves, and 
controls are OPERABLE. 

In MODES 1, 2, and 3, a OBA could lead to a fission product 
release to primary containment that leaks to secondary 
containment. Therefore, SGT System OPERABILTTY is required 
during these MODES. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, maintaining the SGT 
System in OPERABLE status is not required 1n MODE 4 or 5, 
except for other situations under which significant releases 
of radioactive material can be postulated, such as during 
movement of RECENTLY IRRADIATED FUEL assemblies in the 
secondary containment. The SGT System is only required to be 
OPERABLE during OPDRVs or handling of RECENTLY IRRADIATED 
FUEL. 

Ll 

With one SGT subsystem inoperaole, the inoperable subsystem 
must be restored to OPERABLE status in 7 days. In this 
Condition, the remai~ing OPERABLE SGT subsystem is adequate 
to perform the required radioactivity reledse control 
function. However, the overall system reliability is reduced 
because a single fa11ure in the OPERABLE subsystem could 
result in the radioactivity release contro1 fun~tion not 
being adequately performed. The 7 day Completion Time is 
based on consideration of svch factors as the availability of 
the OPERABLE redundant SGT subsystem and the low probabi1ity 
of a OBA occurring during this period. 

Ll 

If the SGT subsystem cannot be restored to OPERABLE status 
within the required Completion Time in MOOE 1, 2, or 3, the 
plar.t must be brought to a MODE in which the overall plant 
risk is minimized. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. Remaining in the 
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SGT System 
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Applicability of the LCO is acceptable because the plant ris~ in MODE 3 fs similar to oi lower than the risk in MODE 4 (Ref. 3) and because the time spent in MODE 3 to perfo.rm the necessary repairs to restore the system to OPERABLE status will be snort. However, voluntary entry into MODE 4 may be 
made as it is also an acceptable low-risk state. The allowed Completion Time is reasonable, based on operating experience, to reath the required plant conditions from fuil power conditions in an orderly manner and without challenging plant systems. 

C.l and C,2;.2 

During movement of REC~NTLY IRRADIATED FUEL assemblies, in the secondary containment when Required Action A.1 cannot be completi;d within the .required Completion Time, the OPERABLE SGT subsystem should immediately be placed in operation. This action ensures that th"E? remain-fn:g subsystem is OPERABLE, that no failures that could prevent automatic actuation have o~curred, and that any other fai1ure would be readily detected. 

~n alternative to Required Action C.l is to immediately suspend activities that represent a potential for releasing radioactive material to the se·condary contairrment; thus. placing· the plant in a condition that minimizes risk. If a~plicable, movement of RECENfLY IRRADIATED FUEL assemblies must immediate1y be susi,ended. St.1spensio.n of this activ'lty must not preclude completion of movement of a component to a safe position. I · 
, The Re'Quit'ed A,ctions of Condi'tion C have be.en modified by a Note stating that LCO 3.0.3 ts not applicab-le 1 sihce the' mcvement of REC[NTLY IRRADIATEO FUEL can only be performed in ,MODES 4 and 5. 
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If both SGT subsystems are inoperable in MODE 1, 2, or 3, the SGT System may not be capable of supporting the requtred radioactivity release control function. Therefore, the plant must be brought to a MODE in which the overall plant risk is minimized. To achieve this status, the plant must be brought to at least MODE 3 within 12 hours. Remaining in the Applicability of the LCO is acceptable because the plant risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 3) and because the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status will be short. However, voluntary entry in:o MODE 4 may be made as it is also an acceptable low-risk state. The allowed Completion Time is 
reasonable, based on operating experience, to reach the required plant conditions from full power conditions in an orderly manner and without challenging plant systems. 

Ll 

When two SGT subsystems are inoperable, if applicable, movement of RECENTLY IRRADIATED FUEL assemblies in secondary containment must immediately be suspended. Suspension of this activity shall not preclude completion of movement of a component to a safe position. 

Required Action E.l has been modified by a Note stating that LCO 3.0.3 is not applicable, since the movement of RECENTLY IRRADIATED FUEL can only be performed in MODES 4 and 5. 

SR 3.6.4.3.l 

Operating each SGT subsystem (including each filter train fan) for 
~ 15 minutes ensures that both subsystems are OPERABLE and that all associated controls are functioning properly. It also ensures that blockage, fan or motor failure, or excessive vibration can be detected for corrective action. Operation with the heaters on (automattc heater cycling to maintain temperature) for 
~ i5 minutes periodically is sufficient to eliminate moisture on the adsorbers and HEPA filters since during idle periods instrument air is injected into the filter plenum to keep the filters dry. The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 
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SR 3.6.4.3.2 

SGT System 
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This SR verif1es that the required SGT filter testing is 
performed in accordance with the Ventilation Filter Testing 
Pr~gram (VfTP). The VfTP includes testing HEPA filter 
performance, charcoal ~dsorber efficiency, minirnwm system 
flow rate, and the physical properties of the acti~ated 
charcoal (~eneral use and following specific operations). 
Specific test frequencies and additional tnformation are 
discussed t11 detail in the VFTP. 

SR 3,fi.4,3.3 

This SR verifies that each SGT subsystem starts on receipt 
of an actual or simulated initiation signal. The LOGIC 
SYSTEM FUNCTIONAL TEST in LCO 3 .3'. 6. 2, "Secondary 
Containment Isolation Instrumentation," overlaps this SR to 
provide comprete testing of the safety function. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 1.5.1.6. 

2. UFSAR, Section 14.9. 

3. NtDC-32988-A, Revision 21 Technical JustifiGation to 
Support Risk-Informed Modification to Selecteq Required 
End States fot BWR Plants, December 2002. 

B 3.6-90 R@vision No. 86 



HPSW System 
B 3.7.1 

B 3.7 PLANT SYSTEMS 

B 3.7.1 High Pressure Service Water (HPSW) System 

BASES 

BACKGROUND 

PBAPS UNrT 2 

The HPSW System is designed to provide cooling water for the 
Residual Heat Removal (RHR) System heat exchangers, required 
for a safe reactor shutdown following a Design BQsis 
Accident (OBA) or transient. The HPSW System is operated 
whenever the RHR heat exchangers are required to operate in 
the shutdown cooling mode or in the suppression pool cooling 
or spray mode of the RHR System. 

The HPSW System consists of two independent and redundant 
subsystems. Each subsystem is made up of a header, two 4500 
gpm pumps, a suction source, valves, piping and associated 
instrumentation. Either of the two subsystems is capable Qf 
providing the required cooling capacity with one pump 
operating to maintain safe shutdown conditions. The two 
subsystems are separated from each other by a normally 
closed motor operated cross tie valve, so that failure of 
one subsystem will not affect the OPERABILITY of the other 
subsystem. The normally clo$ed cross tie valve is supplied 
with redundant safety related power supplies to ensure that 
a single failure will not prevent it from being opened when 
required during a design basis event. A line connecting the 
HPSW System of each unit is also provided. Separation of the 
two units HPSW Systems is provided by a series of two locked 
closed, manually operated valves. The HPSW System is 
designed w1th sufficient redundancy so that no single active 
component failure can prevent it from achieving its design 
function. The HPSW System is described in the UFSAR, 
Section 10.7, Reference 1. 

Normal cooling water is pumped by the HPSW pumps from the 
Conowingo Pond through the tube side of the RHR heat 
exchangers, and discharges to the discharge pond. The 
required level for the HPSW pumps in the pump bay of the 
pump structure is~ 98.5 ft Conowingo Datum (CD) and 
~ 113 ft CD. The minimum level ensures net positive suction 
head and the maximum level corresponds to the level in the 
pump bay with water solid up to the motor baseplate. An 
alternate supply and discharge path (from the emergency heat 
sink) is available in the unlikely event the Conowingo darn 
fails or the pond floods. This lineup, however, has to be 
manually aligned. 

(continued) 
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The system 1s initiated manually from the control room. If 
operating during a loss of coolant accident CLOCA), the 
system is automatically tripp~d to allow the diesel 
generators to automatically power only that equipment 
necessary to reflood the core. The system (using a single 
HPSW pump) is assumect in the analysis to be manually started 
10 minutes after the LOCA. At one hour after the LOCA, a 
second HPSW pump is assumed to be started, with the HPSW 
cross tie line placed in service if required to provide 
cooling water to two RHR heat exchangers. The RHR System 
design permits the system to be initiated as early as 5 
minutes after LPCI initiation. 

The HPSW System removes heat from the suppression pool to 
limit the suppression pool temperature and primary 
containment pressure following a LOCA. This ensures that 
the primary containment can perform its function of limiting 
the release of radioactive materials to the environment 
following a LOCA. The ability of the HPSW System to support 
long term cooling of the reactor or primary containment is 
discussed in References 2 and 3. These analyses explicitly 
assume that the HPSW System will provide adequate cooling 
support to the equipment required for safe shutdown. These 
analyses include the evaluation of the long term primary 
containment response after a design basis LOCA. 

The safety analyses for long term cooling were performed for 
various combinations of RHR System failures. The worst case 
single failure that would affect the performance of the HPSW 
System is any failure that would disable one HPSW subsystem. 
As discussed in the UFSAR, Section 14.6.3 (Ref. 4) for these 
analyses, manual initiation of the OPERABLE HPSW subsystem 
and the associated RHR System is assumed to occur 10 minutes 
after a OBA. Manual alignment of the HPSW cross tie is 
assumed at 1 hour after a OBA, with a failure of a single 
diesel generator, to ensure that two HPSW pumps are 
available to provide the required cooling flow to two RHR 
heat exchangers within a containment cooling/spray 
subsystem. Opening of the cross tie motor operated valve 
removes separation between the two HPSW subsystems; however, 
because the cross tie valve is opened only after a single 
diesel generator failure has occurred, an additional failure 
does not need to be considered, and independence of the two 
HPSW subsystems is not required following the OBA with a 
single diesel generator failure. 

(continued) 
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The HPSW flow assumed in the analyses is 4500 gpm per pump 
with two pumps operating providing flow through the two 
required RHR heat exchangers. In this case, the maximum 
suppression chamber water temperature and pressure are less 
than or equal to l88°F and 43 psig, respectively, well below 
the design temperature of 281°F and maximum allowable 
pressure of 56 psig. 

The rlPSW System satisfies Criterion 3 of the NRC Pol1cy 
Statement. 

Two HPSW subsystems and the HPSW cross tie line (which allows 
two HPSW subsystems within the same unit to be connected) are 
required to be OPERABLE to prov1de the required redundancy to 
ensure that the system functions to remove post-accident heat 
loads, assuming the worst case single active failure occurs 
coincident with the loss of offsite power. 

Additionally, the HPSW cross tie valve (which allows the two 
HPSW subsystems to be connec·ted) must be closed so that fa1l ure 
of one subsystem will not affect the OPERABILITY of the other 
subsystems. 

A HPSW subsystem is considered OPERABLE when: 

a. Two pumps are OPERABLE; and 

b. An OPERABLE flow path is capable of taking suction 
from the pump structure and transferring the water to 
the required RHR heat exchanger at the assumed flow 
rate. 

The HPSW cross tie is OPERABLE when: 

a. The HPSW cross tie valve is OPERABLE; and 

b. An OPERABLE flow path is capable of cross connecting or 
isolating the two HPSW subsystems. If the HPSW cross-tie 
valve is being credited for considering a HPSW subsystem 
OPERABLE by using one pump in each subsystem, then the 
other HPSW subsystem must be considered to be inoperable. 

An adequate suction source is not addressed in this LCO 
since the minimum net positive suction head (98.5 ft 
Conowingo Datum (CD} in the pump bay) and normal heat sink 
temperature requirements are bounded by the emergency 
service water pump and normal heat sink requirements 
(LCO 3.7.2, "Emergency Service Water (ESW) System and Normal 
Heat Sink"). 

B 3.7-3 
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In MODES 1, 2, and 3, the HPSW System 1s required to be OPERABLE 
to support the OPERABILITY of the RHR System for primary 
containment cooling (LCD 3.6.2.3, "Residual Heat Removal (RHR) 
Suppression Pool Cooling," and LCO 3.6.2.4, •Residual Heat 
Removal CRHR) Suppression Pool Spray") and decay heat removal 
(LCD 3.4.7, "Res1dual Heat Removal (RHR) Shutdown Cool1ng System 
~Hot Shutdown"). The Applicability 1s therefore cons1stent w1th 
the requirements of these systems. 

In MODES 4 and 5, the OPERABILITY requ1rements of the HPSW 
System are determ1ned by the systems 1t supports, and therefore, 
the requirements are not the same for all facets of operation in 
MODES 4 and 5. Thus, the LCOs of the RHR shutdown cooling 
system, which requires portions of the HPSW System to be 
OPERABLE, w1ll govern HPSW System operation in MODES 4 and 5. 

A...1 

With one HPSW subsystem inoperable, the inoperable HPSW 
subsystem must be restored to OPERABLE status within 7 days or 
in accordance with the R1sk Informed Completion Time Program. 
With the unit in this condition, the rema1n1ng OPERABLE HPSW 
subsystem is adequate to perform the HPSW heat removal function. 
However, the overall reliability 1s reduced because a single 
failure in the OPERABLE HPSW subsystem could result 1n loss of 
HPSW function. The Completion Time is based on the redundant 
HPSW capabilities afforded by the OPERABLE subsystem and the low 
probability of an event occurring requiring HPSW during this 
period. Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time Program. 

The Required Action is modified by a Note indicating that the 
applicable Conditions of LCD 3.4.7, be entered and Required 
Actions taken if an inoperable HPSW subsystem results in an 
inoperable RHR shutdown cooling subsystem. This is an 
exception to LCO 3.0.6 and ensures the proper actions are taken 
for these components. 

The Completion Time is modified by a note(*) for a 
one-time change that extends the 7-day Completion Time to 10 
days four (4) times until December 31, 2021 to allow for 
modifications to the HPSW System. The compensatory measures 
identified in EGC License Amendment Request letter dated 
September 28, 2018 must be established and in effect. This 
change also affects TS 3.6.2.3, 3.6.2.4, and 3.6.2.5. 

8.1 

With an inoperable cross tie line, the HPSW cross tie line must 
be restored to an OPERABLE status within 7 days or in 
accordance with the Risk Informed Completion Time Program. 
With an inoperable HPSW cross tie line, if no additional 
failures occur, and two HPSW subsystems are OPERABLE, then the 
two OPERABLE pumps and flow paths ensure two HPSW pumps are 
available to 

(continued) 
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H?SW Syster.i 
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provide adequate heat removal capa:ity follaRing a desigr. basis ac:1dent. However, the overall rel~ability is reduced because a single fai1ure i~ the hPSW system co~~d result in a loss of HPSW System funct1on. Therefore, continued operation is 
permitted only for a l1m1:ed time. The Completion Time is based on remaini,g heat ~emoval ca~acity, ar.8 the low 
probability of a OBA oc:urring during this pe~ioc. 

The Completion Time is modified by a ,ote (*) for a o~e-ti~e 
ch3nge ~hat extends the 7-day Completion Time to iO days foJr 
(4) tiffies until ]ecer.lber 31, 2021 to allcw fo~ modificatior.s to the HPSW Systen. T~e col'J)ensatory ~easures icentif1ed in EGC License Amencment ~equest le~ter cated Seoternber 28, 2018 must be establisned a1d in effect. This chan;e also affec:s TS 3.6.2.3, 3.6.2.~, and 3.6.2.5. 

Ll 

;f one HPSW SJbsyste~ or the HPS0 cross tie is inoperable and not restorEd w-'tnin ~he prov~dec Completion Tiwe, t~e plant must 
be trougnt to a conditicr'l ir. w1icti th,, overall p1ant risk is 
minimized. To achieve this status, the plant must Je oro~ght to at least MODE 3 within 12 hours. Rerr.ainirg ir the AJplicability of tGe LCO is acceptable because the plant risk !n MODE 3 is sim1lcr to or lower tha~ tre ris~ in MODE A (Re~. 5) and because the ti~e spent 1n MODE 3 to perfor~ the necessary repairs to restore the system to O?ERtBLE status wil; be s~ort. ~owever, voluntary er.try ir'lto MOJE 4 may be made as it is also an 
acceptable ,cw-risk state. :he allm1ed CofTlpletion Time 1s reasonable, based on operatir.g experience, to reach the requ-red plant co~di:ions from fJ11 power conditions 1n an orderly manner and without chal:enging plant systems . 

.Ll....1 

~1th both HPSW su~syste~s inoJerab'e, tre H?SW System is not 
capable of perform~ng 1ts intended f~nctior. At :east one subsyste~ must be restored to OPERABLE status w1thin 8 ho~rs. The 8 hoLr Conpletion Time for restoring one H0 SW subsystem tG CPERASLE status, is based on the Corr.ple~ion T~~es provided for the RHR suppressio~ poo 1 ~oo1ing end spray functions. 

Tiie Requ~red 4ct1on is w.od1fied by a Note ind1 cati~g tha~ the aJp1icable Ccnai:ions o& LCO 3.4.7, ~e e~tered and Required 
Act"ons taken if an inoperable HPSW su~system results in~~ inoperable RnR snutdown cooli~g subsystem. This is an 
exception to LCO 3.0.6 and ensures the proper actions are taKen fJr these components. 

( cont hued) 
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E.l and E.2 

HPSW System 
B 3.7.1 

If the HPSW subsystems cannot be restored to OPERABLE status 
within the associated Completion Time of Condition D, the unit 
must be placed in a MODE in which the LCO does not apply. To 
achieve this status, the unit must be placed in at least MODE 3 
within 12 hours and in MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems. 

SR 3.7.1.1 

Verifying the correct alignment for each manual and power 
operated valve in each HPSW subsystem flow path provides 
assurance that the proper flow paths will exist for HPSW 
operation. This SR does not apply to valves that are locked, 
sealed, or otherwise secured in position, since these valves 
are verified to be in the correct position prior to locking, 
sealing, or securing. A valve is also allowed to be in the 
nonaccident position, and yet considered in the correct 
position, provided it can be realigned to its accident 
position. This is acceptable because the HPSW System is a 
manually initiated system. 

This SR does not require any testing or valve manipulation; 
rather, it involves verification that those valves capable of 
being mispositioned are in the correct position. This SR does 
not apply to valves that cannot be inadvertently misaligned, 
such as check valves. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3,7.1.2 

Verification of manual transfer between the normal and alternate 
power source (4kV emergency bus) for the HPSW cross-tie motor
operated valve and each RHR heat exchanger HPSW outlet valve 
demonstrates that AC power will be available to operate the 
valves following loss of power to any single 4kV emergency bus. 
The ability to provide power to the HPSW cross-tie valve and 
each RHR heat exchanger HPSW outlet valve from either of two 
independent 4kV emergency buses ensures that a single failure 
of a DG will not result in failure of a required HPSW System 
flow path; therefore, failure of the manual transfer capability 
will result in inoperability of the associated HPSW subsystem. 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued) 
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BASES (~o~tinued) 

REFERENCES 

PBAPS UNIT 2 

1. UFSAR, S~ction 10.7. 

2. UFSAR, Chapter )4. 

HPSW System 
B 3.7.1 

3. NEOCr33566P, "Safety Arialysis R.eport for Exelon Peach 
Botto~ Atomic Power Stattonw Units 1 and 3, Constant 
Pressure· Power Uprate,~ Rev"i s ion· 0. 

4. UFSAR, Sectton 14.6.3. 

5. NEDC~:32988-A, Revision 2j Technical Justificat1on to 
Support RisK~Inforrned Modification to Selected R€quired 
End States for BWR Plants, December 2002. 
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ESW System and Normal Heat Sink 
B 3.7.2 

B 3.7 PLANT SYSTEMS 

B 3.7.2 Emergency Service Water (ESW) System and Normal Heat Sink 

BASES 

BACKGROUND The ESW System is a standby system which is shared between 
Units 2 and 3. It 1s designed to provide cooling water for 
the removal of heat from equipment, such as the diesel 
generators (DGs) and room coolers for Emergency Core Cooling 
System equipment, required for a safe reactor shutdown 
following a Design Basis Accident (OBA) or transient. Upon 
receipt of a loss of offsite power signal, or whenever any 
diesel generator is in operation, the ESW System will 
provide cooling water to its required loads. 

The ESW System consists of two redundant subsystems. Each 
of the two ESW subsystems consist of a 100% capacity 
8000 gpm pump, a suction source, valves, piping and 
associated instrumentation. Either of the two subsystems is 
capable of providing the required cooling capacity to 
support the required systems for both units. Each subsystem 
provides coolant in separate piping to corrmon headers; one 
each for the DG coolers, Unit 2 safeguard equipment coolers, 
and Unit 3 safeguard equipment coolers. The design is such 
that any single active failure will not affect the ESW 
System from providing coolant to the required loads. 

Cooling water is pumped from the normal heat sink (Conowingo 
Pond) via the pump structure bay by the ESW pumps to the 
essential components. After removing heat from the 
components, the water is discharged to the discharge pond, 
or the emergency cooling tower in certain test alignments. 
An alternate suction supply and discharge path (from the 
emergency heat sink) is available in the unlikely event the 
Conowingo dam fails or the pond floods. This lineup, 
however, has to be manually aligned. 

APPLICABLE Sufficient water inventory is available for all ESW System 
SAFETY ANALYSES post LOCA cooling requirements for a 30 day period with no 

additional makeup water source available. The ability of 
the ESW System to support long term cooling of the reactor 
containment is assumed in evaluations of the equipment 
required for safe reactor shutdown presented in the UFSAR, 
Chapter 14 (Ref. 1). These analyses include the evaluation 
of the long term primary containment response after a design 
basis LOCA. 

<continued) 
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(continued) 

LCO 

APP LI CA Bl LITY 

PBAPS UNIT 2 

ESW System and N.ormal ~eat Sink 
B 3.7.2 

The ability of the ESW System to prov1de adequate cooling to 
the identified safety equipment is an implicit assumption 
for the safety analyses evaluated in Reference 1. The 
ability to provide onsite emergency AC power is dependent on 
the ability of the ESW System to cool the DGs. The long 
term cooling capability of the RHR and core spray pumps is 
also dependent on the cooling provided by the ESW System. 

ESW provides cooling to the HPCI and RCIC room coolers; 
however, cooling function is not required to support HPCI or 
RCIC System operability. 

The ESW System, together with the Normal Heat Sink, satisfy 
Criterion 3 of the NRC Policy Statement. 

The ESW subsystems are independent to the degree that each 
ESW pump has separate controls, power supplies, and the 
operation of one does not depend on the other. In the event 
of a OBA, one subsystem of ESW is required to provide the 
minimum heat removal capability assumed in the safety 
analysis for the system to which it supplies cooling water. 
To ensure this requirement is met, two subsystems of ESW 
must be OPERABLE. At least one subsystem w1li operate, if 
the worst single active failure occurs coincident with the 
loss of offsite power. 

A subsystem is considered OPERABLE when it has an OPERABLE 
normal heat sink, one OPERABLE pump, and an OPERABLE flow 
path capable of taking suction from the pump structure and 
transferring the water to the appropriate equipment. 

The OPERABILITY of the normal heat sink is based on having a 
minimum and maximum water level in the pump bay of 98.5 ft 
Conowingo Datum (CD) and 113 ft CD respectively and a 
maximum water temperature of 92°F. 

The isolatio~ of the ESW System to components or systems may 
render those components or systems inoperable, but does not 
affect the OPERABILITY of the ESW System. 

In MODES 1, 2, and 3, the £SW System and normal heat s1nk 
are required to be OPERABLE to support OPERABILITY of the 
equipment serviced by the ESW System. Therefore, the 
ESW System and normal heot sink are required to be OPERABLE 
in these MODES. 

B 3.7-7 Revision No. 109 
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ESW System and Normal Heat Sink 
B 3.7.2 

In MODES 4 and 5, the OPERABILITY requirements of the ESW 
System and normal heat sink are determined by the systems 
they support, and therefore the requirements are not the 
same for all facets of operation in MODES 4 and 5. Thus, 
the LCOs of the systems supported by the ESW System and 
normal heat sink will govern ESW System and normal heat sink 
OPERABILITY requirements in MODES 4 and 5, 

With one ESW subsystem inoperable, the ESW subsystem must be 
restored to OPERABLE status within 7 days or in accordance 
with the Risk Informed Completion Time Program. With the 
unit in this condition, the remaining OPERABLE ESW subsystem 
is adequate to perform the heat removal function. However, 
the overall reliability is reduced because a single fa11ure 
1n the OPERABLE ESW subsystem could result in loss of ESW 
function. 

The 7 day Completion Time is based on the redundant ESW 
System capabilities afforded by the OPERABLE subsystem, the 
low probability of an event occurring during this time 
period, and is consistent with the allowed Completion Time 
for restoring an inoperable DG. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time Program. 

B,1 and B,2 

If the ESW System cannot be restored to OPERABLE status 
within the associated Completion Time, or both ESW 
subsystems are inoperable, or the normal heat sink is 
inoperable, the unit must be placed in a MODE in which the 
LCD does not apply. To achieve this status, the un1t must 
be placed in at least MODE 3 within 12 hours and in MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operBting experience, to reach the 
required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. 

SR 3.7,2.1 

This SR verifies the water level in the pump bay of the pump 
structure to be sufficient for the proper operation of the 
ESW pumps (the pump's ability to meet the minimum flow rate 
and anticipatory actions required for flood conditions are 
considered in determining these limits). The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

<continued) 
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SR 3.7.2.2 

ESW System and Normal Heat Sink 
B 3.7.2 

Verification of the normal heat sink temperature ensures 
that the heat removal capability of the ESW and HPSW systems 
is within OBA analysis. The water temperature is determined 
by using instrumentation that averages multip1e inputs that 
measure the normal heat sink temperature. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. Additionally, to ensure that the 92°F 
normal heat sink temperature is not exceeded, this 
surveillance requires hourly monitoring of the normal heat 
sink when the temperature is greater than 90°F. The once 
per hour monitoring takes into consideration normal heat 
sink temperature variations and the increased monitoring 
frequency needed to ensure design basis assumptions and 
equipment limitations are not exceeded in this condition. 

SR 3.7,2,3 

Verifying the correct alignment for each manual and power 
operated valve in each ESW subsystem flow path provides 
assurance that the proper flow paths will exist for ESW 
operation. This SR does not apply to valves that are 
locked, sealed, or otnerwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve is also 
allowed to be in the nonatcident position, and yet 
considered in the correct position, provided it can be 
automatically realigned to its accident position within the 
required time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

This SR is modified by a Note indicating that isolation of 
the ESW System to components or systems may render those 
components or systems inoperable, but does not affect the 
OPERABILITY of the ESW System. As such, when all ESW pumps, 
valves, and piping are OPERABLE, but a branch connection off 
the main header is isolated, the ESW System is still 
OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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ESW System and Normal Heat Sink I 
B 3.7.2 

SR 3.7,2.4 

This SR verifies that the ESW System pumps 1vi l l 
automatically start to provide cooling water to the required 
safety related equipment during an 9ccident event. This is 
demonstrated by the 4se of an actual or simulated initiation 
signal. 

The Surveillance Frequency ts controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14. 

2. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BHR Plant~. December 2002. 
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Emergency Heat Sink 
B 3.7.3 

B 3.7 PLANT SYSTEMS 

B 3.7.3 Emergency Heat Sink 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The function of the emergency heat sink is to provide heat 
removal capability so that the Unit 2 and 3 reactors can be 
safely shutdown in the event of the unavailability of the 
normal heat sink (Conowingo Pond). The emergency heat sink 
supports the dissip~tion of sensible and decay heat so that 
the two reactors can be shutdown when the normal heat sink 
is unavailable due to flooding or failure of the Conowingo 
dam. This function is provided via the Emergency Service 
Water (ESW) System and the High Pressure Service Water 
System (HPSW). 

The emergency heat sink consists of an induced draft three 
cell cooling tower with an integral storage reservoir, three 
emergency cooling tower fans, two ESW booster pumps, valves, 
piping, and associated instrumentation. The emergency 
cooling tower, equipment, valves, and piping of the 
emergency heat sink are designed in accordance with seismic 
Class I criteria. Standby power is provided to ensure the 
emergency heat sink is capable of operating during a loss of 
offs ite power. 

When the normal heat sink (Conowingo Pond) is lost or when 
flooding occurs, sluice gates in the pump structure housing 
the ESW pumps and HPSW pumps are closed. Water is then 
prov1ded through two gravity fed lines from the emergency 
heat sink reservoir into the pump structure pump bays. The 
ESW and HPSW pumps then pump cooling water to heat 
exchangers required to bring the Unit 2 and 3 reactors to 
safe shutdown conditions. Return water from the HPSW System 
flows directly to two of the three cells of the emergency 
cooling tower. Return water from the ESW System flows 
through one of the two ESW booster pumps and is pumped into 
one of the emergency cooling tower cells used by the HPSW 
System. This configuration allows for closed cycle 
operation of the ESW and HPSW Systems. 

Suff1cient capacity (3.55 million gallons of water) is 
available, when the minimum water level is 17 feet above the 
bottom of the emergency heat sink reservoir, to support 
simultaneous shutdown of Units 2 and 3 for 7 days without 
makeup water. After 7 days, makeup water will be provided 
from the Susquehanna River or from tank trucks. 

(continued) 
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Emergency Heat Sink 
B 3.7.3 

The emergency heat sink is required to support removal of 
heat from the Unit 2 and 3 reactors, primary containments, 
and other safety related equipment by providing a setsmic 
Class I heat sink for the ESW and HPSW Systems for shutdown 
of the reactors when the normal non-safety grade heat sink 
(Conowingo Pond} is unavaflable. Sufficient water inventory 
is available to supply all the ESW and HPSW System cooling 
requirements of both units during shutdown with a concurrent 
loss of offsite power for a 7 day period with no additional 
makeup water available. The ability of the emergency heat 
sink to support the shutdown of both Units 2 and 3 in the 
event of the loss of the normal heat sink is presented in 
the UFSAR (Ref. 1). 

The Emergency Heat Sink satisfies Criterion 3 of the NRC 
Policy Statement. 

In the event the normal heat sink is unavailable and offsite 
power is lost, the emergency heat sink is required to 
provide the minimum heat removal capability for the ESW and 
HPSW Systems to safely shutdown both units. To ensure this 
requirement is met, the emergency heat sink must be 
OPERABLE. 

The emergency heat sink is considered OPERABLE for Unit 2 
when it has an OPERABLE flow path from the ESW System with 
one OPERABLE ESW booster pump, an OPERABLE flow path from 
the Unit 2 HPSW System, two of the three cooling tower cells 
and two of the three associated fans OPERABLE, one OPERABLE 
gravity feed line from the emergency heat sink reservoir 
into the pump structure bays with the capability to connect 
the Unit 2 and 3 pump structure bays, or one OPERABLE 
gravity feed line from the emergency heat sink to the Unit 2 
pump structure bay with the Unit 2 and Unit 3 bays not 
connected, and the capability exists to manually isolate the 
ESW and HPSW pump structure bays from the Conowingo Pond. 
Valves in the required flow paths are considered OPERABLE if 
they can be manually aligned to their correct position. The 
OPERABILITY of the emergency heat sink also requires a 
minimum water level in the emergency heat sink reservoir of 
17 feet. 

(continued) 

B 3.7-12 Revision No, 92 



{ 

I ' 

' 
i:" 
1 :,._ _ _r 

I . 
I 

I ----------

BASES 

LCD 
(continued) 

APPlICABl LITY. 

ACTIONS 

PBAPS UNIT 2, 

Emergency Heat Sink 
B 3.7.3 

Emergency heat sink water temperature is not addressed in 
this LCO since the maximum water temperature of the 
emergency cooling tower reservoir has been demonstrated, 
based on historical data, to be bounded by the norma1 heat 
sink requirements (LCO 3.7.2, "Emergency SerYice Water CESW) 
system and Normal Heat Sink"). 

1n MQOES 1, 2, and 3, the emergency heat sink is required to 
be O~ERABLE to provide a seismic Class I source of cooling 
water to the ESW and HPSW Systems when the normal heat s1nk 
is unavaihble. therefore, the emergency he.at sink is 
required to be OPERABL~ in these MODES. 

In MODES 4 and 5, the OPERABILITY requirements of the 
emergency heat sink are deterfnined by the systetns it 
supports in the event the normal heat sink is una~ailable. 

Ll 

With one required emergency cooling tower fan inoperable, 
action must be taken to restore the required emergency 
cooling tower fan to OPERABI..E status within 14 days or 1n 
accordijnce with the Risk Inform~d Completion Time Program. 
The 14 day Cempletion time is based on the remaining beat 
remova1 capabil1ty, the low probabil1ty of an event occurring 
requiring the inoperable emergency cooing tower fan to 
funct1 on, and the capab111ty of the remaining emergency 
cooling tower fan. Alternatively, a Completion Ttme can be 
determined in accordance with the Risk Informed Completion 
Time Program. 

Ll 

Wi.th the emergency he~t s1 nk 1 noperabl e for reasons other 
than Cond1t1on A, the emerge~cy heat sink must be restored 
to OPERABLE statu~ w1ttrin 7 clays. Wtth the unit in this 
condition~ the normal heat s1nk (Conowingo Pond) is adequate 
to perform the heat removal function; ho~ever, the overall 
rel1a,b1lity is reduced. The 7 day Completion Time 1s based 
on the remaining heat removal capab1T1ty and the low 
probab1 l ity of an event occurring requiring the emer,genc,y 
heat s1nk to be OPERABLE during th1.s time per,od. 

<cont1nued> 
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C.1 and C.2 

Emergency Heat Sink 
B 3.7.3 

If the emergency heat sink cannot be restored to OPERABLE 
status within the associated Completion Time, the un1t must 
be placed in a MODE in which the LCO does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 12 hours and in MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

SR 3.7.3.1 

This SR ensures adequate long term (7 days) cooling can be 
maintained in the event of flooding or loss of the Conowingo 
Pond. With the emergency heat sink water source below the 
minimum level, the emergency heat sink must be declared 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.7.3.2 

Operating each required emergency cooling tower fan for 
~ 15 minutes ensures that all required fans are OPERABLE and 
that all associated controls are functioning properly. It 
also ensures that fan or motor failure, or excessive 
vibration, can be detected for corrective action. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.24. 
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B 3.7 PLANT SYSTEMS 

B 3.7.4 Main Control Room Emergency Ventilation (MCREV) System 

BASES 

BACKGROUND 

PBAPS UN IT 2 

The MCREV System provides a protected environment from which 
occupants can control the unit following an uncontrolled 
release of radioactivity, hazardous chemicals, or smok€. 

The MCREV System consists of two independent and redundant 
high efficiency air filtration subsystems and two 100% 
capacity emergency ventilation supply fans which supply and 
provide emergency treatment of outside supply air and a CRE 
boundary that limits the inleakage of unfiltered air. Each 
filtration subsystem consists of a high efficiency 
particulate air (HEPA) filter, an activated charcoal 
adsorber section, a second HEPA filter, and the associated 
ductwork, valves or dampers, doors, barriers and 
instrumentation. Either emergency ventilation supply fan 
can operate in conjunction with either filtration subsystem. 
HEPA filters remove particulate matter, which may be 
radioactive. The charcoal adsorbers provide a holdup period 
for gaseous iodine, allowing time for decay. A dry gas 
purge is provided to each MCREV subsystem during idle 
periods to prevent moisture accumulation in the filters. 

The CRE is the area within the confines of the CRE boundary 
that contains the spaces that control room occupants inhabit 
to control the unit during normal and accident conditions. 
This area encompasses the control room, and may encompass 
other non-critical areas to which other frequent personnel 
access or continuous occupancy is not necessary in the event 
of an accident. The CRE is protected during normal 
operation, natural events, and accidents conditions. The 
CRE boundary is the combination of walls, floor, roof, 
ducting, dampers, doors, penetrations and equipment that 
physically form the CRE. The OPERABILITY of the CRE 
boundary must be maintained to ensure that the in leakage of 
unfiltered air into the CRE will not exceed the inleakage 
assumed in the licensing bases analyses of design basis 
accident (OBA) consequences and chemical hazards to CRE 
occupants. Since the equipment required and the allowable 
inleakage is different for radiological and chemical events, 
the CRE boundary distinguishes between the boundaries 
required for each event. The CRE and its boundaries are 
defined in the Control Room Envelop Habitability Program. 

(continued) 
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MCREV System 
B 3.7.4 

The MCREV System is a standby system that is common to both 
Unit 2 and Unit 3. The two MCREV subsystems must be 
OPERABLE if conditions requiring MCREV System OPERABILITY 
exist in either Unit 2 or Unit 3. Upon receipt of the 
initiation signal(s) (indicative of conditions that could 
result in radiation exposure to CRE occupants), the MCREV 
System automatically starts and pressurizes the CRE to 
minimize infiltration of contaminated air into the CRE. A 
system of dampers isolates the CRE along the radiological 
boundary, and outside air, taken in at the normal 
ventilation intake, is passed through one of the charcoal 
adsorber filter subsystems for removal of airborne 
radioactive particles. During normal control room 
ventilation system restoration following operation of the 
MCREV system, the automatic initiation function of MCREV 
will briefly be satisfied by operator actions and controlled 
procedural steps. 

If all normal ventilation and air conditioning were lost, the 
control room operator would initiate an emergency shutdown of 
non-essential equipment and lighting to reduce the heat 
generation to a minimum. Heat removal would be accomplished 
by conduction through the floors, ceilings, and walls to 
adjacent rooms and to the environment. Additionally, the 
MCREV System is designed to maintain a habitable environment 
in the CRE for a 30 day continuous occupancy after a OBA 
without exceeding 5 rem total effective dose equivalent 
(TEDE). A single MCREV subsystem will pressurize the CRE 
relative to the external areas adjacent to the CRE 
rQdiological boundary to minimize infiltration of air from 
all surrounding areas adjacent to the CRE radiological 
boundary. MCREV System operation in maintaining CRE 
habitability is discussed in the UFSAR, Chapters 7, 10, 
and 12, (Refs. 1, 2, and 3, respectively). 

The Qbility of the MCREV System to maintain the habitability 
of the CRE is an explicit assumption for the safety analyses 
presented in the UFSAR, Chapters 10 and 12 (Refs. 2 and 3, 
respectively). The MCREV System is assumed to operate 
following a OBA, as discussed in the UFSAR, Section 14.9 
(Ref. 4). The radiological doses to the CRE occupants as a 
result of the various DBAs are summarized in Reference 4. 
No single active or passive electrical failure will cause 
the loss of outside or recirculated air from the CRE. 
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MCREV System 
B 3.7.4 

The MCREV System provides protection from smoke or hazardous 
chemicals to the CRE occupants. A periodic offsite chemical 
survey, and procedures for controlling ons1te chemicals, are 
essent1al elements of CRE protection against hazardous 
chemicals. The system design is based on low probability of 
offsite sources of toxic gas, based on a chemica1 survey of 
the surrounding areas. Those offsite sources of toxic gas 
with a greater than low probability are evaluated in 
accordance with Regulatory Guide 1.78 (Ref. 10) or Regulatory 
Guide 1.95 (Ref. 11) and determ1ned to be acceptable for 
continued habitabil1ty. The offsite chemical survey is 
conducted periodically to determine any change of condition 
that may need to be addressed. The onsite chemicals are 
controlled procedurally such that they do not affect CRE 
habitability adversely. 

Although the MCREV system does not have a toxic gas mode, 
evaluations have been performed to assess the impact of toxic 
gas on control room habitability. The evaluations have 
concluded that based on either the low probability of 
hazardous chemical events occurring or operator action to don 
Self Contained Breathing Apparatuses (SCBAs) and secure the 
control room ventilation, additional protection from offsite 
hazardous chemicals is not requ1red. Only new chemicals or 
changes in quantities of chemicals identified as part of the 
chemical survey will be analyzed further for control r9om 
habitability purposes. 

The MCREV System satisfies Criterion 3 of the NRC Policy 
Statement. 

Two redundant subsystems of the MCREV System are required to 
be OPERABLE to ensure that at least one 1s available, if a 
single active failure d1sables the other subsystem. Total 
MCREV System failure, such as from a loss of both ventilation 
subsystems or from an inoperable CRE boundary, could result 
in exceed1ng a dose of 5 rem total effective dose equivalent 
(TEDE) to the CRE occupants 1n the event of a OBA or for 
toxic gas events, result in incapacitation of the CRE 
inhabitants. 

Each MCREV subsystem is considered OPERABLE when the individual 
components necessary to limit CRE occupant radiation exposure 
are OPERABLE. A subsystem is considered OPERABLE when: 

a. One Fan is OPERABLE; 
(continued) 
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b. 

MCREV System 
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HEPA filter and charcoal adsorbers are not excessively 
restricting flow and are capable of performing their 
filtration functions; and 

c. Ductwork, valves, and dampers are OPERABLE, and air 
flow can be maintained. 

A subsystem may be considered operable using either the A or 
B fan combined with either the A or B Filter bank. 

In order for the MCREV subsystem to be considered OPERABLE, 
ttie CRE radiological boundary must be maintained such that 
the CRE occupant dose from the large radioactive release 
does not exceed the calculated dose in the licensing basis 
consequence analyses for DBAs. 

In order f~r the MCREV subsystem to be considered OPERABLE, 
the CRE boundaries must be maintained OPERABLE, including the 
integrity of the walls, floors, ceilings, and ductwork. 
Temporary seals may be used to maintain the boundary. For 
hazardous chemical events, the CRE chemical boundary is 
OPERABLE wheR the CRE occupants can be protected from 
hazardous chemicals. Yhe in leakage limit for hazardous 
chemicals is defined and established in the hazardous 
chemical analyses (Ref. 12 and 13). If measured inleakage is 
greater than the limit establis~ed in the analyses, or if o 
new hazardous chemical (not meeting the screening criteria of 
Reference 10 or Reference 11) or increased quantity of an 
existing chemical is determined to exist, then the CRE 
chemical boundary is considered inoperable, unless continued 
habitability is evaluated as being acceptable (Ref. 10, 11). 

For smoke events, the CRE boundary is OPERABLE when the CRE 
occupants can be protected from smoke events external or 
internal to the plant. For smoke events, no regulatory limit 
exists for the amount of smoke allowed in the CRE. However, 
if smoke enters the CRE such that mitigating actions are 
required, then the CRE boundary is considered inoperable. 

The LCD is modified by a Note allowing the CRE boundary to 
be opened intermittently under administrative controls. 
This Note only applies to openings in the CRE boundary that 
can be rapidly restored to the design condition. such as 
doors, hatches, floor plugs, and access panels. For entry 
and exit through qoors, the administrative control of the 
opening is performed by the person(s) entering or exiting 
the area. For other openings, these controls should be 
proceduralized and consist of stationing a dedicated 
individual at the opening who is in continuous communication 
with the operators in the CRE. ThB i ndi vi dual will have a 
method to rapidly close the opening and to restore the CRE 
boundary to a condition equivalent to the design condition 
when a need for CRE isolation is indicated. 

(continued) 
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In MODES l, 2, and 3, the MCREV System must be OPERABLE to 
ensure that the CRE will remain habitable during and 
following a OBA, since the OBA could lead to a fission 
product release. 

In MODES 4 and 5, the probability and consequences of a DBA 
are reduced because of the pressure and temperature 
limitations 1n these MODES. Therefore, maintaining the 
MCREV System OPERABLE is not required in MODE 4 or 5, 
except: 

a. During CORE ALTERATIONS; and 

b. During movement of irradiated fuel assemblies in the 
secondary containment. 

Ll 

With one MCREV subsystem inoperable, for reasons other than 
an inoperaole CRE boundary, the inoperable MCREV subsystem 
must be restored to OPERABLE status within 7 days. With the 
unit in this condition, the remaining OPERABLE MCREV 
subsystem is adequate to maintain control room temperature 
and to perform the CRE occupant protection function. 
nowever, the overall reliability is reduced because a 
failure in the OPERABLE subsystem could result in loss of 
the MCREV System function. The 7 day Completion Time is 
based on the low probability of a OBA occurring during this 
time period, and that the remaining subsystem can provide 
the required capabilities. 

B,1, B,2 and B,3 

If the unfiltered inleakage of potentially contaminated air 
past a CRE boundary and into the CRE can result in CRE 
occupant radiological dose greater than the calculated dose 
of the licensing basis analyses of OBA consequences (allowed 
to be up to 5 rem total effective dose equivalent (TEDE)), 
or inadequate protection of CRE occupants from hazardous 
chemicals or smoke that have been licensed to occur, the CRE 
boundary is inoperable. Actions must be taken to restore an 
OPERABLE CRE boundary within 90 days. 
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B.l. B.2 and B.3 (cont1nued) 
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During the period that the CRE boundary is considered 
inoperable, action must be initiated to implement mitigating 
actions to lessen the effect on CRE occupants from the 
potential hazards of a radiological or chemical event or a 
challenge from smoke (Refs. 6, 7, 10 and 11). Action must be 
taken within 24 hours to verify that in the event of a OBA, 
the mitigating actions will ensure that CRE occupant 
radiological exposures will not exceed the calculated dose of 
the licensing basis analyses of OBA consequences, and that 
CRE occupants are protected from hazardous chemicals and 
smoke as required. These mitigating actions Ci .e., actions 
that are taken to offset the consequences of the inoperable 
CRE boundary) should be preplanned for implementation upon 
entry into the condition, regardless of whether entry is 
intentional or unintentional. The 24-hour Completion Time is 
reasonable based on the low probability of a OBA occurring 
during this time period, and th€ initiation of mitigating 
actions. The 90 day completion Time is reasonable based on 
the determination that the mitigating actions will ensure 
protection of CRE occupants within analyzed limits while 
limiting the probability that CRE occupants will have to 
implement protective measures that may adversely affect their 
ability to control the reactor and maintain it in a safe 
shutdown condition in the event of a OBA. In addition, the 
90 day Completion Tjme is a reasonable time to diagnose, plan 
and repair, and test most problems with the CRE boundary. 

L..l 

In MODE 1, 2, or 3, if the inoperable MCREV subsystem or the 
CRE boundary cannot be restored to OPERABLE status within the 
required Completion Time, the unit must be placed in a MODE 
that minimizes overall plant risk. To achieve this status, 
the unit must be placed in at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 5) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging unit systems. 
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0.1, D.2,1 and D.2,2 
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The Required Actions of Condition Dare modified by a Note indicating that LCO 3.0.3 does not apply. If moving irradiated fuel assemblies while in MODE 1, 2, or 3, the fuel movement is independent of reactor operations. Therefore, inability to suspend movement of irradiated fuel assemblies is not sufficient reason to require a reactor shutdown. 

During movement of irradiated fuel assemblies in the secondary containment, during CORE ALTERATIONS, if the inoperable MCREV subsystem cannot be restored to OPERABLE status within the required Completion Time, the OPERABLE MCREV subsystem may be placed in operation. This action ensures that the remaining subsystem is OPERABLE, that no failures that would prevent automatic actuation will occur, and that any active failure will be readily detected. 
An alternative to Required Action D.l is to immediately suspend activities that present a potential for releasing radioactivity that might require isolation of the CRE. This places the unit in a condition that minimizes the accident risk. 

If applicable, CORE ALTERATIONS and movement of irradiated fuel assemblies in the secondary containment must oa suspended immediately. Suspension of these activities shall not preclude completion of movement of a component to a safe position. 

Ll 
If both MCREV subsystems are inoperable in MODE l, 2, or 3 for reasons other than an inoperable CRE boundary (i.e., Condition B), the MCREV System may not be capable of performing the intended function. Therefore, the plant must be brought to a MODE in which the overall plant risk is minim1zed. To achieve this status, the plant must be brought to at least MODE 3 within 12 hours. Remaining in the Applicability of the LCO is acceptable because the plant risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 5) and because the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status will be short. However, voluntary entry into MODE 4 may be made as it is also an acceptable low-risk state. The allowed Completion Time is reasonable, based on operating experience, to reach the required plant conditions from full power conditions in an orderly manner and without challenging plant systems. 
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F.l and F,2 
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The Required Actions of Condition Fare modified by a Note 
indicating that LCO 3.0.3 does not apply. If moving 
irradiated fuel assemblies while in MODE 1, 2, or 3, the 
fuel movement is independent of reactor operations. 
Therefore, inability to suspend movement of irradiated fuel 
assemblies is not sufficient reason to require a reactor 
shutdown. 

During movement of irradiated fuel assemblies in the 
secondary containment, during CORE ALTERATIONS with two MCREV 
subsystems inoperable or with one or more MCREV subsystems 
inoperable due to an inoperable CRE boundary, action must be 
taken immediately to suspend activities that present a 
potential for releasing radioactivity that might require 
isolation of the CRE. This places the unit in a condition 
that minimizes the accident risk. 

If applicable, CORE ALTERATIONS and movement of irradiated fue1 assemblies in the secondary containment must be 
suspended immediately. Suspension of these activities shall 
not preclude completion of movement of a component to a safe 
position. 

SR 3.7,4.1 

This SR verifies that a subsystem in a standby mode starts 
on demand and continues to operate for~ 15 minutes. 
Standby systems should be checked periodically to ensure 
that they start and function properly. As the environmental 
and normal operating conditions of this system are not 
severe, testing each subsystem periodically provides an 
adequate check on this system. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.7.4.2 

This SR verifies that the required MCREV testing is 
performed in accordance with the Ventilation Filter Testing 
Program CVFTP). The VFTP includes testing HEPA filter 
performance, charcoal adsorber efficiency, minimum system 
flow rate, and the physical properties of the activated 
charcoal (general use and following specific operations). 
Specific test frequencies and additional information are 
discussed in detail in the VFTP. 
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SR 3.7.4,3 
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This SR verifies that on an actual or simulated initiation 
signal, each MCREV subsystem starts and operates. The LOGIC 
SYSTEM FUNCTIONAL TEST in SR 3.3.7.1.4 overlaps this SR to 
provide complete testing of the safety function. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3,7,4,4 

This SR verifies the OPERABILITY of the CRE boundary by 
testing for unfiltered air inleakage past the CRE boundary 
and into the CRE. The details of the testing are specified 
in the Control Room Envelope Habitability Program. 

The CRE is considered habitable when the radiological dose 
to CRE occupants calculated in the licensing basis analyses 
of OBA consequences is no more than 5 rem whole body dose or 
its equivalent to any part of the body and the CRE occupants 
are protected from hazardous chemicals and smoke that have 
been licensed to occur. This SR verifies that the 
unfiltered air inleakage into the CRE through the 
radiological and chemical boundaries is no greater than the 
flow rates assumed in the licensing basis analyses of DBA 
consequences and control room habitability evaluations for 
hazardous chemicals. When unfiltered air inleakage is 
greater than the assumed flow rate, Condition B must be 
entered. Required Action B.3 allows time to restore the CRE 
boundary to OPERABLE status provided mitigating actions can 
ensure that the CRE remains within the licensing basis 
habitability limits for the occupants following an accident. 
Mitigating actions are discussed in Regulatory Guide 1.196, 
Section C.2.7.3, (Ref. 6) which endorses, with exceptions, 
NEI 99-03, Section 8.4 and Appendix F (Ref. 7). These 
mitigating actions may also be used as mitigating actions as 
required by Required Action B.2. Temporary analytical 
methods may also be used as compensatory measures to restore 
OPERABILITY (Ref. 9). Options for restoring the CRE 
boundary to OPERABLE status include changing the licensing 
basis OBA consequence or chemical habitability analyses, 
repairing the CRE boundary, or a combination of these 
actions. Depending upon the nature of the problem and the 
corrective action, a full scope inleakage test may not be 
necessary to establish that the CRE boundary has been 
restored to OPERABLE status. 

(continued) 
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1. UFSAR, Section 7.19. 

2. UFSAR, Section 10.13. 

3. UFSAR, Section 12.3.4. 

4. UFSAR, Section 14.9. 

MCREV System 
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5. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

6. Rsgulatory Guide 1.196, "Control Room Habitability at 
Light-Water Nuclear Power Reactors", May 2003. 

7. NEI 99-03, "Control Room Habitability Assessment", June 
2001. 

8. TSTF-448, Rev. 3, "Control Room Habitability" dated 
8/8/06 and "Corrected Pages for TSTF-488, Rev. 3, 
Control Room Habitability", dated 12/29/06. 

9. Letter from Eric J. Leeds (NRC) to James W. Davis (NE!) 
dated January 30, 2004, "NE! Draft White Paper, Use of 
Generic Letter 91-18 process and Alternative Source 
Terms in the Context of Control Room Habitability." 

10. NRC Regulatory Guide 1.78, Evaluating the Habitability 
of a Nuclear Power Plant Control Room during a 
Postulated Hazardous Chemical release, Rev. 0. 

11. NRC Regulatory Guide 1.95, Protection of Nuclear Power 
Plant Control Room Operators Against an Accidental 
Chlorine Rel ease, Rev. 0. 

12. Calculation PM-1085, "Peach Bottom Atomic Power Station 
Control Room Habitability Analysis for the Off-site 
Chemicals." 

13. Cal cul ati on PM-1175, "Control Room Habitability for 
Chemicals Stored Onsite." 
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B 3.7.5 Main Condenser Offgas 

BASES 

BACKGROUND During unit operation, steam from the low pressure turbine 
is exhausted directly into the condenser. Air and 
noncondensible gases are collected in the condenser, then 
exhausted through the steam jet air ejectors (SJAEs) to the 
Main Condenser Offgas System. The offgas from the main 
condenser nonnally includes radioactive gases. 

The Main Condenser Offgas System has been incorporated into 
the unit design to reduce the gaseous radwaste emission. 
This system uses a catalytic recombiner to recombine 
radiolytically dissociated hydrogen and oxygen. The gaseous 
mixture is cooled and water vapor removed by the offgas 
recombiner condenser; the remaining water and condensibles 
are stripped out by the cooler condenser and moisture 
separator. The remaining gaseous mixture (i.e., the offgas 
recombiner effluent) is then processed by a charcoal 
adsorber bed prior to release. 

APPLICABLE The main condenser offgas gross gaDlna activity rate is an 
SAFETY ANALYSES initial condition of the Main Condenser Offgas System 

failure event, discussed in the UFSAR, Section 9.4.5 

LCO 

PBAPS UNIT 2 

(Ref. 1). The analysis assumes a gross failure in the Main 
Condenser Offgas System that results in the rupture of the 
Main Condenser Offgas System pressure boundary. The gross 
ganna activity rate is controlled to ensure that, during the 
event, the calculated offsite doses will be well within the 
limits of 10 CFR 100 (Ref. 2) or the NRC staff approved 
licensing basis. 

The main condenser offgas limits satisfy Criterion 2 of the 
NRC Policy Statement. 

To ensure compliance with the assumptions of the Main 
Condenser Offgas System failure event (Ref. 1), the fission 
product release rate should be consistent with a noble gas 
release to the reactor coolant of 100 pCifMWt-second after 
decay of 30 minutes. The LCO is established consistent 

(continued} 
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with this requirement (3293 MWt x 100 µCi/MWt-second = 
320,000, µCi/second) and is based on the original licensed 
rated thermal power. 

The LCO is applicable when steam is being exhausted to the 
main condenser and the resulting noncondensibles are being 
processed via the Main Condenser Offgas System. This occurs 
during MODE 1, and during MODES 2 and 3 with any main steam 
line not isolated and the SJAE in operation. In MODES 4 
and 5, steam is not being exhausted to the main condenser 
and the requirements are not applicable. 

A.....l 

If the offgas radioactivity rate limit is exceeded, 72 hours 
is allowed to restore the gross gamma activity rate to 
within the limit. The 72 hour Completion Time is 
reasonable, based on engineering judgment, the time required 
to complete the Required Action, the large margins 
associated with permissible dose and exposure limits, and 
the low probability of a Main Condenser Offgas System 
rupture. 

B.1. B.2. and B,3 

If the gross gamma activity rate is not restored to within 
the limits in the associated Completion Time, all main steam 
lines or the SJAE must be isolated. This isolates the Main 
Condenser Offgas System from the source of the radioactive 
steam. The main steam lines are considered isolated if at 
least one main steam isolation valve in each main steam line 
is closed, and at least one main steam line drain va1ve in 
each drain line inboard of the main steam isolation valves 
is closed. The 12 hour Completion Time is reasonable, based 
on operating experience, to perform the actions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

An alternative to Required Actions B.1 and B.2 is to place 
the unit in a MODE in which the overall plant risk is 
minimized. To achieve this status, the unit must be placed 
in at least MODE 3 within 12 hours. Remaining in the 
Applicability of the LCO is acceptable because the plant risk 
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in MODE 3 is similar to or lower than the risk in MODE 4 
(Ref. 3) and because the time spent in MODE 3 to perform the 
necessary repairs to restore the system to OPERABLE status 
will be short. However, voluntary entry into MODE 4 may be 
made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

SR 3.7.5,1 

This SR requires an isotopic analysis of an offgas sample to 
ensure that the required limits are satisfied. The noble 
gases to be sampled are Xe-133, Xe-135, Xe-138, Kr-85m, 
Kr-87, and Kr-88. If the measured rate of radioactivity 
increases significantly (by~ 50% after correcting for 
expected increases due to changes in THERMAL POWER), an 
isotopic analysis is also performed within 4 hours after the 
increase is noted, to ensure that the increase is not 
indicative of a sustained increase in the radioactivity 
rate. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note indicating that the SR is not 
required to be performed until 31 days after any main steam 
line is not isolated and the SJAE is in operation. Only in 
this condition C9n radioactive fission gases be in the Main 
Condenser Offgas System at significant rates. 

1. UFSAR, Section 9.4.5. 

2. 10 CFR 100. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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The Main Turbine Bypass System is designed to control steam 
pressure when reactor steam generation exceeds turbine 
requirements during unit startup, sudden load reduction, and 
cooldown. It allows excess steam flow from the reactor to 
the condenser without going through the turbine. The bypass 
capacity of the system is 21.96% of the Nuclear Steam Supply 
System rated steam flow. Sudden 1oad reductions within the 
capacity of the steam bypass can be accommodated without 
safety relief valves opening or a reactor scram. The Main 
Turbine Bypass System consists of nine modulating type 
hydraulically actuated bypass valves mounted on a valve 
manifold. The manifold is connected with two steam lines to the four main steam lines upstream of the turbine stop 
valves. The bypass valves are controlled by the bypass 
control function of the Pressure Regulator and Turbine 
Generator Control System, as discussed in the UFSAR, Section 
7.11.3 (Ref. 1). The bypass valves are normally closed. 
However, if the total steam flow signal exceeds the turbine 
control valve flow signal of the Pressure Regulator and 
Turbine Generator Control System, the bypass control 
function will output a bypass flow signal to the bypass 
valves. The bypass valves will then open sequentially to 
bypass the excess flow through connecting piping and a 
pressure reducing orifice to the condenser. 

The Main Turbine Bypass System is expected to function 
during the electrical load rejection transient, the turbine 
trip transient, and the feedwater controller failure maximum demand transient, as described in the UFSAR, 
Section 14.5.1.1 (Ref. 2), Section 14.5.1.2.1 (Ref. 3), and 
Section 14.5.2.2 (Ref. 4). However, the feedwater 
controller maximum demand transient is the limiting 
licensing basis transient which defines the MCPR operating 
limit if the Main Turbine Bypass System is inoperable. 
Opening the bypass valves during the pressurization events 
mitigates the increase in reactor vessel pressure, which 
affects the MCPR during the event. 

The Main Turbine Bypass System satisfies Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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LCO The Main Turbine Bypass System is required to be OPERABLE to 
limit peak pressure in the main steam lines and maintain 
reactor pressure within acceptable limits during events that cause rapid pressurization, so that the Safety Limit MCPR is not exceeded. With the Main Turbine Bypass System 
inoperable, modifications to the APLHGR operating limits 
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)"), the MCPR operating limits (LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)"), and the LHGR operating limits 
(LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be 
applied to allow this LCO to be met. The operating limits 
for the inoperable Main Turbine Bypass System are specified 
in the COLR. An OPERABLE Main Turbine Bypass System 
requires the minimum number of bypass valves, specified in the COLR, to open in response to increasing main steam line 
pressure. This response is within the assumptions of the 
applicable analyses (Refs. 2, 3, and 4). 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

The Main Turbine Bypass System is required to be OPERABLE at 
~ 22.6% RTP to ensure that the fuel cladding integrity Safety Limit and the cladding 1% plastic strain limit are not 
violated during the applicable safety analyses transients. 
As discussed in the Bases for LCO 3.2.3, "LINEAR HEAT 
GENERATION RATE (LHGR)," and LCO 3. 2. 2, sufficient margin to 
these limits exists at< 22.6% RTP. Therefore, these 
requirements are only necessary when operating at or above 
this power level. 

Ll 

If the Main Turbine Bypass System is inoperable (one or more 
required bypass valves as specified in the COLR inoperable), 
or the required thermal operating limits for an inoperable 
Main Turbine Bypass System, as specified in the COLR, are 
not applied, the assumptions of the design basis transient 
analyses may not be met. Under such circumstances, prompt 
action should be taken to restore the Main Turbine Bypass 
System to OPERABLE status or adjust the thermal operating 
limits accordingly. The 2 hour Completion Time is 
reasonable, based on the time to complete the Required 
Action and the low probability of an event occurring during 
this period requiring the Main Turbine Bypass System. 

(continued) 
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If the Main Turbine Bypass System cannot be restored to 
OPERABLE status or the required thermal operating limits for 
an inoperable Main Turbine Bypass System are not applied, 
THERMAL POWER must be reduced to< 22.6% RTP. As discussed 
in the Applicability section, operation at< 22.6% RTP 
results in sufficient margin to the required limits, and the 
Main Turbine Bypass System is not required to protect fuel 
integrity during the applicable safety analyses transients. 
The 4 hour Completion Time is reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner without challenging 
unit systems. 

SR 3.7.6.1 

Cycling each main turbine bypass valve through one complete 
cycle of full travel demonstrates that the valves are 
mechanically OPERABLE and will function when required. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.7,6.2 

The Main Turbine Bypass System is required to actuate 
automatically to perform its design function. This SR 
demonstrates that, with the required system initiation 
signals, the valves will actuate to their required position. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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SR 3,7.6,3 
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This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME 
is in compliance with the assumptions of the appropriate 
safety analyS,es. The response time limits are specified in 
COLR. The Surveillance Frequency is .controlled under the 
Su·rveillance Frequency Cc;mtrol Program~ 

1. UFSAR, Section 7.11.3. 

2. UFSAR, Section 14.5.1.1. 

3. UFSAR, Section 14.5.1.2.1. 

4. UFSAR, Section 14.S.2.2. 

5. Deleted 

6. NEDC~33873P, "Saf.ety Analysjs Report for Peach Bottom I 
Atomic Power Station, Units 2 and 3, Thermal Power . 
Optimization," Revision 0. 
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B 3.7.7 Spent Fuel Storage Pool Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LCO 

PBAPS UNIT 2 

The minimum water level in the spent fue1 storage pool meets 
the assumptions of iodine decontamination factors following 
a fuel handling accident. 

A general description of the spent fuel storage pool design 
is found in the UFSAR, Section 10.3 (Ref. 1). The 
assumptions of the fuel handling accident are found in the 
UFSAR, Section 14. 6 ..4 (Ref. 2). 

The water level above the irradiated fuel assemblies is an 
implicit assumption of the fuel handling accident. A fuel 
handling accident is evaluated to ensure that the 
radiological consequences are well below the guidelines set 
forth in 10 CFR 50.67 (Ref. 3) as modified by Regulatory 
Guide 1.183, Table 6. A fuel handling accident could 
release a fraction of the fission product inventory by 
breaching the fuel rod cladding as discussed in Reference 2. 

The fuel handling accident is evaluated for the dropping of 
an irradiated fuel assembly onto the reactor core. The 
consequences of a fuel handling accident over the spent fuel 
storage pool are less severe than those of the fuel handling 
accident over the reactor core. The water level in the 
spent fuel storage pool provides for absorption of water 
soluble fission product gases before being released to the 
secondary containment atmosphere. Noble gases are not 
retained in the water and particulates are retained in the 
water (RG 1.183, Appendix B, Item 3). 

The spent fuel storage pool water level satisfies Criteria 2 
and 3 of the NRC Policy Statement. 

The specified water level (232 ft 3 inches plant elevation, 
which is equivalent to 22 ft over the top of irradiated fuel 
assemblies seated in the spent fuel storage pool racks) 
preserves the assumptions of the fuel handling accident 
analysis (Ref. 2). As such, it is the minimum required for 
fuel movement within the spent fuel storage pool. 

(continued) 
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This LCO applies during movement Of fuel assemblies in the 
spent fuel storage pool since the potential for a release of 
fission products exists. 

Ll 

Required Action A,l is modified by a Note indicating that 
LCO 3.0.3 ~oes not apply. If moving fuel assemblies while 
in MODE l, 2, or 3, the fuel movement is independent of 
reactor operations. Therefore, inability to suspend 
movement of fuel assemblies is not a sufficient reason to 
require a reactor shutdown. 

When the initial conditions for an accident cannot be met, 
action must be taken to preclude the accident from 
occurring. If the spent fuel storage pool level is less 
than required, the movement of fuel assemblies in the spent 
fuel storage pool is suspended immediately. Suspension of 
this activity shall not preclude completion of movement of a 
fuel assembly to a safe position. This effectively 
pr€cludes a spent fuel handling accident from occurring. 

SR 3.7.7.1 

This SR verifies that sufficient water is available in the 
event of a fuel handling accident. The water level in the 
spent fuel storage pool must be ch€cked periodically. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.3. 

2. UFSAR, Section 14.6.4. 

3. 10 CFR 50.67. 
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B 3.8.1 AC Sources-Operating 

BASES 

BACKGROUND 

PBAPS UN IT 2 

The unit AC sources for the Class lE AC Electrical Power 
Distribution System consist of the offsite power sources, 
and the onsite standby power sources (diesel 
generators (DGs)). As required by UFSAR Sections 1.5 and 
8.4.2 (Ref. 1), the design of the AC electrical power system 
provides independence and redundancy to ensure an available 
source of power to the Engineered Safety Feature (ESF) 
systems. 

The Class lE AC distribution system is divided into 
redundant load groups, so loss of any one group does not 
prevent the minimum safety functions from being performed. 
Each load group has connections to two qualified circuits 
that connect the unit to multiple offs1te power supplies and 
a single DG. 

The two qualified circuits between the offsite transmission 
network and the onsite Class lE AC Electrical Power 
Distribution System are supported by multiple, independent 
offsite power sources. One of these qualified circuits can 
be connected to either of two offsite sources: the 
preferred offsite source is the 230 kV Nottingham-Cooper 
line which supplies the plant through the 230/13.8 kV 
startup and emergency auxiliary transformer no. 2; the 
alternate offsite source is the auto-transformer 
(500/230 kV) at North Substation which feeds a 230/13.8 kV 
regulating transformer (startup and emergency auxiliary 
transformer no. 3), the 3SU regulating transformer 
switchgear, and the 2SUA switchgear. The aligned source is 
further stepped down via the 2SU startup transformer 
switchgear through the 13.2/4.16 kV emergency auxiliary 
transformer no. 2. The other qualified circuit can be 
connected to either of two offsite sources: the preferred 
offsite source is the 230 kV Peach Bottom-Newlinville line 
which supplies a 230/13.8 kV transformer (startup 
transformer no. 343); the alternate offsite source is the 
auto-transformer (500/230 kV) at North Substation which 
feeds a 230/13.8 kV regulating transformer (startup and 
emergency auxiliary transformer no. 3) and the 3SU 
regulating transformer switchgear. The aligned source is 
further stepped down via the 343SU transformer switchgear 
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through the 13.2/4.16 kV emergency auxiliary transformer 
no. 3. In addition, the alternate source can only be used 
to meet the requirements of one offsite circuit. A detailed 
description of the offsite power network and circuits to the 
onsite Class lE ESF buses is found in the UFSAR, 
Sections 8.3 and 8.4 (Ref. 2). 

A qualified offsite circuit consists of all breakers, 
transformers, switches, interrupting devices, cabling, and 
controls required to transmit power from the offsite 
transmission network to the onsite Class lE emergency bus or 
buses. The determination of the operability of a qualified 
source of offsite power is dependent upon grid and plant 
factors that, when taken together, describe the design basis 
calculation requirements for voltage regulation. The 
combination of these factors ensures that the offsite 
source(s), which provide power to the plant emergency buses, 
will be fully capable of supporting the equipment required to 
achieve and maintain safe shutdown during postulated accidents 
and transients. 

The plant factors consist of the status of the Startup 
Transformers' (2SU, 343SU, 3SU) load tap changers (LTC's), the 
status of the Safeguard Transformers (2EA and 3EA) and the 
alignment of the emergency buses on the Safeguard Buses (OOA019 
and OOA020). For an offsite source to be considered operable, 
its respective LTC's must be in service and in automatic. 

The grid factors consist of actual grid VQltage levels (real 
time) and the post trip contingency voltage drop percentage 
value. 

The minimum offsite source voltage levels are established by 
the voltage regulation calculation. The transmission system 
operator (TSO) will notify Peach Bottom when an agreed upon 
limit is approached. 

The post trip contingency percentage voltage drop is a 
calculated value determined by the TSO that would occur as a 
result of the tripping of one Peach Bottom generator. The TSO 
will notify Peach Bottom when an agreed upon limit is exceeded. 
The voltage regulation calculation establishes the acceptable 
percentage voltage drop based upon plant configuration. 
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Due to the 3SU source being derived from the tertiary of the 
#l Auto Transformer, its operability is influenced by both the 
500 kV and 230 kV systems. The 2SU and 343SU sources 
operability is influenced only by the 230 kV system. 

Peach Bottom unit post trip contingency voltage drop percentage 
calculations are performed by the PJM Energy Management System 
(EMS). The PJM EMS consists of a primary and backup system. 
Peach Bottom will be notified if the real time contingency 
analysis capability of PJM is lost. Upon receipt of this 
notification, Peach Bottom is to request PJM to provide an 
assessment of the current condition of the grid based on the 
tools that PJM has available. The determination of the 
operability of the offsite sources would consider the 
assessment provided by PJM and whether the current condition of 
the grid is bounded by the grid studies previously performed 
for Peach Bottom. 

Var1ations to any of these factors is permissible, usually at 
the sacrifice of another factor, based on plant conditions. 
Specifics regarding these variations are controlled by plant 
procedures or by condition specific design calculations. 

A description of the Unit 3 offsite power sources is 
provided in the Bases for Unit 3 LCO 3.8.1, "AC Sources
Operating." The description is identical with the exception 
that the two offsite circuits provide power to the Unit 3 
4 kV emergency buses (i.e., each Unit 2 offsite circuit is 
common to its respective Unit 3 offsite circuit except for 
the 4 kV emergency bus feeder breakers). 
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The onsite standby power source for the four 4 kV emergency 
buses 1n each unit consists of four DGs. The four DGs 
provide onsite standby power for both Unit 2 and Unit 3. 
Each DG provides standby power to two 4 kV emergency buses
one associated with Unit 2 and one associated with Unit 3. 
A DG starts automatically on a loss of coolant accident 
(LOCA) signal (i.e., low reactor water level signal or high 
drywell pressure signal) from either Unit 2 or Unit 3 or on 
an emergency bus degraded voltage or undervoltage signal. 
After the DG has started, it automatically ties to its 
respective bus after offsite power is tripped as a 
consequence of emergency bus undervoltage or degraded 
voltage, independent of or coincident with a LOCA signal. 
The DGs also start and operate in the standby mode without 
tying to the emergency bus on a LOCA signal alone. 
Following the trip of offsite power, all loads are stripped 
from the emergency bus. When the DG is tied to the 
emergency bus, loads are then sequentially connected to its 
respective emergency bus by individual timers associated 
with each auto-connected load following a permissive from a 
voltage relay monitoring each emergency bus. 

In the event of a loss of both offsite power sources, the 
ESF electrical loads are a~tomatically connected to the DGs 
in sufficient time to provide for safe reactor shutdown of 
both units and to mitigate the consequences of a Design 
Basis Accident (OBA) such as a LOCA. Within 59 seconds 
after the initiating s~gnal is received, all automatically 
connected loads needed to recover the unit or maintain it in 
a safe condition are returned to service. The failure of 
any one DG does not impair safe shutdown because each DG 
serves an independent, redundant 4 kV emergency bus for each 
unit. The remaining DGs and emergency buses have sufficient 
capability to mitigate the consequences of a OBA, support 
the shutdown of the other unit, and maintain both units in a 
safe condition. 

Ratings for the DGs satisfy the requirements of Regulatory 
Guide 1.9 (Ref. 12). Each of the four DGs have the following 
ratings: 

a. 2600 kW-continuous, 

b. 3000 kW-2000 hours, 

c. 3100 kW-200 hours, 

d. 3250 kW-30 minutes. 

(continued) 
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APPLICABLE The initial conditions of OBA and transient analyses in the 
SAFETY ANALYSES UFSAR, Chapter 14 (Ref. 4), assume ESF systems are OPERABLE. 

The AC electrical power sources are designed to provide 
sufficient capacity, capability, redundancy, and reliability 
to ensure the availability of necessary power to ESF systems 
so that the fuel, Reactor Coolant System (RCS), and 
containment design limits are not exceeded. These limits 
are discussed in more detail in the Bases for 

LCO 

PBAPS UNIT 2 

Section 3.2, Power Distribution Limits; Section 3.5, 
Emergency Core Cooling Systems (ECCS) and Reactor Core 
Isolation Cooling (RCIC) System; and Section 3.6, 
Containment Systems. 

The OPERABILITY of the AC electrical power sources is 
consistent with the initial assumptions of the accident 
analyses and is based upon meeting the design basis of the 
unit. This includes maintaining the onsite or offsite AC 
sources OPERABLE during accident conditions in the event of: 

a. An asstmed loss of all offsite power or all onsite AC 
power; and 

b. A worst case single failure. 

AC sources satisfy Criterion 3 of the NRC Policy Statement. 

Two qualified circuits between the offsite transmission 
network and the onsite Class IE Distribution System and four 
separate and independent OGs ensure availability of the 
required power to shut down the reactor and maintain it in a 
safe shutdown condition after an abnormal operational 
transient or a postulated DBA. In addition, since some 
equipment required by Unit 2 is powered from Unit 3 sources 
{i.e., Standby Gas Treatment (SGT) System, emergency heat 
sink components, and Unit 3 125 voe battery chargers), 
qualified circuit(s) between the offsite transmission 
network and the Unit 3 onsite Class IE AC electrical power 
distribution subsystem{s) needed to support this equipment 
must also be OPERABLE. 

An OPERABLE qualified Unit 2 offsite circuit consists of the 
incoming breaker and disconnect to the startup and emergency 
auxiliary transformer, the respective circuit path to the 
emergency auxiliary transformer, and the circuit path to at 
least three Unit 2 4 kV emergency buses including feeder 

fcontinued} 
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breakers to the three Unit 2 4 kV emergency buses. If at 
least one of the two circuits does not provide power or is 
not capable of providing power to all four Unit 2 4 kV 
emergency buses, then the Unit 2 4 kV emergency buses that 
each circuit powers or is capable of powering cannot all be 
the same (i.e., two feeder breakers on one Unit 2 4 kV 
emergency bus cannot be inoperable). If two feeder breakers 
are inoperable on the same 4kV bus, then Condition A (and 
Condition E if an inoperable DG exists) must be entered for 
one offsite circuit being inoperable even if both off5ite 
circuits otherwise provide power or are capable of providing 
power to the other three 4kV buses. An OPERABLE qualified 
Unit 3 offsite circuit's requirements are the same as the 
Unit 2 circuit's requirements, except that the circuit path, 
including the feeder breakers, is to the Unit 3 4 kV 
emergency buses required to be OPERABLE by LCO 3.8.7, 
"Distribution Systems -Operating." Each offsi te circuit 
must be capable of maintaining rated frequency and voltage, 
and accepting required loads during an accident, while 
connected to the emer~ency buses. 

Each DG has two ventilation supply fans; a main supply fan 
and a supplemental supply fan. The supplemental supply fan 
provides additional air cooling to the generator area. 
Whenever outside air temperature is greater than or equal to 
80° F, each DG's main supply fan and supplemental supply fan 
are required to be OPERABLE for the associated DG to be 
OPERABLE. Whenever, outside air temperature is less than 
80° F, the supplemental supply fan is not required to be 
OPERABLE for the associated DG to be OPERABLE, however, the 
main supply fan is required to be OPERABLE for the 
associated DG to be OPERABLE. 

Each DG must be capable of starting, accelerating to rated 
speed and voltage, and connecting to its respective Unit 2 
4 kV emergency bus on detection of bus undervoltage. This 
sequence must be accomplished within lQ seconds. Each DG 
must also be capable of accepting required loads within the 
assumed loading sequence intervals, and must continue to 
operate until offsite power can be restored to the emergency 
buses. These capabilities are required to be met from a 
variety of initial Conditions, such as DG in standby with 
the engine hot and DG in standby with the engine at ambient 
condition. Additional DG capabilities must be demonstrated 
to meet required Surveillances, e.g., capability of the DG 
to revert to standby status on an ECCS signal while 
operating in parallel test mode. Proper sequencing of 
loads, including tripping of all loads, is a required 
function for DG OPERABILITY. 

(continued) 
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In addition, since some equipment required by Unit 2 is 
powered from Unit 3 sources, the DG(s) capable of supplying 
the Unit 3 onsite Class lE AC electrical power distribution 
subsystem(s) needed to support this equipment must be 
OPERABLE. The OPERABILITY requirements for these DGs are 
the same as described above, except that each required DG 
must be capable of connecting to its respective Unit 3 4 kV 
emergency bus. (In addition, the Unit 3 ECCS initiation 
logic SRs are not applicable, as described in SR 3.8.1.21 
Bases.) 

The AC sources must be separate and independent (to the 
extent possible) of other AC sources. For the DGs, the 
separation and independence dre complete. For the offsite 
AC sources, the separation and independence are to the 
extent practical. A circuit may be connected to more than 
one 4 kV emergency bus division, with automatic transfer 
capability to the other circuit OPERABLE, and not violate 
separation criteria. A circuit that is not connected to at 
least three 4 kV emergency buses is required to have 
OPERABLE automatic transfer interlock mechanisms such that 
it can provide power to at least three 4 kV emergency buses 
to support OPERABILITY of that circuit. 

The AC sources are required to be OPERABLE in MODES 1, 2, 
and 3 to ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided and containment 
OPERABILITY and other vital functions are maintained 
in the event of a postulated OBA. 

The AC power requirements for MODES 4 and 5 are covered in 
LCO 3.8.2, "AC Sources-Shutdown." 

A Note prohibits the application of LCO 3.0.4.b to an 
inoperable DG. There is an increased risk associated with 
entering a MODE or other specified condition in the 
Applicability with an inoperable DG and the provisions of 
3.0.4.b, which allow entry into a MODE or other specified 
condition in the Applicability with the LCO not met after 
performance of a risk assessment addressing inoperable 
systems and components, should not be applied in this 
circumstance. 

Ll 

LCO 

To ensure a highly reliable power source remains with one 
offsite circuit inoperable, it is necessary to verify the 
availability of the remaining offsite circuits on a more 
frequent basis. Since the Required Action only specifies 
"perform," a failure of SR 3.8.1.1 acceptance criteria does 

c tinued 
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not result in a Required Action not met. However, if a 
second circuit fails SR 3.8.1.1, the second offsite circuit 
is inoperable, and Condition 0, for two offsite circuits 
inoperable, is entered. 

Required Action A.2, which only applies if one 4 kV 
emergency bus cannot be powered from any offsite source, is 
intended to provide assurance that an event with a 
coincident single failure of the associated 06 does not 
result in a complete loss of safety function of critical 
systems. These features (e.g., system, subsystem, division, 
component, or device) are designed to be powered from 
redundant safety related 4 kV emergency buses. Redundant 
required features failures consist of inoperable features 
associated with an emergency bus redundant to the emergency 
bus that has no offsite power. 

The Completion Time for Required Action A.2 is intended to 
allow time for the operator to evaluate and repair any 
discovered inoperabilities. Thfs Completion Time also 
allows an exception to the normal "time zero" for beginning 
the allowed outage time 0 clock." In this Required Action 
the Completion Time only begins on discovery that both: 

a. A 4 kV emergency bus has no offsite power supplying 
its loads; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
offsite circuit inoperable) a required feature subsequently 
bec01D0s inoperable, this Colllpletion Time would begin to be 
tracked. 

Discovering no offsite power to one 4 kV emergency bus of 
the onsite Class IE Power Distribution System coincident 
with one or more inoperable required support or supported 
features, or both, that are associated with any other 
emergency bus that has offsite power, results in starting 
the Completion Times for the Required Action. Twenty-four 
hours is acceptable because it minimizes risk while allowing 
time for restoration before the unit is subjected to 
transients associated with shutdown. 

{continued) 
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The remain1ng OPERABLE offs1te circuits and DGs are adequate 
to supply electrical power to the onsite Class lE 
Distribution System. Thus, on a component basis, single 
failure protection may have been lost for the required 
feature's function; however, funct1on is not lost. The 
24 hour Completion Time takes 1nto account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 24 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the 
low probability of a DBA occurring during this period. 

Ll 

The 4 kV emergency bus design and loading is sufficient to 
allow operation to continue in Condition A for a period not 
to exceed 7 days. Alternatively, a Co~pletion Time can be 
determined in accordance with the Risk Informed Completion 
Time Program. With one offsite circuit inoperable, the 
reliability of the offsite system is degraded, and the 
potential for a loss of offsite power is increased, with 
attendant potential for a challenge to the plant safety 
systems. In this condition, however, the remaining OPERABLE 
offsite circuits and the four DGs are adequate to supply 
electrical power to the onsite Class lE Distribution System. 

The Completion Time takes into account the redundancy, 
capacity, and capability of the remaining AC sources, 
reasonable time for repairs, and the low probability of a 
DBA occurring during this period. 

(continued) 
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The 33 kV Conowingo Tie-Line, using a separate 33/13.8 kV 
transformer, can be used to supply the circuit normally 
supplied by startup and emergency auxiliary transformer no. 
2. While not a qualified circuit, this alternate source is 
a direct tie to the Conowingo Hydro Station that provides a 
highly reliable source of power because: the line and 
transformers at both ends of the line are dedicated to the 
support of PBAPS; the tie line is not subject to damage from 
adverse weather conditions; and, the tie line can be 
isolated from other parts of the grid when necessary to 
ensure its availability and stability to support PBAPS. The 
availability of this highly reliable source of offsite power 
permits an extension of the allowable out of service time 
for a DG to 14 days from the discovery of failure to meet 
LCO 3.8.1.a orb (per Required Action B.5). Therefore, when 
a DG is inoperable, it is necessary to verify the 
availability of the Conowingo Tie-Line immediately and once 
per 12 hours thereafter. The Completion Time of 
"Immediately" reflects the fact that in order to ensure that 
the full 14 day Completion Time of Required Action B.5 is 
available for completing preplanned maintenance of a OG, 
prudent plant practice at PBAPS dictates that the 
availability of the Conowingo Tie-Line be verified prior to 
making a DG inoperable for preplanned maintenance. The 
Conowingo Tie-Line is available and satisfies the 
requirements of Required Action B.l if: 1) the Conowingo 
line is supplying power to the 13.BkV SBO Switchgear OOA3O6; 
2) all equipment required, per SE-11, to connect power from 
the Conowingo Tie-Line to the emergency 4kV buses and to 
isolate all non-SBO loads from the Conowingo Tie-Line is 
available and accessible; and 3) communications with the 
Conowingo control room indicate that required equipment at 
Conowingo is available. If Required Action B.1 is not met 
or the 
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status of the Conowingo Tie-Line changes after Required 
Action B.l is initially met, Condition C must be illillediately 
entered • 

.8..:1 

To ensure a highly reliable power source remains with one DG 
inoperable, it is necessary to verify the availability of 
the required offsite circuits on a more frequent basis. 
Since the Required Action only specifies •perfonn,• a 
failure of SR 3.8.1.1 acceptance criteria does not result in 
a Required Action being not met. However, if a circuit 
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite 
circuit inoperability, additional Conditions must then be 
entered. 

Ll 

Required Action 8.3 is intended to provide assurance that a 
loss of offsite power, during the period that a 06 is 
inoperable, does not result in a complete loss of safety 
function of critical systems. These features are designed 
to be powered from redundant safety related 4 kV emergency 
buses. Redundant required features failures consist of 
inoperable features associated with an emergency bus 
redundant to the emergency bus that has an inoperable D6. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabili.ties. This 
Completion Time also allows for an exception to the normal 
"time zero 0 for beginning the allowed outage time 8 Clock.• 
In this Required Action the Completi-0n Time only begins on 
discovery that both: 

a. An inoperable DG exists; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
0G inoperable), a required feature subsequently becomes 
inoperable, this Completion Time begins to be tracked. 

Discovering one DG inoperable coincident with one or more 
inoperable required support or supported features, or both, 
that are associated with the OPERABLE 06s results in 

<continued) 
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starting the Completion Time for the Required Action. Four 
hours from the discovery of these events existing 
concurrently is acceptable because it minimizes r1sk while 
allowing tlme for restoration before subjecting the unit to 
transiehts associated with shutdown. 

The remaining OPERABLE DGs and offsite circuits are adequate 
to supply electrical power to the ons1te Class lE 
Distribution System. Thus, on a component basis, single 
failure protection for the required feature's function may 
have been lost; however, function has not been lost. The 
4 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, reasonable time for repairs, and low 
probability of a OBA occurring during this period. 

B.4.1 and B.4.2 

Required Action B.4.1 provides an allowance to avoid 
unnecessary testing of OPERABLE DGs. If it can be 
determined that the cause of the inoperable DG does not 
exist on the OPERABLE DGs, SR 3.8.1.2 does not have to be 
performed. If the cause of inoperability exists on other 
DG(s), they are declared inoperable upon discovery, and 
Condition For Hof LCO 3.8.1 is entered, as applicable. 
Once the failure is repaired, and the common cause failure 
no longer exists, Required Action B.4.1 is satisfied. If 
the cause of the initial inoperable DG cannot be confirmed 
not to exist on the remaining DGs, performance of SR 3.8.1.2 
suffices to provide assurance of continued OPERABILITY of 
those DGs. 

1n the event the inoperable DG is restored to OPERABLE 
status prior to completing either B.4.1 or B.4.2, the PBAPS 
Corrective Action Program will continue to evaluate the 
common cause possibility. This continued evaluation, 
however, is no longer required under the 24 hour constraint 
imposed while in Condition B. 

According to Generic Letter 84-15 (Ref. 5), 24 hours is a 
reasonable time to confirm that the OPERABLE DGs are not 
affected by the same problem as the inoperable DG. 
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The availab111ty of the Conow1ngo T1e-L1ne provides an 
additional source which permits operation to continue in 
Condition B for a period that should not exceed 14 days from 
discovery of the failure to meet LCO 3.8.1.a orb. In 
Condition B, the remaining OPERABLE DGs and the normal 
offsite circuits are adequate to supply electrical power to 
the onsite Class lE Distribution System. The Completion 
Time of Required Action B.5 takes into account the enhanced 
reliability and availability of offsite sources due to the 
Conowingo Tie-Line, the redundancy, capacity, and capab111ty 
of the other remaining AC sources, reasonable time for 
repairs of the affected DG, and low probability of a DBA 
occurring during th~s period. 

The Completion Time for Required Action B.5 also establishes 
a limit on the maximum time allowed for any combination of 
required AC power sources to be inoperable during any single 
contiguous occurrence of failing to meet LCD 3.8.1.a orb. 
If Condition Bis entered while, for instance, an offsite 
circuit is inoperable and that circuit is subsequently 
restored OPERABLE, the LCO may already have been not met for 
up to 7 days. This situation could lead to a total of 14 
days, since initial failure of LCD 3.8.1.a orb, to restore 
the DG. At this time, an offs1te circuit could again become 
inoperable, the DG restored OPERABLE, and an additional 
7 days (for a total of 21 days) allowed prior to complete 
restoration of the LCD. The 14 day Completion Time provides 
a limit on the time allowed in a specified condition after 
discovery of failure to meet LCO 3.8.1.a orb. This limit 
is considered reasonable for situations in which 
Conditions A and Bare entered concurrently. The 14 day 
Completion Time would also limit the maximum time a DG is 
inoperable if the status of the Conowingo Tie-Line changes 
from being available to being not available (this is 
discussed in Required Action C.1 Bases discussion). 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

As in Required Action B.3, the Completion Time allows for an 
exception to the normal "time zeroff for beginning the 
allowed outage time "clock." This exception results in 
establishing the ntime zero" at the time that the LCO was 
initially not met, instead of the time that Condition B was 
entered. 

<continued> 
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The extended Completion Time for restoration of an 
inoperable DG afforded by the availability of the Conowingo 
Tie-Line is intended to allow completion of a diesel 
generator overhaul; however, subject to the diesel generator 
reliability program, INPO performance criteria, and good 
operating practices, using the extended Completion Time is 
permitted for other reasons. Activities or conditions that 
increase the probability of a loss of offsite power (t.e., 
sw1tchyard maintenance or severe weather) should be 
considered when scheduling a diesel generator outage. In 
addition, the effect of other inoperable plant equipment 
should be considered when scheduling a diesel generator 
outage. 

Ll 

If the availability of the Conow1ngo Tie-Line is not 
verified within the Completion Time of Required Action 8.1, 
or if the status of the Conowingo Tie-Line changes after 
Required Action B,l is initially met, the DG must be 
restored to OPERABLE status within 7 days or in accordance 
with the Risk Informed Completion Time Program. The 7 day 
Completion Time begins upon entry into Condit1on C (i.e., 
upon discovery of failure to meet Required Action 8.1). 
However, the total time to restore an inoperable DG cannot 
exceed 14 days (per the Completion Time of Required Action 
B.5). Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

The 4 kV emergency bus design and loading 1s sufficient to 
allow operation to continue in Condition B for a period that 
should not exceed 7 days, if the Conowingo Tie-Line is not 
available (refer to Required Action B.1 Bases discussion). 
In Condition C, the remaining OPERABLE DGs and offsite 
circuits are adequate to supply electrical power to the 
onsite Class lE Distribution System. The 7 day Completion 
Time takes into account the redundancy, capacity, and 
capability of the remaining AC sources, reasonable time for 
repairs, and low probability of a OBA occurring during this 
period. Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time 
Program. 

<cont1nuect> 
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Required Action D.l addresses actions to be taken in the 
event of inoperability of redundant required features 
concurrent with inoperability of two or more offsite 
circuits. Required Action D.l reduces the vulnerability to 
a loss of function. The Completion Time for taking these 
actions is reduced to 12 hours from that allowed with one 
4 kV emergency bus without offsite power (Required 
Action A.2). The rationale for the reduction to 12 hours is 
that Regulatory Guide 1.93 (Ref. 6) allows a Completion Time 
of 24 hours for two offsite circuits inoperable, based upon 
the assumption that two complete safety divisions are 
OPERABLE. (While this Action allows more than two circuits 
to be inoperable, Regulatory Guide 1.93 asswued two circuits 
were all that were required by the LCO, and a loss of those 
two circuits resulted in a loss of all offsite power to the 
Class IE AC Electrical Power Distribution System. Thus, 
with the Peach Bottom Atomic Power Station design, a loss of 
more than two offsite circuits results in the same 
conditions assUlled in Regulatory Guide 1.93.} When a 
concurrent redundant required feature failure exists, this 
assumption is not the case, and a shorter Completion Time of 
12 hours is appropriate. These features are designed with 
redundant safety related 4 kV emergency buses. Redundant 
required features failures consist of any of these features 
that are inoperable because any inoperability is on an 
emergency bus redundant to an emergency bus with inoperable 
offsite circuits. 

The Completion Time for Required Action 0.1 is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. This Completion Time also 
allows for an exception to the normal •time zero• for 
beginning the allowed outage time •clock." In this Required 
Action, the Completion Time only begins on discovery that 
both: 

a. Two or more offsite circuits are inoperable; and 

b. A required feature is inoperable. 

{continued} 
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If, at any time during the existence of this Condition (two 
or more offsite circuits inoperable i.e., any cOlllbination of 
Unit 2 and Unit 3 offsite circuits inoperable), a required 
feature subsequently becomes inoperable, this Completion 
Time begins to be tracked. 

According to Regu_l atory Guide I. 93 (Ref. 6), operation may 
continue in Condition D for a period that should not exceed 
24 hours. This level of degradation means that the offsite 
electrical power system may not have the capability to 
effect a safe shutdown and to mitigate the effects of an 
accident; however, the onsite AC sources have not been 
degraded. This level of degradation generally corresponds 
to a total loss of the iumediately accessible offs1te power 
sources. 

Because of the normally high availability of the offsite 
sources, this level of degradation may appear to be more 
severe than other combinations of two AC sources inoperable 
that involve one or more DGs inoperable. However, two 
factors tend to decrease the severity of this degradation 
level: 

a. The configuration of the redundant AC electrical power 
system that remains available is not susceptible to a 
single bus or switching failure; and 

b. The time required to detect and restore an unavailable 
offsite power source is generally much less than that 
required to detect and restore an unavailable onsite 
AC source. 

With two or more of the offsite circuits inoperable, 
sufficient onsite AC sources are available to maintain the 
unit in a safe shutdown condition in the event of a OBA or 
transient. In fact, a simultaneous loss of offsite AC 
sources, a LOCA, and a worst case single failure were 
postulated as a part of the design basis in the safety 
analysis. Thus, the 24 hour Completion Time provides a 
period of time to effect restoration of all but one of the 
offsite circuits conmensurate with the importance of 
maintaining an AC electrical power system capable of meeting 
its design criteria. 

(continued} 
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According to Regulatory Guide 1.93 (Ref. 6), with the 
available offsite AC sources two less than required by the 
LCO, operation may continue for 24 hours. If all offsite 
sources are restored within 24 hours, unrestricted operation 
may continue. If all but one offsite source is restored 
within 24 hours, power operation continues 1n accordance 
with Condition A. Alternatively, a Completion Time can be 
determined 1n accordance with the Risk Informed Completion 
Time Program. 

E,1 and E.2 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if all AC sources to it 
were inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition E are raod1f1ed by a Note 
to indicate that when Condition Eis entered with no AC 
source to any 4 kV emergency bus, ACTIONS for LCO 3.8.7, 
"Distribution Systems-Operating," must be immediately 
entered. This allows Condition E to provide requirements 
for the loss of the offsite circuit and one DG without 
regard to whether a 4 kV emergency bus is de-energized. 
LCD 3.8.7 provides the appropriate restrictions for a 
de-energized 4 kV emergency bus. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition E for a period that should not exceed 
12 hours. In Condition E, individual redundancy is lost in 
both the offsite electrical power system and the onsite AC 
electrical power system. Since power system redundancy is 
provided by two diverse sources of power, however, the 
reliability of the power systems in this Condition may 
appear higher than that in Condition D (1oss of two or more 
offsite circuits). This difference in reliability is offset 
by the susceptibility of this power system configuration to a 
single bus or switching failure. The 12 hour Completion 
Time takes into account the capacity and capability of the 
remaining AC sources, reasonable time for repairs, and the 
low probability of a DBA occurring during this period. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

<continued} 
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AC Sources-Operating 
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With two or more DGs inoperable, with an ~ssumed loss of 
offsite electrical power, insufficient standby AC sources 
are available to power the minimum required ESF functions. 
Since the offsite electrical power system is the only source 
of AC power for the majority of ESF equipment at this level 
of degradation, the risk associated with continued operation 
for a very short time could be less than that associated 
with an immediate controlled shutdown. (The immediate 
shutdow~ could cause grid instability, which could result in 
a total loss of AC power.) Since any inadvertent unit 
generator trip could also result in a total loss of offsite 
AC power, however, the time allowed for continued operation 
is severely restricted. The intent here is to avoid the 
risk associated with an immediate controlled shutdown and to 
minimize the risk associated with this level of degradation. 

According to Regulatory Guide 1.93 (Ref. 6), with two or 
more DGs inoperable, operation may continue for a period 
that should not exceed 2 hours. (Regulatory Guide 1.93 
assumed the unit has two DGs. Thus, a loss of both DGs 
results in a total loss of onsite power. Therefore, a loss 
of more than two DGs, in the Peach Bottom Atomic Power 
Station design, results in degradation no worse than that 
assumed in Regulatory Guide 1.93.) 

.G.....l 

If the inoperable AC electrical power source(s) cannot be 
restored to OPERABLE status within the associated Completion 
Time (Required Action and associated Completion Time of 
Condition A, C, D, E, or F not met; or Required Action B.2, 
B.3, B.4.1, B.4.2, or B.5 and associated Completion Time not 
met), the unit must be brought to a MODE in which the overall 
plant risk is minimized. To achieve this status, the unit 
must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 11) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 
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AC Sources -Operating 
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Condition H corresponds to a level of degradation in which 

redundancy in the AC electrical power supplies has been 
lost. At this severely degraded level, any further losses 

in the AC electrical power system may cause a loss of 
function. Therefore, no additional time is justified for 
continued operation. The unit is required by LCO 3.0.3 to 
commence a controlled shutdown. 

The AC sources are designed to permit inspection qnd 
testing of all important areas and features, especially 
those that have a standby function, in accordance with 
UFSAR, Section 1.5.1 (Ref. 7). Periodic component tests are 

supplemented by extensive functional tests during refueling 

outqges (under simulated accident conditions). The SRs for 
demonstcating the OPERABILITY of the DGs are consistent witb 
the recommendations of Regulatory Guide 1.9 (Ref. 3~, 
Regulatory Guide 1.108 (Ref. 8), and Regulatory Guide 1.137 
(Ref. 9), 

As Noted at the beginning of the SRs, SR 3.8.1.1 through 
SR 3.8.1.20 are applicable only to the Unit 2 AC sources and 

SR 3.8.1.21 is applicable only to the Unit 3 AC sources. 

Where the SRs discussed herein specify voltage and frequency 

tolerances, the following summary is applicable. The 

minimum steady state output voltage of 4160 V corresponds to 
the minimum steady state voltage analyzed in the PBAPS 
emergency DG voltage regulation study. This value allows 
for voltage drops to motors and other equipment down through 

the 120 V level. The specified maximum steady state output 
voltage of 4400 Vis equal to the maximum steady state 
operating Voltage specified for 4000 V motors. It ensures 
that for a lightly loaded distribution system, the voltage 
at the terminals of 4000 V motors is no more than the 

maximum rated steady state operating voltages. The 
specified minimum and maximum frequencies of the DG are 
58.8 Hz and 61.2 Hz, respectively. These values are equal 

to± 2% of the 60 Hz nominal frequency and are derived from 
the recommendations found in Regulatory Guide 1.9 (Ref. 3). 

The surveillance requirement allowance of± 2% for the EDG 
frequency is intended to allow for EOG t~ansient operations 

during testing. The nominal frequency value of 60 Hz is 

credited in plant analyses for ECCS performance. 

(continued) 
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This SR ensures proper circuit continuity for the offsite AC 
electrical power supply to the onsite distribution network 
and availability of offsite AC electrical power. The 
breaker alignment verifies that each breaker is in its 
correct position to ensure that distribution buses and loads 
are connected to their preferred power source and that 
appropriate independence of offsite circuits is maintained. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.1.2 and SR 3.8.1.7 

These SRs help to ensure the availability of the standby 
electrical power supply to mitigate DBAs and trQnsients and 
maintain the unit in a safe shutdown condition. 

To minimize the wear on moving parts that do not get 
lubricated when the engine is not running, these SRs have 
been modified by a Note (Note 2 for SR 3.8.1.2 and Note 1 
for SR 3.8.1.7) to indicate that all DG starts for these 
Surveillances may be preceded by an engine prelube period 
and followed by a warmup prior to loading. 

For the purposes of this testing, the DGs are started from 
standby conditions. Standby conditions for a DG mean that 
the diesel engine coolant and oil are being continuously 
c1rculated and temperature is being maintained consistent 
with manufacturer recommendations. 

In order to reduce stress and wear on diesel engines, the 
manufacturer recommends a modified start in which the 
starting speed of DGs is limited, warmup is limited to this 
lower speed, and the DGs are gradually accelerated to 
synchronous speed prior to loading, These start procedures 
are the intent of Note 3 to SR 3.8.1.2, which is only 
applicable when such modified start procedures are 
recommended by the manufacturer. 

SR 3.8.1.7 requires that the DG starts from standby 
conditions and achieves required voltage and frequency 
within 10 seconds. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the 
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SR 3.8.1.2 and SR 3,S,1,7 (continued) 

DG can accept OBA loading while maintaining acceptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing OG OPERABILITY, but a time constraint is not 
imposed. This is because a typical DG will experience a 
period of voltage and frequency oscillations prior to 
reaching steady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz is credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
the SR, PBAPS will monitor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a OG to become inoperable. The 10 second start 
requirement supports the assumptions in the design basis 
LOCA analysis of UFSAR, Section 8.5 (Ref. 10). The 
10 second start requirement is not applicable to SR 3.8.1.2 
(see Note 3 of SR 3.8.1.2), when a modified start procedure 
as described above is used. If a modified start is not 
used, the 10 second start requirement of SR 3.8.1.7 applies. 

Since SR 3.8.1.7 requires a 10 second start, it is more 
restrictive than SR 3.8.1.2, and it may be performed in lieu 
of SR 3.8.1.2. This procedure is the intent of Note 1 of 
SR 3.8.1.2. 

To minimize testing of the DGs, Note 4 to SR 3.8.1.2 and 
Note 2 to SR 3.8.1.7 allow a single test (instead of two 
tests, one for each unit) to satisfy the requirements for 
both units. This is allowed since the main purpose of the 
Surveillance can be met by performing the test on either 
unit. If the DG fails one of these Surveillances, the OG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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This Surveillance verifies that the DGs are capable of 
synchronizing and accepting a load approximately equivalent 
to that corresponding to the continuous rating. A minimum 
run time of 60 minutes is required to stabilize engine 
temperatures, while minimizing the time that the DG is 
connected to the offsite source. 

This Surveillance verifies, indirectly, that the DGs are 
capable of synchronizing and accepting loads equivalent to 
post accident loads. The DGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 
of the DG to provide post accident loads can be developed by 
monitoring engine parameters during surveillance testing. 
The values of the testing parameters can then be 
qualitatively compared to expected values at post accident 
engine loads. In making this comparison it is necessary to 
consider the engine parameters as interrelated indicators of 
remaining DG capacity, rather than independent indicators. 
The important engine parameters to be considered in making 
this comparison include, fuel rack position, scavenging air 
pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. With 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident loads can 
be made without requiring detrimental testing. 

Although no power factor requirements are established by 
this SR, the DG is normally operated at a power factor 
between 0.8 lagging and 1.0. The 0.8 value is the design 
rating of the machine, while 1.0 is an operational 
limitation. The load band is provided to avoid routine 
overloading of the DG. Routine overloading may result in 
more frequent teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Note 1 modifies this Surveillance to indicate that diesel 
engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesei engine are 
minimized. 

Note Z modifies this Surveillance by stating that momentary 
transients because of changing bus loads do not invalidate 
this test. Similarly, momentary power factor transients 
above the limit do not invalidate the test. 

Note 3 indicates that this Surveillance should be conducted 
on only one DG at a time in order to avoid common cause 
failures that might result from offsite circuit or grid 
perturbations. 

Note 4 stipulates a prerequisite requirement for performance 
of this SR. A successful DG start must precede this test to 
credit satisfactory performance. 

To minimize testing of the OGs, Note 5 allows a single test 
(instead of two tests, one for each unit) to satisfy the 
requirements for both units, with the DG synchronjzed to the 
4 kV emergency bus of Unit 2 for one periodic test and 
synchronized to the 4 kV emergency bus of Unit 3 during the 
next periodic test. This is allowed since the main purpose 
of the Surveillance, to ensure DG OPERABILITY, is still 
being verified on the proper frequency, and each unit's 
breaker control circuitry, which is only being tested every 
second test (due to the staggering of the tests), 
historically have a very low failure rate. Note 5 modifies 
the specified frequency for each unit's breaker control 
circuitry to the total of the combined Unit 2 and Unit 3 
frequencies. If the DG fails one of these Surveillances, 
the DG should be considered inoperable on both units, unless 
the cause of the failure can be directly related to only one 
unit. In addition, if the test is scheduled to be performed 
on Unit 3, and the Unit 3 TS allowance that provides an 
exception to performing the test is used Ci .e., when Unit 3 
is in MODE 4 or 5, or moving irradiated fuel assemblies in 
the secondary containment, the Note to Unit 3 SR 3.8.2.1 
provides an exception to perform~ng this test) or if it is 
not preferable to perform the test on a unit due to 
operational concerns (however time is not to exceed the 
total combined frequency plus grace), then the test shall be 
performed synchronized to the Unit 2 4 kV emergency bus. 
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This allowance is acceptable provided that the associated 
unit's breaker control circuitry portion of the Surveillance 
is performed within the total combined frequency plus SR 
3.0.2 allowed grace period or the next scheduled 
Surveillance after the Technical Specification allowance is 
no longer applicable. 

This SR provides verification that the level of fuel oil in 
the day tank is adequate for a minimum of 1 hour of DG 
operation at full load. The level, which includes margin to 
account for the unusable volume of oil, is expressed as an 
equivalent volume in gallons. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8,1.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 
environment in order to survive. Periodic removal of water 
from the fuel oil day tanks eliminates the necessary 
environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In 
addition, it eliminates the potential for water entrainment 
in the fuel on during DG operation. Water may come from 
any of several sources, including condensation, ground 
water, rain water, contaminated fuel oil, and breakdown of 
the fuel oil by bacteria. Frequent checking for and removal 
of accumulated water minimizes fouling and provides data 
regarding the watertight integrity of the fuel oil system. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR is for 
preventive maintenance. The presence of water does not 
necessarily represent a failure of this SR provided that 
accumulated water is removed during performance of this 
Surveillance. 

SR 3.8,1.6 

This Surveillance demonstrates that each required fuel oil 
transfer pump operates and automatically transfers fuel oil 
from its associated storage tank to its associated day tank. 
It is required to support continuous operation of standby 
power sources. This Surveillance provides assurance that 
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the fuel oil transfer pump is OPERABLE, the fuel oil piping 
system is intact, the fuel delivery piping is not 
obstructed, and the controls and control systems for 
automatic fuel transfer systems are OPERABLE. 

This SR is modified by a Note. The note recognizes that 
manual actions for manually operating local hand valves and 
control switches associated with the DG fuel oil transfer 
system is limited to support transferring fuel between DGs, 
testing, and sampling activities. These manual actions 
would promptly restore the EDG fuel oil system to an 
automatic status since the actions are simple and 
straightforward. Credit for manual operator actions for 
maintaining operability must be controlled procedurally. 
These actions include a dedicated qualified individual and 
constant communication with main control room licensed 
personnel. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8,1.8 

Transfer of each 4 kV emergency bus power supply from the 
normal offsite circuit to the alternate offsite circuit 
demonstrates the OPERABILITY of the alternate circuit 
distribution network to power the shutdown loads. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that, during operation with the reactor critical, 
performance of this SR could cause perturbations to the 
electrical distribution systems that could challenge 
continued steady state operation and, as a result, plant 
safety systems. This Surveillance tests the applicable 
logic associated with Unit 2. The comparable test specified 
in Unit 3 Technical Specifications tests the applicable 
logic associated with Unit 3. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 

(continued) 
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specifying the restriction for not performing the test while 
the unit is in MODE 1 or 2 does not have applicability to 
Unit 3. The Note only applies to Unit 2, thus the Unit 2 
Surveillance shall not be perfoneed with Unit 2 in MOOE I or 
2. Credit may be taken for unplanned events that satisfy 
this SR. 

SR 3,8,1.9 

Each DG is provided with an engine overspeed trip to prevent 
damage to the engine. Recovery from the transient caused by 
the loss of a large load could cause diesel engine 
overspeed, which, if excessive, might result in a trip of 
the engine. This Surveillance demonstrates the 06 load 
response characteristics and capability to reject the 
largest single load without exceeding predetermined voltage 
and frequency and while maintaining a specified margin to 
the overspeed trip. The largest single load for each D6 is 
a residual heat removal pump (2000 bhp). This Surveillance 
may be accomplished by: 1) tripping the DG output breakers 
with the 06 carrying greater than or equal to its associated 
single largest post-accident load while paralleled to 
offsite power, or while solely supplying the bus, or 2) 
tripping its associated single largest post-accident load 
with the DG solely supplying the bus. Currently, the second 
option is the method PBAPS utilizes because the first method 
will result in steady state operation outside the allowable 
voltage and frequency limits. Consistent with Regulatory 
Guide 1.9 (Ref. 3), the load rejection test is acceptable if 
the diesel speed does not exceed the nominal (synchronous} 
speed plus 75% of the difference between nominal speed and 
the overspeed trip setpoint, or 115% of nominal speed, 
whichever is lower. 

The tiaie, voltage, and frequency tolerances specified in 
this SR are derived from Regulatory Guide 1.9 (Ref. 3) 
recommendations for response during load sequence intervals. 
The 1.8 seconds specified for voltage and the 2.4 seconds 
specified for frequency are equal to 60% and 80%, 
respectively, of the 3 second load sequence interval 
associated with sequencing the next load following the 
residual heat removal (RHR) pumps during an undervoltage on 
the bus concurrent with a LOCA. The voltage and frequency 
specified are consistent with the design range of the 

(continued) 
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equipment powered by the OG. SR 3.8.1.9.a corresponds to 
the maximum frequency excursion, while SR 3.8.1.9.b and 
SR 3.8.1.9.c provide steady state voltage and frequency 
values to which the system must recover following load 
rejection. The surveillance requirement allowance of± 2% 
for the EOG frequency is intended to allow for EOG transient 
operations during testing. The nominal frequency value of 
60 Hz is credited in plant analyses for ECCS performance. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the OG 
is tested under load conditions that are as close to design 
basis conditions as possible. When synchronized with offsite 
power, testing should be performed at a power factor of 
~ 0.89. This power factor is representative of the actual 
inductive loading a DG would see under design basis accident 
conditions. Under certain conditions, however, Note 1 allows 
the Surveillance to be conducted at a power factor other than 
$ 0.89. These conditions occur when grid voltage is high, 
and the additional field excitation needed to get the power 
factor to~ 0.89 results in voltages on the emergency busses 
that are too high. Under these conditions, the power factor 
should be maintained as close as practicable to 0.89 while 
still maintaining acceptable voltage limits on the emergency 
busses. In other circumstances, the grid voltage may be such 
that the DG excitation levels needed to obtain a power factor 
of 0.89 may not cause unacceptable voltages on the emergency 
busses, but the excitation levels are in excess of those 
recommended for the OG. In such cases, the power factor 
shall be maintained as close as practicable to 0.89 without 
exceeding the OG excitation limits. 

To minimize testing of the OGs, Note 2 allows a single test 
(instead of two tests, one for each unit) to satisfy the 
requirements for both units. This is allowed since the main 
purpose of the Surveillance can be met by performing the 
test on either unit. If the DG fails one of these 
Surveillances, the DG should be considered inoperable on 
both units, unless the cause of the failure can be directly 
related to only one unit. 

(continued) 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.8, this Surveillance demonstrates the DG 
capability to reject a full load without overspeed tripping 
or exceeding the predetermined voltage limits. The DG full 
load rejection may occur because of a system fault or 
inadvertent breaker tripping. This Surveillance ensures 
proper engine generator load response under the simulated 
test conditions. This test simulates the loss of the total 
connected load that the DG experiences following a full load 
rejection and verifies that the DG does not trip upon loss 
of the load. These acceptance criteria provide DG damage 
protection. While the DG is not expected to experience this 
transient during an event, and continue to be available, 
this response ensures that the DG is not degraded for future 
application, including reconnection to the bus if the trip 
initiator can be corrected or isolated. 

The Survei1lance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the 
DG is tested under load conditions that are as close to 
design basis conditions as possible. When synchronized with 
offsite power, testing should be performed at a power factor 
of$ 0.89. This power factor is representative of the 
actual inductive loading a DG would see under design basis 
accident conditions. Under certain conditions, however, 
Note 1 allows the Surveillance to be conducted at a power 
factor other than s 0.89. These conditions occur when grid 
voltage is high, and the additional field excitation needed 
to get the power factor to~ 0.89 results in voltages on the 
emergency busses that are too high. Under these conditions, 
the power factor should be maintained as close as 
practicable to 0.89 while still maintaining acceptable 
voltage limits on the emergency busses. In other 
circumstances, the grid voltage may be such that the DG 
excitation levels needed to obtain a power factor of 0.89 
may not cause unacceptable voltages on the emergency busses, 
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but the excitation levels are in excess of those recommended 
for the DG. In such cases, the power factor shall be 
maintained as close as practicable to 0.89 without exceeding 
the DG excitation limits. To minimize testing of the DGs, 
Note 2 allows a single test (instead of two tests, one for 
each un1t) to satisfy the requirements for both units. This 
is allowed since the main purpose of the Surveillance can be 
met by performing the test on either unit. If the OG fails 
one of these Surveillances, the DG should be considered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3,8.1.11 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.4, this Surveillance demonstrates the as 
designed operation of the standby power sources during loss 
of the offsjte source. This test verifies all actions 
encountered from the loss of offsite power, including 
shedding of all loads and energization of the emergency 
buses and respective loads from the DG. It further 
demonstrates the capability of the DG to automatically 
achieve the required voltage and frequency within the 
specified time. 

The DG auto-start and energization of the associated 4 kV 
emergency bus time of 10 seconds is derived from 
requirements of the accident analysis for responding to a 
design basis large break LOCA. The Surveillance should be 
continued for a minimum of 5 minutes in order to demonstrate 
that all starting transients have decayed and stability has 
been achieved, 

(continued) 
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The requirement to verify the connection and power supply of 
auto-connected loads is intended to satisfactorily show the 
relationship of these loads to the DG loading logic. In 
certain circumstances, many of these loads cannot actually 
be connected or loaded without undue hardship or potential 
for undesired operation. For instance, Emergency Core 
Cooling Systems (ECCS) injection valves are not desired to 
be stroked open, or systems are not capable of being 
operated at full flow, or RHR systems performing a decay 
heat removal function are not desired to be realigned to the 
ECCS mode of operation. In lieu of actual demonstration of 
the connection and loading of these loads, testing that 
adequately shows the capability of the DG system to perform 
these functions is acceptable. This testing may include any 
series of sequential, overlapping, or total steps so that 
the entire connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. The reason for Note 1 is 
to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs shall be started from 
standby conditions, that is, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. The reason 
for Note 2 is that performing the Surveillance would remove 
a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. This Surveillance tests the applicable logic 
associated with Unit 2. The comparable test specified in 
the Unit 3 Technical Specifications tests the applicable 
logic associated with Unit 3. Consequently, a test must be 
performed within the specified Prequency for each unit. The 
surveillance requirement allowance of± 2% for the EOG 
frequency is intended to allow for EOG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. As the 
Surveillance represents separate tests, the Note specifying 
the restriction for not performing the test while the unit 
is in MODE 1, 2, or 3 does not have applicability to Unit 3. 
The Note only applies to Unit 2, thus the Unit 2 
Surveillances shall not be performed with Unit 2 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.5, this Surveillance demonstrates that the 
DG automatically starts and achieves the required voltage 
and frequency within the specified time (10 seconds) from 
the design basis actuation signal (LOCA signal) and operates 
for~ 5 minutes. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the DG can accepc 
OBA loading while maintaining acceptable voltage and 
frequency levels. The surveillance requirement allowance of 
± 2% for the EDG frequency is intended to allow for EDG 
transient operacions during testing. The nominal frequency 
value of 60 Hz is credited in plant analyses for ECCS 
performance. Stable operation at the nominal voltage and 
frequency values is also essential to establishing DG 
OPERABILITY, but a time constraint is not imposed. This is 
because a typlcal DG will experience a period of voltage and 
frequency oscillations prior to reaching steady state 
operation if these oscillations are not damped out by load 
application. This period may extend beyond the 10 second 
acceptance criteria and could be a cause for failing the SR. 
In li~u of a time Constraint in the SR, PBAPS will monitor 
and trend the actual time to reach steady state operation as 
a means of ensuring there is no voltage regulator or 
governor degradation which could cause a DG to become 
inoperable. The 5 minute period provides sufficient time to 
demonstrate stability. SR 3.8.1.12.d and SR 3.8.1.12.e 
ensure that permanently connected loads and emergency loads 
are energized from the offsite electrical power system on a 
LOCA signal without loss of offsite power. 

The requirement to verify the connection and power supply of 
permanent and autoconnected loads is intended to 
satisfactorily show the relationship of these loads to the 
loading logic for loading onto offsite power. In certain 
circumstances, many of these loads cannot actually be 
connected or loaded without undue hardship or potential for 
undesired operation. For instance, ECCS injection valves 
are not desired to be stroked open, ECCS systems are noc 
capable of being operated at full flow, or RHR systems 
performing a decay heat removal function are not desired to 
be realigned to the ECCS mod~ of operation. In lieu of 
actual demonstration of the connection and loading of these 
loads, testing that adequately shows the capability of the 
DG system to perform these functions is acceptable. This 
testing may include any series of sequential, overlapping, 
or total steps so that the entire connection and loading 
sequence is verified. 

(continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions, that is, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. 

SR 3.8.1.13 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.12, this Surveillance demonstrates that DG 
noncritical protective functions (e.g., high jacket water 
temperature) are bypassed on an ECCS initiation test signal. 
Noncritical automatic trips are all automatic trips except: 
engine overspeed, generator differential overcurrent, 
generator ground neutral overcurrent, and manual cardox 
initiation. The noncritical trips are bypassed during DBAs 
and continue to provide an alarm on an abnormal engine 
condition. This alarm provides the operator with sufficient 
time to react appropriately. The DG availability to 
mitigate the OBA is more critical than protecting the engine 
against minor problems that are not immediately detrimental 
to emergency operation of the DG. DG emergency automatic 
trips will be tested periodically per the station periodic 
maintenance program. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

To minimize testing of the DGs, the Note to this SR allows a 
single test (instead of two tests, one for each unit) to 
satisfy the requirements for both units. This is allowed 
since the main purpose of the Surveillance can be met by 
performing the test on either unit. If the DG fails one of 
these Surveillances, the DG should be considered inoperable 
on both units, unless the cause of the failure can be 
directly related to only one unit. 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.9, this Surveillance requires demonstration 
that the DGs can start and run continuously at full load 
capability for an interval of not less than 24 hours. 
However, load values may deviate from the Regulatory Guide 
such that the DG operates for 22 hours at a load 
approximately equivalent to 92% to 108% of the continuous 
duty rating of the DG, and 2 hours of which is at a load 
approximately equivalent to 108% to 115% of the continuous 
duty rating of the DG. The DG starts for this Surveillance 
can be performed either from standby or hot conditions. The 
provisions for prelube and warmup, discussed in SR 3.8.1.2, 
and for gradual loading, discussed in SR 3.8,1.3, are 
applicable to this SR. 

This Surveillance verifies, indirectly, that the DGs are 
capable of synchronizing and accepting loads equivalent to 
post Qccident loads. The DGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 
of the DG to provide post accident loads can be developed by 
monitoring engine parameters during surveillance testing. 
The values of the testing parameters can then be 
qualitatively compared to expected values at post accident 
engine loads. In making this comparison it is necessary to 
consider the engine parameters as interrelated indicators of 
remaining DG capacity, rather than independent indicators. 
The important engine parameters to be considered in making 
this comparison include, fuel rack position, scavenging air 
pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. With 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident loads can 
be made without requiring detrimental testing. 

co ti ued 
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A load band is provided to avoid routine overloading of the 
DG. Rout1ne overloading may result in more frequent 
teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This Surveil1ance has been modified by three Notes. Note 1 
states that momentary transients due to changing bus loads 
do not invalidate this test. Similarly, momentary power 
factor transients above the limit do not invalidate the 
test. Note 2 ensures that the DG is tested under load 
con~itions that are as close to design basis conditions as 
possible. When synchronized with offsite power, testing 
should be performed at a power factor of~ 0.89. This power 
factor is representative of the actual inductive loading a 
DG would see under design basis accident conditions. Under 
certain conditions, however, Note 2 allows the Surveillance 
to be conducted at a power factor other than~ 0.89. These 
conditions occur when grid voltage is high, and the 
additional field excitation needed to get the power factor 
to~ 0.89 results in voltages on the emergency busses that 
are too high. Under these conditions, the power factor 
should be ma1ntained as close as practicable to 0.89 while 
still maintaining acceptable voltage limits on the emergency 
busses. In other circumstances, the grid voltage may be such 
that the DG excitation levels needed to obtain a power 
factor of 0.89 may hot cause unacceptable voltages on the 
emergency busses, but the excitation levels are in excess of 
those recommended for the DG. In such cases, the power 
factor shall be maintained as close as practicable to 0.89 
without exceeding the DG excitation limits. To minimize 
testing of the DGs, Note 3 allows a single test (instead of 
two tests, one for each unit) to satisfy the requirements 
for both units. This is allowed since the main purpose of 
the Surveillance can be met by performing the test on either 
unit. If the DG fails one of these Surveillances, the DG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3.8.1.15 

This Surveillance demonstrates that the diesel engine can 
restart from a hot condition, such as subsequent to shutdown 
from normal Surveillances, and achieve the required voltage 
and frequency within 10 seconds. The minimum voltage and 
frequency stated in the SR are those necessary to ensure the 
DG can accept DBA loading while maintaining acceptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing DG OPERABILITY, but a time constraint is not 
imposed. This is because a typical DG will experience a 
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period of voltage and frequency oscillations prior to 
reaching steady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz is credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
the SR, PBAPS will monitor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a DG to become inoperable. The 10 second time is 
derived from the requirements of the accident analysis to 
respond to a design basis large break LOCA. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by three Notes. Note 1 ensures that the 
test is performed with the diesel sufficiently hot. The 
requirement that the diesel has operated for at least 
2 hours at full load conditions prior to performance of 
this Surveillance is based on manufacturer recommendations 
for achieving hot conditions. The load band is provided to 
avoid routine overloading of the DG. Routine overloads may 
result in more frequent teardown inspections in accordance 
with vendor recommendations in order to maintain DG 
OPERABILITY. Momentary transients due to changing bus loads 
do not invalidate this test. Note 2 allows all DG starts to 
be preceded by an engine prelube period to minimize wear and 
tear on the diesel during testing. To minimize testing of 
the DGs, Note 3 allows a single test (instead of two tests, 
one for each unit) to satisfy the requirements for both 
units. This is allowed since the main purpose of the 
Surveillance can be met by performing the test on either 
unit. If the OG fails one of these Surveillances, the DG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3,8.1,16 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.11, this Surveillance ensures that the 
manual synchronization and load transfer from the DG to the 
offsite source can be made and that the DG can be returned 
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to ready-to-load status when offsite power is restored. It 
also ensures that the auto-start logic is reset to allow the 
DG to reload if a subsequent loss of offsite power occurs. 
The DG is considered to be in re~dy-to-load status when the 
DG is at rated speed and voltage, the output breaker is open 
and can receive an auto-close signal on bus undervoltage, 
and individual load timers are reset. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems. This 
Surveillance tests the applicable logic associated with 
Unit 2. The comparable test specified in the Unit 3 
Technical Specifications tests the applicable logic 
associated with Unit 3. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 3. The Note only applies to Unit 2, thus the Unit 2 
Surveillances shall not be performed with Unit 2 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.8.1.17 

Consistent with Regulatory Guide 1.9 (Ref 3), 
paragraph C.2.2.13, demonstration of the test mode override 
ensures that the DG availability under accident conditions 
is not compromised as the result of testing. Interlocks to 
the LOCA sensing circuits cause the DG to automatically 
reset to ready-to-load operation if a Unit 2 ECCS initiation 
signal is received during operation in the test mode whila 
synchronized to either Unit 2 or a Unit 3 4 kV emergency 
bus. Ready-to-load operation is defined as the DG running 
at rated speed and voltage with the DG output breaker open. 
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The requirement to automatically energize the emergency 
loads w1th offsite power ensures that the emergency loads 
will connect to an offsite source. This is performed by 
ensuring that the affected 4 kV bus remains energized 
following a simulated LOCA tr1p of the DG output breaker, 
and ensuring 4kV and ECCS logic performs as designed to 
connect all emergency loads to an offsite source. The 
requirement for 4kV bus loading is covered by overlapping 
SRs specified in Specification 3.8.1, "AC Sources-Operating" 
and 3.3.5.1 "ECCS Instrumentation". In lieu of actual 
demonstration of connection and loading of loads, testing 
that adequately shows the capability of the emergency loads 
to perform these functions is acceptable. This testing may 
include any series of sequential, overlapping, or total 
steps so that the entire connection and loading is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

To minimize testing of the DGs, the Note allows a single 
test (instead of two tests, one for each unit) to satisfy 
the requirements for both units. This is allowed since the 
main purpose of the Surveillance can be met by performing 
the test on either unit. If the DG fails one of these 
Surveillances, the DG should be considered inoperable on 
both units, unless the cause of the failure can be directly 
related to only one unit. 

SR 3.B,1.18 

Under accident and loss of offsite power conditions, loads 
are sequentially connected to the bus by individual load 
timers (i.e., relays). The sequencing logic controls the 
permissive and starting signals to motor breakers in timed 
load blocks as depicted, by example, on Table 8.5.1 of 
Reference 10 to prevent overloading of the DGs due to high 
motor starting currents. The design interval for each 
individual load timer is the time between each load block 
that is applied onto the associated DG a~d is listed on the 
example Table 8.5.1 of Reference 10. The load sequence time 
interval (including the 10% tolerance) ensures that 
sufficient time exists for the DG to restore frequency and 
voltage prior to applying the next timed load block. This 
ensures that safety analysis assumptions regarding ESF 
equipment time delays are not violated. Reference 10 
provides a summary of the automatic loading of emergency 
buses. 

Ccont1nued2 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems. This 
Surveillance tests the applicable logic associated with 
Unit 2. The comparable test specified in the Unit 3 
Technical Specifications tests the applicable logic 
associated with Unit 3. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 3. The Note only applies to Unit 2, thus the Unit 2 
Surveillances shall not be performed with Unit 2 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3,8,1,19 

In the event of a OBA coincident with a loss of offsite 
power, the DGs are required to supply the necessary power to 
ESF systems so that the fuel, RCS, and containment design 
limits are not exceeded. 

This Surveillance demonstrates DG operation, as discussed in 
the Bases for SR 3.8.1.11, during a loss of offsite power 
actuation test signal in conjunction w1th an ECCS initiation 
signal. In lieu of actual demonstration of connection and 
loading of loads, testing that adequately shows the 
capability of the DG system to perform these functions is 
acceptable. This testing may include any series of 
sequential, overlapping, or total steps so that the entire 
connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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This SR is modified by two Notes. The reason for Note 1 is 
to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions, that is, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. The 
surveillance requirement allowance of± 2% for the EDG 
freq~ency is intended to allow for EDG transient operations 
during testing. The nominal f~equency value of 60 Hz is 
credited in plant analyses for ECCS performance. The reason 
for Note 2 is that performing the Surveillance would remove 
a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. This Surveillance tests the applicable logic 
associated with Unit 2. The comparable test specified in 
the Unit 3 Technical Specifications tests the applicable 
logic associated with Unit 3. Consequently, a test mu~t be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 3. The Note only applies to Unit 2, thus the Unit 2 
Surveillances shall not be performed with Unit 2 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.8.1.20 

This Surveillance demonstrates that the DG starting 
independence has not been compromised. Also, this 
Surveillance demonstrates that each engine can achieve 
proper speed within the specified time when the DGs are 
started simultaneously. 

The minimum voltage and frequency stated in the SR are those 
necessary to ensure the DG can accept DBA loading while 
maintaining acceptable voltage and frequency levels. The 
surveillance requirement allowance of± 2% for the EOG 
frequency is intended to allow for EDG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. Stable 
operation at the nominal voltage and frequency values is 
also essential to establishing DG OPERABILITY, but a time 
constraint is not imposed. This is because a typical DG 
will experience a period of. voltage and frequency 
oscillations prior to reaching steady state operation if 
these oscillations are not damped out by load application. 
This period may extend beyond the 10 second acceptance 
criteria and could be a cause for failing the SR. In lieu 
of a time constraint in the SR, PBAPS will monitor and trend 
the actual time to reach steady state operation as a means 
of ensuring there is no voltage regulator or govecnor 
degradation which could cause a DG to become inoperable. 

(continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR is modified 
by two Notes. The reason for Note 1 is to minimize wear on 
the DG during testing. For the purpose of this testing, the 
DGs must be started from standby conditions, that is, with 
the engine coolant and oil continuously circulated and 
temperature maintained consistent with manufacturer 
recommendations. To minimize testing of the OGs, Note 2 
allows a single test (instead of two tests, one for each 
unit) to satisfy the requirements for both units. This is 
allowed since the main purpose of the Surveillance can be 
met by performing the test on either unit. If a DG fails 
one of these Surveillances, a DG should be considered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3.8,1,21 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.1.1 through 
SR 3.8.1.20) are applied only to the Unit 2 AC sources. 
This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 3 AC sources are 
governed by the applicable Unit 3 Technical Specifications. 
Performance of the applicable Unit 3 Surveillances will 
satisfy Unit 3 requirements, as well as satisfying this 
Unit 2 Surveillance Requirement. Six exceptions are noted 
to the Unit 3 SRs of LCO 3.8.1. SR 3.8.1.8 is excepted when 
only one Unit 3 offsite circuit js required by the Unit 2 
Specification, since there is not a second circuit to 
transfer to. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
SR 3.8.1.18 (ECCS load block requirements only), and 
SR 3.8.1.19 are excepted since these SRs test the Unit 3 
ECCS initiation signal, which is not needed for the AC 
sources to be OPERABLE on Unit 2. 

The Frequency required by the applicable Unit 3 SR also 
governs performance of that SR for Unit 2. 

As Noted, if Unit 3 is in MODE 4 or 5, or moving irradiated 
fuel assemblies in the secondary containment, the Note to 
Unit 3 SR 3.8.2.1 is applicable. This ensures that a Unit 2 
SR will not require a Unit 3 SR to be performed, when the 
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Unit 3 Technical Specifications exempts performance of a 
Unit 3 SR (However, as stated in the Unit 3 SR 3.8,2.1 Note, 
while performance of an SR is exempted, the SR still must be 
met). 

1. UFSAR, Sections 1.5 and 8.4.2. 

2. UFSAR, Sections 8.3 and 8.4. 

3. Regulatory Guide 1.9, July 1993. 

4. UFSAR, Chapter 14. 

5. Generic Letter 84-15. 

6. Regulatory Guide 1.93, December 1974. 

7. UFSAR, Section 1.5.1. 

8. Regulatory Guide 1.108, August 1977. 

9. Regulatory Guide 1.137, October 1979. 

10. UFSAR, Section 8.5. 

11. NEDC-32988-A. Revision 2, Technical Justification to 
Support Risk,Informed Modification to Selected 
Required End States for BWR Plants, December 2002. 

12. Regulatory Guide 1.9 (Safety Guide 9), March 1971. 
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SAFETY ANALYSES 

PBAPS UN IT 2 

A description of the AC sources is provided in the Bases for LCD 3.8.1, "AC Sources-Operating." 

The OPERABILITY of the m1n1mum AC sources during MODES 4 and 5 and during movement of irradiated fuel assemblies in secondary containment ensures that: 

a. The facility can be maintained in the shutdown or refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is available for monitoring and maintaining tre unit status; and 

c. Adequate AC electrical power is provided to mit1gate events postulated during shutdown, such as a fuel handling accident. 

In general, when the unit is shut down the Technical Specifications requirements ensure that the unit has the capability to mitigate the consequences of postulated accidents. However, assuming a single failure and concurrent loss of all offsite or loss of all onsite power 1s ~ot required. The rationale for this is based on the fact that many Design Basis Accidents (DBAs) that are analyzed in MODES 1, 2, and 3 have no speciftc analyses in MODES 4 and 5. Worst case bounding events are deemed not credible in MODES 4 and 5 because the energy contained witnin the reactor pressure boundary, reactor coolant temperature and pressure, and corresponding stresses result in the probabilities of occurrences significantly reduced or eliminated, and minimal consequences. These deviations from OBA analysis assumptions and design requirements during shutdown conditions are allowed by the LCO for required systems. 

During MODES 1, 2, and 3, various deviations from the analysis assumptions and design reauirements are allowed within the ACTIONS. This allowance 1s in recognition that 
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AC Sources-Shutdown 
B 3.8.2 

certain testing and maintenance activities must be 
conducted, provided an acceptable level of risk is not 
exceeded. During MODES 4 and 5, performance of a 
significant number of required testing and maintenance 
activities is also required. In MODES 4 and 5, the 
activities are generally planned and administratively 
controlled. Relaxations from typical MODES 1, 2, and 3 LCO 
requirements are acceptable during shutdown MODES, based on: 

a. The fact that time in an outage is limited. This is a 
risk prudent goal as well as a utility economic 
consideration. 

b. Requiring appropriate compensatory measures for 
certain conditions. These may include administrative 
controls, reliance on systems that do not necessarily 
meet typical design requirements applied to systems 
credited in operation MOOE analyses, or both. 

c. Prudent utility consideration of the risk associated 
with multiple activities that could affect multiple 
systems. 

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting 
MODES I, 2, and 3 OPERABILITY requirements) with 
systems assumed to function during an event. 

In the event of an accident during shutdown, this LCO 
ensures the capability of supporting systeR1S necessary for 
avoiding inrnediate difficulty, assuming either a loss of all 
offsite power or a loss of all onsite (diesel generator 
(OG)) power. 

The AC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

One offsite circuit supplying the Unit 2 onsite Class lE 
power distribution subsystem(s) of LCO 3.8.8, •Distribution 
Systems-Shutdown,• ensures that all required Unit 2 powered 
loads are powered fr011 offsite power. Two OPERABLE DGs, 
associated with the Unit 2 onsite Class lE power 
distribution subsystem(s) required OPERABLE by LCO 3.8.B, 
ensures that a diverse power source is available for 
providing electrical power support assuming a loss of the 

lcontjnued} 
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offsite circuit. In addition, some equipment that may be required by Unit 2 is powered from Unit 3 sources (e.g., Standby Gas Treatment (SGT) System). Therefore, one qualified circuit betw€en the offsite transmission network and the Unit 3 onsite Class lE AC electrical power distribution subsystem(s), and one DG (not necessarily a different DG than those being used to meet LCO 3.8.2.b requirements) capable of supplying power to one of the required Unit 3 subsystems of each of the required components must also be OPERABLE. Together, OPERABILITY of the required offsite circuit(s) and required OG(s) ensures the availability of sufficient AC sources to operate the plant in a safe manner and to mitigate the consequences of postulated events during shutdown (e.g., fuel handling accidents). Automatic initiation of the required OG during shutdown conditions is specified in LCO 3.3.8.1, LOP Instrumentation. 

The qualified Unit 2 offsite circuit must be capable of maintaining rated frequency and voltage while connected to the respective Unit 2 4 kV emergency bus(es), and of accepting required loads during an accident. Qualified offsite circuits are those that are described in the UFSAR, Technical Specification Bases Section 3.8.1 and are part of the licensing basis for the unit. A Unit 2 offsite circuit consists of the incoming breaker and disconnect to the startup and emergency auxiliary transformer, the respective circuit path to the emergency auxiliary transformer, and the circuit path to the Unit 2 4 kV emergency buses required by LCO 3.8.8, including feeder breakers to the required Unit 2 4 kV emergency buses. A qualified Unit 3 offsite circuit's requirements are the same as the Unit 2 circuit's requirements, except that the circuit path, including the feeder breakers, is to the Unit 3 4 kV emergency buses required co be OPERABLE by LCD 3.8.8. 

The required DGs must be capable of starting, accelerating to rated speed and voltage, and connecting to their respective Unit 2 emergency bus on detection of bus undervoltage. This sequence must be accomplished within 10 seconds. Each DG must also be capable of accepting required loads within the assumed loading sequence intervals, and must continue to operate until offsite power can be restored to the 4 kV emergency buses. These capabilities are required to be met from a variety of init1al conditions such as DG in standby with engine hot and OG in standby with engine at ambient conditions. Additiona, 
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DG capabilities must be demonstrated to meet required Surveillances, e.g., capability of the DG to revert to standby status on an ECCS signal while operating in parallel test mode. Proper sequencing of loads is a required . function for DG OPERABILITY. The necessary portions of the Emergency Service Water System are also required to provide appropriate cooling to each required DG. 

The OPERABILITY requirements for the DG capable of supplying power to the Unit 3 powered equipment are the same as described above, except that tne required OG must be capable of connecting to its respective Unit 3 4 kV emergency bus. (In addition, the Unit 3 ECCS initiation logic SRs are not applicable, as described in SR 3.8.2.2 Bases.) 

It is acceptable for 4 kV emergency buses to be cross tied during shutdown conditions, permitting a single offsite power circuit to supply all required buses. No automatic transfer capability is required for offsite circuits to be considered OPERABLE. 

The AC sources are required to be OPERABLE in MODES 4 and 5 and during movement of irradiated fuel assemblies in the secondary containment to provide assurance that: 

a. Systems that provide core cooling are available; 
b. Systems needed to mitigate a fuel handling accident are available; 

c. Systems necessary to mitigate the effects of events that can lead to core damage during shutdown are available; and 

d. Instrumentation and control capability is available for monitoring and maintaining the unit in a cold shutdown condition or refueling condition. 

AC power requirements for MODES 1, 2, and 3 are covered in LCO 3.8.1. 

(continued) 
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ACTIONS LCO 3.0.3 is not applicable while in MODE 4 or 5. However, since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify any action. If moving irradiated fuel assemblies while in MODE 1, 2, or 3, the fuel movement is independent of reactor operations. Therefore, in either case, inability to suspend movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown. 

PBAPS UNIT 2 

A.land B.l 

With one or more required offsite circuits inoperable, or with one DG inoperable, the remaining reauired sources may 
be ~apable of supporting sufficient requirea features (e.g., system, subsystem, division, component, or device) to allow continuation of CORE ALTERATIONS, and fuel movement. For example, if two or more 4 kV emergency buses are required per LCD 3.8.8, one 4 kV emergency bus with offsite power available may be capable of supplying sufficient required features. By the allowance of the option to declare 
required features inoperable that are not powered from 
offsite power (Required Action A.l) or capable of being 
powered by the required DG (Required Action B.l), 
appropriate restrictions can be imp~emented in accordance with the affected feature(s) L{Os' ACTIONS. Required 
features remaining powered from a qualified offsite power circuit, even if that circuit 1s considered inoperable because it is not powering other required features, are not declared inoperable by this Required Action. If a single DG is credited with meeting both LCO 3.8.2.d and one of the DG requirements of LCD 3.8.2.b, then t~e required features 
remaining capable of being powered by the DG are not 
declared inoperable by this R~quired Action, even if the DG is considered inoperable because it is not capable of 
powering other required features. 

A.2.1. A.2.2. A,2,3. B.2.1, B.2.2, B.2.3, C.l, C.2. and C.3 
With an offsite circuit not available to all required 4 kV 
emergency buses or one required DG inoperable, the option still exists to declare all required features inoperable 
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A.2.1. A,2,2, A.2.3, B.2.1, 8,2,2, B.2.3. C.1. C.2, and C.3 (continued) 

(per Required Actions A.land B.l). Since this option may involve undesired administrative efforts, the allowance for sufficiently conservative actions is made. With two or more required DGs inoperable, the minimum required diversity of AC power sources may not be available. It is, therefore, required to suspend CORE ALTERATIONS, and movement of irradiated fuel assemblies in the secondary containment. 
Suspension of these activities shall not preclude completion of actions to establish a safe conservative condition. These actions minimize the probability of the occurrence of postulated events. Jt is further required to immediately initiate action to restore the required AC sources and to continue this action until restoration is accomplished in order to provide the necessary AC power to the plant safety systems. 

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The restoration of the required AC electrical power sources should be completed as quickly as possible in order to minimize the time during which the plant safety systems may be without sufficient power. 

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would not be entered even if all AC sources to it are inoperable, resulting in de-energization. Therefore, the Required Actio~s of Condition A have been modified by a Note to indicate that when Condition A is entered with no AC power to any required 4 kV emergency bus, ACTIONS for LCO 3.8.8 must be immediately entered. This Note allows Condition A to provide requirements for the loss of the offsite circuit whether or not a required bus is de-energized. LCO 3.8.8 provides the appropriate restrictions for the situation involving a de-energized bus. 

SR 3.8.2.1 

SR 3.8.2.1 requires the SRs from LCD 3.8.1 that are necessary for ensuring the OPERABILITY of the Unit 2 AC sources in other than MODES 1, 2, and 3. SR 3.8.1.8 is not 
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required to be met since only one offsite circuit is 
required to be OPERABLE. SR 3.8.1.17 is not required to be 
met because the required OPERABLE DG(s) is not required to 
undergo periods of being synchronized to the offsite 
circuit. SR 3.8.1.20 is excepted because starting 
independence is not required with the DG(s) that is not 
required to be OPERABLE. Refer to the corresponding Bases 
for LCO 3.8.1 for a discussion of each SR. 

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DG(s) from being 
paralleled with the offsite power network or otherwise 
rendered inoperable during the performance of SRs, and to 
preclude de-energizing a required 4 kV emergency bus or 
disconnecting a required offsite circuit during performance of SRs. With limited AC sources available, a single event 
could compromise both the required circuit ard the DG. It 
is the intent that these SRs must still be capable of being 
met, but actual performance is not required during periods 
when the DG and offsite circuit are required to be OPERABLE. 

This SR is modified by a second Note. The reason for the 
Note is to preclude requiring the automatic functions of the 
DG(s) on an ECCS initiation to be functional during periods 
when ECCS are not required. 

SR 3.8.2.2 

This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 3 AC sources are 
governed by the Unit 3 Technical Specifications. 
Performance of the applicable Unit 3 Surveillances will 
satisfy Unit 3 requirements, as well as satisfying this 
Unit 2 Surveillance Requirement. Seven exceptions are noted 
to the Unit 3 SRs of LCO 3.8.1. SR 3.8.1.8 is excepted when 
only one Unit 3 offsite circuit is required by the Unit 2 
Specification, since there is not a second circuit to 
transfer to. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
SR 3.8.1.18 (ECCS load block requirements only), and 
SR 3.8.1.19 are excepted since these SRs test the Unit 3 
ECCS initiation signal, which is not needed for the AC 
sources to be OPERABLE on Unit 2. SR 3.8.1.20 is excepted 
since starting independence is not required with the DG(s) 
that is not required to be OPERABLE. 
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The Frequency required by the applicable Unit 3 SR also governs performance ~f that SR for Unit 2. 
As Noted, if Unit 3 is not 1n MOOE l, 2, or 3, the Note to Unit 3 SR 3.8.2.11s applicable. This ensqres that a Unit 2 SR will not tteqUire a Unit 3 SR to be performed, when the Unit 3 Technical Specifications exempts performance of a Unit 3 SR or when Unit 3 is defueled. {However, as stated in the Unit 3 SR 3 .. 8~2.-1 Note. while performance of an SR is exempted, the SR still DPJst be met). 

REFERENCES None. 
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BACKGROUND 
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Each of the four diesel generators (DGs) is provided with an 
associated storage tank which collectively have a fuel oil 
capacity suffici~nt to operate all four DGs for a period of 
7 days while the DG is supplying maximum post loss of 
coolant accident (LOCA) load demand discussed in UFSAR, 
Section 8.5.2 (Ref. 1). The maximum load demand is 
calculated using the time dependent loading of each DG and 
the assumption that all four DGs are available. This onsite 
fuel oil capacity is sufficient to operate the DGs for 
longer than the time to replenish the onsite supply from 
outside sources. Post accident electrical loading and fuel 
consumption is not equally shared among the DGs. Therefore, 
it may be necessary to transfer post accident loads between 
DGs or to transfer fuel oil between storage tanks to achieve 
7 days of post accident operation for all four DGs. Each 
storage tank contains sufficient fuel to support the 
operation of the DG with the heaviest load (with four DGs 
available) for greater than 6 days with 31,000 gallons 
initially in each tank. 

Each DG is equipped with a day tank and an associated fuel 
transfer pump that will automatically transfer oil from a 
fuel storage tank to the day tank of the associated DG when 
actuated by a float switch in the day tank. Additionally, 
the capability exists to transfer fuel oil between storage 
tanks. Redundancy of pumps and piping precludes the failure 
of one pump, or the rupture of any pipe, valve, or tank to 
result in the loss of more than one DG. All outside tanks 
and piping are located underground. 

For proper operation of the standby DGs, it is necessary to 
ensure the proper quality of the fuei oil. Regulatory 
Guide 1.137 (Ref. 2) addresses the recommended fuel oil 
practices as supplemented by ANSI Nl95 (Ref. 3). The fuel 
oil properties governed by these SRs are the water and 
sediment content, the kinematic viscosity, specific gravity 
(or API gravity), and impurity level. 
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The DG lubrication system is designed to provide sufficient 
lubrication to permit proper operation of its associated DG 
under all loading conditions. The sy$tem is required to 
circulate the lube oil to the diesel engine working surfaces 
and to remove excess heat generated by friction during 
operation. Each engine oil sump and associated lube oil 
storage tank, along with additional inventory which is stored 
in a seismic Class I structure that is protected against 
other natural phenomena, are capable of supporting a minimum 
of 7 days of operation. Each lube oil sump utilizes a 
mechanical float-type level controller to automatically 
maintain the sump at the "full level running" level via 
gravity feed from the associated lube oil storage tank. 

Each DG has an air start system that includes two air start 
receivers; each with adequate capacity for five successive 
normal starts on the DG without recharging the air start 
receiver. 

The initial conditions of Design Basis Accident (OBA) and 
transient analyses in UFSAR, Chapter 8 (Ref. 4), and 
Chapter 14 (Ref. 5), assume Engineered Safety Feature (ESF) 
systems are OPERABLE. The DGs are designed to provide 
sufficient capacity, capability, redundancy, and reliability 
to ensure the availability of necessary power to ESF systems 
so that fuel, Reactor Coolant System, and containment design 
limits are not exceeded. These limits are discussed in more 
detail in the Bases for Section 3.2, Power Distribution 
Limits; Section 3.5, Emergency Core Cooling Systems (ECCS) 
and Reactor Core Isolation Cooling (RCIC) System; and 
Section 3.6, Containment Systems. 

Since diesel fuel oil, lube oil, and starting air subsystem 
support the operation of the standby AC power sources, they 
satisfy Criterion 3 of the NRC Policy Statement. 

Stored diesel fuel oil is required to have sufficient supply 
for 7 days of operation at the worst case post accident 
time-dependent load profile. It is also required to meet 
specific standards for quality. Additionally, sufficient 
lube oil supply must be available to ensure the capability 
to operate at full load for 7 days. This requirement, in 
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conjunction with an ability to obtain replacement supplies 
within 7 days, supports the availability of DGs required to 
shut down both the Unit 2 and Unit 3 reactors and to 
maintain them in a safe condition for an abnormal 
operational transient or a postulated OBA in one unit with 
loss of offsite power. DG day tank fuel oil requirements, 
as well as transfer capability from the storage tank to the 
day tank, are addressed in LCO 3.8.1, RAC Sources
Operating,R and LCO 3.8.2, RAC Sources-Shutdown.R 

The starting air system is required to have a minimum 
capacity for five successive DG normal starts without 
recharging the air start receivers. Only one air start 
receiver per 06 is required, since each air start receiver 
has the required capacity. 

The AC sources (LCO 3.8.1 and LCD 3.8.2} are required to 
ensure the availability of the required power to shut down 
both the Unit 2 and Unit 3 reactors and-maintain them in a 
safe shutdown condition after an abnonnal operational 
transient or a postulated OBA in either Unit 2 or Unit 3. 
Because stored diesel fuel oil, lube oil, and starting air 
subsystem support LCO 3.8.1 and LCO 3.8.2, stored diesel 
fuel oil, lube oil, and starting air are required to be 
within limits when the associated DG is required to be 
OPERABLE. 

The Actions Table is modified by a Note indicating that 
separate Condition entry is allowed for each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
0G subsystem. Complying with the Required Actions for one 
inoperable DG subsystem may allow for continued operation, 
and subsequent inoperable D6 subsystem{s) are governed by 
separate condition entry and application of associated 
Required Actions. 

{continued) 
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With fuel oil level< 33,000 gal in a storage tank (which includes margin for the unusable volume of oil), the 7 day fuel oil supply for a DG is not available. However, the Condition is restricted to fuel oil level reductions that maintain at least a 6 day supply (with fuel oil transfer between storage tanks). These circumstances may be caused by events such as: 

a. Full load operation required for an inadvertent start while at minimum required level; or 

b. Feed and bleed operations that may be necessitated by increasing particulate levels or any number of other oil quality degradations. 

This restriction allows sufficient time for obtaining the requisite replacement volume and performing the analyses required prior to addition of the fuel oil to the tank. A period of 48 hours is considered sufficient to complete restoration of the required level prior to declaring the DG inoperable. This period is acceptable based on the remaining capacity(> 6 days), the fact that procedures will be initiated to obtain replenishment, and the low probability of an event during this brief period. 

Ll 

In this condition, the 7 day lube oil inventory, i.e., sufficient lube oil to support 7 days of continuous DG operation at full load conditions, is not available. However, the Condition is restricted to lube oil volume reductions that maintain at least a 6 day supply. The lube oil inventory equivalent to a 6 day supply is 300 gallons. The lube oil inventory equivalent to a 6 day supply is 300 gallons. This restriction allows sufficient time for obtaining the requisite replacement volume. A period of 4B hours is considered suff;cient to complete restoration of the required volume prior to declaring the DG 
inoperable. This period is acceptable based on the remaining capacity(> 6 days), the low rate of usage, the fact that procedures will be initiated to obtain 
replenishment, and the low probability of an event during this brief period. 

(continued) 
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This Condition 1s entered as a result -0f a failure to meet 
the acceptance criterion for particulates. Normally, 
trending of particulate levels allows sufficient time to 
correct high particulate levels prior to reaching the limit 
of acceptability. Poor sample procedures (bottom sampling), 
contaminated sampling equtpment, and errors in laboratory 
analysis can produce failures that do not follow a trend. 
Since the presence of particulates does not mean failure of 
the fuel oil to burn properly in the diesel engine, since 
particulate concentration is unlikely to change 
significantly between Surveillance Frequency intervals, and 
since proper engine performance has been recently 
demonstrated (within 31 days), it is prudent to allow a 
brief period prior to declaring the associated DG 
inoperable. The 7 day Completion Time allows for further 
evaluation, resampling, and re-analysis of the DG fuel oil. 

D.J. 

With the new fuel oil properties defined in the Bases for 
SR 3.8.3.3 not within the required limits, a period of 
30 days is allowed for restoring the stored fuel oil 
properties. This period provides sufficient time to test 
the stored fuel oil to determine that the new fuel oil, when 
mixed with previously stored fuel oil, remains acceptable, 
or to restore the stored fuel oil properties. This 
restoration may involve feed and bleed procedures, 
filtering, or combination of these procedures. Even if a DG 
start and load was required during this time interval and 
the fuel oil properties were outside limits, there 1s high 
likelihood that the DG would still be capable of perfonning 
its intended function. 

Ll 

With required starting air receiver pressure< 225 psig, 
sufficient capacity for five successive DG normal starts 
does not exist. However, as long as the receiver pressure 
is> 150 psig, there is adequate capacity for at least one 
start attempt, and the D6 can be considered OPERABLE while 

<continued} 
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the air receiver pressure is restored to the required limit. 
A period of 48 hours is considered sufficient to complete 
restoration to the required pressure prior to declaring the 
DG inoperable. This period is acceptable based on the 
remaining air start capacity, the fact that most DG starts 
are accomplished on the first attempt, and the low 
probability of an event during this brief period. 

Ll 

With a Required Action and associated Completion Time of 
Condition A, B, C, D, or E not met, or the stored diesel 
fuel oil, lube oil, or starting air subsystem not within 
limits for reasons other than addressed by Conditions A 
through E, the associated DG may be incapable of performing 
its intended function and must be immediately declared 
inoperable. 

SR 3.8.3.1 

This SR provides verification that there is an adequate 
useable inventory of fuel oil in the storage tanks to 
support each DG's operation of all four DGs for 7 days at 
the worst case post accident time-dependent load profile. 
The 7 day period is sufficient time to place both Unit 2 and 
Unit 3 in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,8,3.2 

This Surveillance ensures that sufficient lubricating oil 
inventory (combined inventory in the DG lube oil sump, lube 
oil storage tank, and in a seismically qualified structure) is 
available to support at least 7 days of full load operation 
for each DG. The lube oil inventory equivalent to a 7 day 
supply is 350 gallons and is based on the DG manufacturer's 
consumption values for the run time of the DG. The entire 
inventory of lube oil required by Technical Specifications 
shall be stored in a location which is seismic Class I and is 
protected against other natural phenomena. Implicit in this 
SR is the requirement to verify the 

(continued) 

B 3.8-53 Revision No. 138 



BASES 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 2 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

SR 3.8.3.2 (continued) 

capability to transfer the lube oil from its storage 
location to the DG to maintain adequate inventory for 7 days 
of full load operation without the level reaching the 
manufacturer's recommended minimum level. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.3 

The tests of new fuel oil prior to addition to the storage 
tanks are a means of determining whether new fuel oil is of 
the appropriate grade and has not been contaminated with 
substances that would have an immediate detrimental impact 
on diesel engine combustion. If results from these tests 
are within acceptable limits, the fuel oil may be added to 
the storage tanks without concern for contaminating the 
entire volume of fuel oil in ths storage tanks. These tests 
are to be conducted prior to adding the new fuel to the 
storage tank(s), but in no case is the time between the 
sample (and corresponding results) of new fuel and addition 
of new fuel oil to the storage tanks to exceed 31 days. The 
tests, limits, and applicable ASTM Standards are as follows: 

a. Sample the new fuel oil in accordance with ASTM 
D4057-81 (Ref. 6); 

b. Verify in accordance with the tests specified in ASTM 
0975-81 (Ref. 6) as discussed in Reference 7 that the 
sample has a kinematic viscosity at 40°C of~ 1.9 
centistokes and$ 4.1 centistokes (if specific gravity 
was not determined by comparison with the supplier's 
certification), and a flash point of~ 125°F; 

c. Verify in accordance with tests specified in ASTM 
01298-80 (Ref. 6) as discussed in Reference 7 that the 
sample has an absolute specific gravity at 60/60°F of 
~ 0.83 and$ 0.89, or an absolute specific gravity of 
within 0.0016 at 60/60°F when compared to the 
supplier's certificate, or an API gravity at 60°F of 
~ 27° and$ 39°, or an API gravity of within 0.3° at 
60°F when compared to the supplier's certification; 
and 
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SR 3.8,3.3 (continued) 

d. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in accordance with ASTM 04176-82 (Ref. 6) as discussed in Reference 7; or verify, in accordance with ASTM 0975-81 (Ref. 
6), that the sample has a water and sediment content 
~ 0.05 volume percent when dyes have been 
intentionally added to fuel oil (for example due to 
sulfur content). 

failure to meet any of the above limits is cause for 
rejecting the new fuel oil, but does not represent a failure to meet the LCD concern since the fuel oil is not added to the storage tanks. 

Following the initial new fuel oil sample, the fuel oil is analyzed to establish that the other properties are within the required acceptance criteria for new fuel oil specified in Table 1 of ASTM 0975-81. The testing methodology must be in accordance with ASTM 0975-81 as discussed in Reference 7, except that the testing methodology for sulfur may be in accordance with ASTM 01552-79 (Ref. 6) or ASTM 02622-82 (Ref. 6) or ASTM 05453 (for ultra low sulfur diesel). Even with the use of ultra-low sulfur diesel fuel oil, the Technical Specifications acceptance limit for sulfur weight percent is maintained by Table 1 of ASTM 0975-81. In addition to the properties specified in Table 1 of ASTM D975-81 1 measurement of lubricity is required, in accordance with the testing methodology in ASTM 06079, with acceptance criteria specified in Table 1 of ASTM 0975-06. These additional analyses are required by Specification 5.5.9, "Diesel Fuel Oil Testing Program," to be performed within 31 days following sampling and addition. This 31 day requirement is intended to assure that: 1) the new fuel oil sample taken is no more than 31 days old at the time of adding the new fuel oil to the DG storage tank, and 2) the results of the new fuel oil sample are obtained within 31 days after addition of the new fuel oil to the DG storage tank. The 31 day period is acceptable because the fuel oil properties of interest, even if they were not within stated limits, would not have an immediate effect on DG operation. This Surve1llance ensures the availability of high quality fuel oil for the OGs. 

Fuel oil degradation during long term storage shows up as an increase in particulate, mostly due to oxidation. The presence of particulate does not mean that the fuel oil w1ll not burn properly in a diesel engine. The particulate can cause fouling of filters and fuel oil injection equipment, however, which can cause engine failure. The fuel oil properties which can affect diesel generator performance (flash point, cetane number, viscosity, cloud point) do not change during storage. If these properties are within specification when the fuel is placed in storage, they will remain within specification unless other non-specification petroleum products are added to the storage tanks. The addition of non-specification petroleum products is precluded by above described surveillance test program. 
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SR 3.8.3,3 (cont1nued) 

Particulate concentrations should be determined in 
accordance with ASTM D2276-78 (Ref. 6), Method A, as 
discussed in Reference 7 except that the filters specified 
in ASTM 02276-78, (Sections 3.1.6 and 3.1.7) may have a 
nominal pore size up to three microns. This method involves 
a gravimetric determination of total particulate 
concentration in the fuel oil and has a limit of 10 mg/l. 
It is acceptable to obtain a field sample for subsequent 
laboratory testing in lieu of field testing. For the Peach 
Bottom Atomic Power Station design in which the total volume 
of stored fuel oil is contained in four interconnected 
tanks, each tank must be considered and tested separately. 

The Frequency of this test takes 1nto consideration fuel oil 
degradation trends that indicate that particulate 
concentration ;s unlikely to change significantly between 
Frequency intervals. 

SR 3.8.3.4 

This Surveillance ensures that, without the aid of the 
refill compressor, sufficient air start capacity for each DG 
is available. The system design requirements provide for a 
minimum of five normal engine starts without recharging. The 
pressure specified in this SR is intended to reflect the 
lowest value at which the five starts can be accomplished. 

The Surveillance Frequency is controlled under the 
SurveilTance Frequency C~ntrol Program. 

SR 3.8.3.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 
environment in order to survive. Periodic removal of water 
from the fuel storage tanks eliminates the necessary 
environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In 
addition, it eliminates the potential for water entrainment 
in the fuel oil during DG operation. Water may come from any 
of several sources, including condensation, ground water, 
rain water, contaminated fuel oil, and from 
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SR 3,8.3.5 (continued) 

breakdown of the fuel oil by bacteria. Frequent checking 
for and removal of accumulated water minimizes fou11 ng and 
provides data regarding th..e watertight integrity 0f the fuel 
oil system. The Surveillance Frequency is controlled under 
the SurveilJ~n~e F~equency Control Program. This SR 1s for 
preventive mai.ntenance. The presence of water does not 
ne~essarily represent failure of this SR, provided the 
accumulated water 1s re~oved during perfqrmante of the 
Surveillance. 

1. UFSAR, Section 8.5.2. 

2, RegulatQry Guide 1.137, Revision 1. 

3. ANSI fH95, 19'76. 

4. U~SAR, Chapter 6. 

5. UfSAR, Chapter 14. 

6. ASTM Standa~ds: 04057-8!; D976-81; D1298-80; 
04176-82i 01552-79; D2622~82; 02276-78; and 0975-06. 

7. Letter from G. A. Hunger (PECO Energy) to USNRC 
Document Control Desk; Peach Bottom Atomie Power 
Stat1on Units 2 and 3, Supplement 7 to TSCR 93-16, 
Conversion to Improved Technical Specifications; dated 
May 24, 1995. 
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The DC electrical power syst811 provides the AC emergency 
power system with control power. It also provides a source 
of reliable, uninterruptible 125/250 voe power and 125 voe 
control power and instrument power to Class IE and non-Class 
IE loads during normal operation and for safe shutdown of 
the plant following any plant design basis event or accident 
as documented in the UFSAR (Ref. 1), independent of AC power 
availability. The DC Electrical Power System meets the 
intent of the Proposed IEEE Criteria for Class IE Electrical 
Systems for Nuclear Power Generating Stations (Ref. 2). The 
DC electrical power system is designed to have sufficient 
independence, redundancy, and testability to perfonn its 
safety functions, assU11ting a single failure. 

The DC power sources provide both motive and control power, 
and instrument power, to selected safety related equipment, 
as well as to the nonsafety related equipment. There are 
two independent divisions per unit, designated Division I 
and Division II. Each division consists of two 125 voe 
batteries. The two 125 voe batteries in each division are 
connected in series. Each 125 voe battery has two chargers 
(one normally inservice charger and one spare charger) that 
are exclusively associated with that battery and cannot be 
interconnected with any other 125 voe battery. The chargers 
are supplied from separate 480 V motor control centers 
(MCCs). £ach of these HCCs is connected to an independent 
emergency AC bus. Some of the chargers are capable of being 
supplied by Unit 3 MCCs, which receive power from a 4 kV 
emergency bus, via manual transfer switches. However, for a 
required battery charger to be considered OPERABLE when the 
unit is in MOOE I, 2, or 3, it must receive power from its 
associated Unit 2 MCC. The safety related loads between the 
125/250 voe subsystem are not transferable except for the 
Automatic Depressurization System (ADS) valves and logic 
circuits and the main steam safety/relief valves. The ADS 
logic circuits and valves and the main steam safety/relief 
valves are noraally fed from the Division I DC system. 

{continued} 
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Duri~g normal operation, the DC loads are powered from the 
battery chargers with the batteries floating on the system. 
In case of loss of normal power to the battery charger, the 
DC loads are powered from the oatteries. 

The DC power distribution system is described in more detail 
in Bases for LCO 3.B.7, "Distribution Syster.i-Operating," 
and LCO 3.8.8, "Distribution System-Shutdown." 

Each of the unit's two DC electrical power divisions, 
consisting of two 125 V batteries in series, four battery 
chargers (two normally inservice chargers and two spare 
chargers), and the corresponding control eq~1pment and 
interconnecting cabling, is separately housed in a 
ventilated room apart from its chargers ond distribution 
centers. Each division is separated electrically from the 
other division to ensure that a single failure in one 
division does not cause a failure in a redundant division. 
There is no sharing between redundant Class lE divisions 
such as batteries, battery chargers, or distribution panels. 

Each battery has adequate storage capacity to meet the duty 
cycle(s) discussed in the UFSAR, Chapter B (Ref 7). The 
battery is designed with additional capacity above that 
required by the design duty cycle to allow for temperature 
variations and other factors. 

The batteries for DC electrical power subsystems are sized 
to produce required capacity at soi of nameplate rating, 
corresponding to warranted capacity at end of life cycles 
and the 105% design demand. The minimum design voltage 
limit is 105/210 V. 

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 V for a 58 cell battery Ci .e., cell voltage 
of 2.07 volts per cell (Vpc)). The open circuit voltage is 
the voltage maintained when there is no charging or 
discharging. Once fully charged with its open circuit 
voltage> 2.07 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging. Optimal long 
term performance however, is obtained by maintaining a float 
voltage 2.23 to 2.27 Vpc. This provides adequate over
potenti al, which limits the formation of lead sulfate and 
self discharge. The nominal float voltage of 2.25 Vpc 
corresponds to a total float voltage output of 130.5 V for a 
58 cell battery as discussed in the UFSAR, Chapter 8 
(Ref. 7). 

Each required battery charger of DC electrical power 
subsystem has ample power output capacity for the steady 
state operation of connected loads required during normal 
operation, while at the same time maintaining its battery 
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bank fully charged. Each battery charger has sufficient 
capacity to restore the battery from the design minimum 
charge to its fully charged state within 20 hours while 
supplying normal steady state loads following a LOCA 
coincident with a loss of offsite power. 

The battery charger is normally in the float-charge mode. 
Float-charge 1s the condition in which the charger is 
supplying the connected loads and the battery cells are 
receiving adequate current to optimally charge the 
battery. This assures the internal losses of a battery 
are overcome and the battery is maintained in a fully 
charged state. 

When desired, the charger can be placed in the equalize 
mode. The equal1ze mode is at a higher voltage than the 
float mode and charging current is correspondingly 
higher. The battery charger is operated in the equalize 
mode after a battery discharge or for routine maintenance. 

Following a battery discharge, the battery recharge 
characteristic accepts current at the current limit of 
the battery charger (if the discharge was significant, 
e.g., following a battery service test) until the battery 
terminal voltage approaches the charger voltage setpoint. 
Charging current then reduces exponentially during the 

remainder of the recharge cycle. Lead-calcium batteries 
have recharge efficiencies of greater than 95%, so once 
at least 105% of the ampere-hours discharged have been 
returned, the battery capacity would be restored to the 
same condition as it was prior to the discharge. This 
can be mon1tor~d by direct observation of the 
exponentially decaying charging current or by evaluating 
the amp-hours discharged from the battery and amp-hours 
returned to the battery. 

A description of the Unit 3 QC power sources is provided in 
the Bases for Unit 3 LCO 3.8.4, "DC Sources-Operating." 

(continued) 
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The in1t1al conditions of Design Basis Accident (OBA) and 
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume 
that Eng1neered Safety Feature (ESF) systems are OPERABLE. 
The DC electrical power system provides normal and emergency 
DC electrical power for the DGs, emergency auxiliaries, and 
control and switching during all MODES of operation. The 
OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basts of the unit. This includes 
maintaining DC sources OPERABLE during accident cQnditions 
in the event of: 

a. An assumed loss of all offsite AC power or all onsite 
AC power; and 

b. A worst case single failure. 

The DC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

The Unit 2 Division I and Division II DC electrical power 
subsystems, with each DC subsystem consisting of two 125 V 
station batteries in series, two battery chargers (one per 
battery), and the corresponding control equipment and 
interconnecting cabling supplying power to the associated 
bus, are required to be OPERABLE to ensure the availability 
of the required power to shut down the reactor and maintain 
it 1n a safe condition after an abnormal operational 
transient or a postulated DBA. In addition, DC control 
power (which provides control power for the 4 kV load 
circuit breakers and the feeder breakers to the 4 kV 
emergency bus) for two of the four 4 kV emergency buses, as 
well as control power for two of the diesel generators, is 
provided by the Unit 3 DC electrical power subsystems. 
Therefore, Unit 3 Division I and Division II DC electrical 
power subsystems are also required to be OPERABLE. A Unit 3 
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DC electrical power subsystem OPERABILITY requirements are 
the same as those required for a Unit 2 DC electrical power 
subsystem, except that the Unit 3: l) Division I DC 
electrical power subsystem is allowed to consist of only the 
125 V battery C, an associated battery charger, and the 
corresponding control equipment and interconnecting cabling 
supplying 125 V power to the associated bus; and 2) 
Division II DC electrical power subsystem is allowed to 
consist of only the 125 V battery D, an associated battery 
charger, and the corresponding control equipment and 
interconnecting cabling supplying 125 V power to the 
associated bus. This exception is allowed only if all 
250 VDC loads are removed from the associated bus. In 
addttion, a Unit 3 battery charger can be powered frORI a 
Unit 2 AC source, (as described in the Background section of 
the Bases for Unit 3 LCO 3.8.4, •oc Sources-Operating•), 
and be considered OPERABLE for the purposes of meeting this 
LCO. Thus, loss of any DC electrical power subsystem does 
not prevent the minillWII safety function from being 
performed. 

The DC electrical power sources are required to be OPERABLE 
in MODES 1, 2, and 3 to ensure safe unit operation and to 
ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in 
the event of a postulated OBA. 

The DC elect~ical power requirements for MODES 4 and 5 are 
addressed in LCO 3.8.5, •De Sources- Shutdown.a 

AJ. 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if the DC electrical power 
subsystem inoperability resulted in de-energization of an AC 
or DC bus. Therefore, the Required Actions of Condition A 
ate IROdified by a Note to indicate that when Condition A 

Ccont1 ouedl 
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results in de-energization of a Unit 2 4 kV emergency bus or 
a Unit 3 DC bus, Actions for LCO 3.8.7 must be 1mmed1ately 
entered. This allows Condition A to provide requirements 
for the loss of a Unit 3 DC electrical power subsystem (due 
to performance of SR 3.8.4.7 or SR 3.8.6.6) without regard 
to whether a bus is de-energized. LCO 3.8.7 provides the 
appropriate restriction for a de-energized bus. 

If one Unit 3 DC electrical power subsystem is inoperable 
due to performance of SR 3.8.4.7 or SR 3.8.6.6, the 
remaining DC electrical power subsystems have the capacity 
to support a safe shutdown and to mitigate an accident 
condition. In the case of an inoperable Unit 3 DC 
electrical power subsystem, since a subsequent postulated 
worst case single failure could result in the loss of safety 
function, continued power operation should not exceed 
7 days. The 7 day Completion Time is based upon the Unit 3 
DC electrical power subsystem be1ng inoperable due to 
performance of SR 3.8.4.7 or SR 3.8.6.6. Performance of 
these two SRs will result in 1noperability of the Unit 3 DC 
divisional batteries since these batteries are needed for 
Unit 2 operation, more time is provided to restore the 
batteries, if the batteries are inoperable for performance 
of required Surveillances, to preclude the need for a dual 
unit shutdown to perform these Surveillances. The Unit 3 DC 
electrical power subsystems also do not provide power to the 
same type of equipment as the Unit 2 DC sources. The 
Completion Time also takes into account the capacity and 
capability of the remaining DC sources. Alternatively, a 
Completion Time can be determined in accordance with the Risk 
Informed Completion Time Program. 

8.1, B.2, and B.3 

Condition B represents one subsystem with one required Unit 3 
battery charger (3C or 3D) inoperable. A required battery 
charger is one that is needed to support the operation and 
safe shutdown of the unit. Condition Bis exited when the 
standby battery charger 1s placed in service. The ACTIONS 
provide a response that focuses on returning the battery to 
the fully charged state and restoring a fully qualified 
charger to OPERABLE status in a reasonable time period. 
Required Action B.1 requires the battery terminal voltage be 
restored to greater than or equal to the minimum established 
float voltage within 12 hours. Required Act1on B.2 requires 
the battery float current to be restored to less than or 
equal to 2 amps within 24 hours and requires it to be checked 
once per 12 hours thereafter unt11 Cond1t1on B 1s exited. 
This time provides for returning the inoperable charger to 
OPERABLE status or providing an alternate means of restoring 
the battery to a fully charged condition from any discharge 
that might have occurred due to the charger 1noperabil1ty. 

<continued) 
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A discharged battery having terminal voltage of at least the 
minimum established float voltage indicates that the battery 
is on the exponential charging current portion (the second 
part) of its recharge cycle. The time to return a battery to 
its fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus, there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown with its own attendant risk. 

If established battery terminal float voltage cannot be 
restored to greater than or equa, to the minimum established 
float voltage within 12 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that 1s incapable of maintaining 
established battery terminal float voltage does not provide 
assurance that it can revert to and operate properly in the 
current limit mode that is necessary during the recovery 
period following a battery discharge event that the DC system 
is designed for. 

Required Action B.2 requires that the battery float current 
be verified as less than or equal to 2 amps within 24 hours 
and checked once per 12 hours thereafter until Condition Bis 
exited. This indicates that, lf the battery had been 
discharged as the result of the inoperable battery charger, 
it is now fully capable of supplying the maximum expected 
load requjrement. The 2-amp value is based on returning the 
battery to 98% charge and assumes a 5% design margin for the 
battery. If at the expiration of the initial 24-hour period 
the battery float current is not less than or equal to 2 amps 
this indicates the battery has not been returned to a fully 
charged condition to support a safe shutdown and mitigate an 
accident condition. 
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Required Action 8.3 limits the restoration time for the 
inoperable battery charger to 72 hours. Th1s action is 
applicable if an alternate means of restoring the battery to 
a fully charged condition has been used (e.g., balance of plant 
non-Class lE battery charger). The 72-hour Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. Alternatively, a 
Comp1et1on Time can be determined in accordance with the Risk 
Informed Completion Time Program. 

Condition A contains the Required Actions and associated 
Completion Times for a Unit 2 DC electrical power subsystem 
jnoperability due to the performance of SR 3.8.4.7 or SR 
3.8.6.6. Even though the associated battery charger 1s 
disconnected from the battery during the performance of SR 
3.8.4.7 or SR 3.8.6.6, Condition Bis not also entered when 
Condition A is entered. 

Ll 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even ff the DC electrical power 
subsystem inoperability resulted in de-energization of an AC 
bus. Therefore, the Required Actions of Condition Care 
modified by a Note to indicate that when Condition C results 
in de-energization of a Unit 2 4 kV emergency bus, Actions 
for LCO 3.8.7 must be immediately entered. This allows 
Condition C to provide requirements for the loss of a Unit 3 
DC electrical power subsystem without regard to whether a 
bus is de-energized~ LCO 3.8.7 provides the appropriate 
restriction for a de-energized bus. 

<continued) 

B 3.8-62b Revision No. 159 



BASES 

ACTIONS 

PBAPS UNIT 2 

Ll (continued) 

DC Sources-Operat1ng 
B 3.8.4 

If one of the Un1t 3 DC electrical power subsystems is 
inoperable for reasons other than Condition A or B, the 
remaining DC electrical power subsystems have the capacity 
to support a safe shutdown and to mitigate an accident 
condition. Since a subsequent worst case single failure 
could, however, result in a loss of minimum necessary DC 
electrical subsystems to mitigate a worst case accident, 
continued power operation should not exceed 12 hours, The 
12 hour Completion Time reflects a reasonable time to assess 
unit status as a function of the inoperable DC electrical 
power subsystem and takes into consideration the importance 
of the Unit 3 DC electrical power subsystem. Alternatively, 
a Completion Time can be determined in accordance with the 
Risk Informed Completion Time Program. 

0.1, D,2. and D,3 

Condition D represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintained). Condition Dis exited when the 
standby battery charger is placed in service within two 
hours. The ACTIONS provide a tiered response that focuses on 
returning the battery to the fully charged state and 
restoring a fully qualified charger to OPERABLE status in a 
reasonable time period. Required Action D.I requires that 
the battery terminal voltage be restored to greater than or 
equal to the minimum established float voltage within 2 
hours. This time provides for returning the inoperable 
charger to OPERABLE status or providing an alternate means of 
restoring battery terminal voltage to greater than or equal 
to the minimum established float voltage. Restoring the 
battery terminal voltage to greater than or equal to the 
minimum established float voltage provides good assurance 
that, within 12 hours, the battery will be restored to its 
fully charged condition (Required Action 0.2) from any 
discharge that might have occurred due to the charger 
inoperability. 

A discharged battery having terminal voltage of at least 
the minimum established float voltage indicates that the 
battery is on the exponenti8l charging current portion 
(the second part) of its recharge cycle. The time to 
return a battery to its fully charged state under this 
condition is simply a funct1on of the amount of the 
previous discharge and the recharge character1st1c of the 
battery. Thus there 1s good assurance of fully recharg1ng 
the battery within 12 hours, avoiding a premature shutdown 
with its own attendant risk. 

ccont1nued> 
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0.1, D.2 and 0.3 (cont1nued) 

DC Sources-Operating 
B 3.8.4 

If establ1shed battery terminal float voltage cannot be 
restored to greater than or equal to the m1nimum 
established float voltage within 2 hours, and the charger 
1s not operating in the current-limiting mode, a faulty 
charger is indicated. A faulty charger that is incapable 
of maintaining e$tablished battery terminal float voltage 
does not provide assurance that it can revert to and 
operate properly in the current limit mode that is 
necessary during the recovery period following a battery 
discharge event that the DC system is designed for. 

If the charger is operating in the current limit mode after 2 
hours that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The 
time to return the battery to its fully charged condition in 
this case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assurance that it can be recharged within 12 
hours (Required Action 0.2). 

Required Action 0.2 requires that the battery float current 
be verified as less than or equal to 2 amps. This indicates 
that, if the battery had been discharged as the result of the 
inoperable battery charger, it 1s now fully capable of 
supplying the maximum expected load requirement. The 2 amp 
value is based on returning the battery to 98% charge and 
assumes a 51 design margin for the battery. If at the 
expiration of the initial 12 hour period the battery float 
current is not less than or equa1 to 2 amps this indicates 
there may be additional battery problems and the battery must 
be declared inoperable. 

Required Action 0.3 limits the restoration time for the 
inoperable battery charger to 72 hours. This action is 
applicable if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
plant non-Class lE battery charger). The 72 hour Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. Alternatively, 
a Completion Time can be determined in accordance with the 
Risk Informed Completion Time Program. 

<continued> 
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DC Sources-Operating 
B 3.8.4 

Condition E represents one Unit 2 subsystem with a loss of 
ability to completely respond to an event, and a potential 
loss of ability to remain energized during normal operation. 
It is therefore imperative that the operator's attention 
focus on stabilizing the unit, minimizing the potential for 
complete loss of DC power to the affected subsystem. The 
2 hour limit is consistent with the allowed time for an 
inoperable DC Distribution System Subsystem. 

If one of the Unit 2 DC electrical power subsystems is 
inoperable for reasons other than Condition D (e.g., an 
associated inoperable battery), the remaining DC electrical 
power subsystems have the capacity to support a safe 
shutdown and to mitigate an accident condition. Since a 
subsequent worst case single failure could result in the 
loss of minimum necessary DC electrical subsystems to 
mitigate a worst case accident, continued power operation 
should not exceed z hours. The 2 hour Completion Time is 
consistent with Regulatory Guide 1.93 (Ref. 4) and reflects 
a reasonable time to assess unit status as a function of the 
inoperable DC electrical power division and, if the Unit 2 
DC electrical power division is not restored to OPERABLE 
status, to prepare to initiate an orderly and safe unit 
shutdown. The 2 hour limit is also consistent with the 
allowed time for an inoperable Unit 2 DC Distributton System 
Subsystem. Alternatively, a Completion Time can be 
determined in accordance with the Risk Informed Completion 
Time Program. 

(continued) 
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F,l and F,2 

DC Sources-Operating 
B 3.8.4 

If the inoperable DC electrical power subsystem cannot be 
restored to OPERABLE status within the required Completion Time, 
the unit must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the unit must be brought to at 
least MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on op,erating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. The Completion Time to bring the unit to MODE 4 
is consistent with the time required in Regulatory Guide 1.93 
(Ref. 4). 

Ll 

Condition G corresponds to a level of degradation in the DC 
electrical power subsystems that causes a required safety 
function to be lost. When more than one DC source is lost, 
this results in a loss of a required function, thus the 
plant is in a condition outside the accident analysis. 
Therefore, no additional time is Justified for continued 
operation. LCO 3.0.3 must be entered immediately to 
commence a controlled shutdown. 

As Noted at the beginning of the SRs, SR 3.8.4.1 through 
SR 3.8.4.8 are applicable only to the Unit 2 DC electrical 
power subsystems and SR 3.8.4.9 is applicable only to the 
Unit 3 DC electrical power subsystems. 

SR 3,8.4,1 

Verifying battery terminal voltage while on float charge for 
the batteri~s helps to ensure the effectiveness of the 
battery chargers, which support the ability of the batteries 
to perform their intended function. Float charge is the 
condition in which the charger is supplying the continuous 
charge required to overcome the internal losses of a battery 
and maintain the battery in a fully charged state while 
supplying the continuous steady state loads of the 
associated DC subsystem. On float charge, battery cells 
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SR 3.8.4.1 (continued) 

DC Sources-Operating 
B 3.8.4 

will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the 
nominal design voltage of the battery and are consistent 
with the minimum established float voltage (2.13 Vpc times 
the number of connected cells or 123.5 V for a 58 cell 
battery at the battery terminals). This voltage maintains 
the battery plates in a condition that supports rnainta1ntng 
the grid life. 

These SR must be performed unless the battery is on equalize 
charge or has been on equalize charge any time during the 
previous four days. This allows the routine frequency to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequency is applicable and continues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional four days allow time for battery voltage to 
return to normal after the equalize charge and time to 
perform the test. The intent of the additional time is to 
allow orderly, yet prompt performance of the surveillance 
that will produce meaningful results once the equalize 
charge is complete. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,8.4.2 

DELETED 

SR 3.8.4.3 

DELETED 
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DC Sources-Operating 
B 3.8.4 

This SR verifies the design capacity of the battery chargers. 
The minimum charging capacity requirement is based on the 
capacity to maintain the associated battery in its fully 
charged condition, and to restore the battery to its fully 
charged condition following the worst case design discharge 
while supplying normal steady state loads. The minimum 
required amperes and duration ensures that these requirements 
can be sat1sf1ed. 

This SR provides two options. One option requires that each 
battery charger be capable of supplying at least 200 amps at 
the minimum established float voltage for at least 4 hours. 
The ampere requirements are based on the output rating of 
the chargers. lhe voltage requirements are based on the 
charger voltage level after a response to a loss of AC power. 

The time period is sufficient for the charger temperature 
to have stabil1zed and to have been maintained for at least 2 
hours. 

The other option requires that each battery charger be 
capable of recharging the battery after a service test 
coincident with supplying the largest coincident demands of 
the various continuous steady state loads (irrespective of 
the status of the plant during which these demands occur). 
This level of loading may not normally be available following 
the battery service test and will need to be supplemented 
with additional loads. The duration for this test may be 
longer than the charger sizing criteria since the battery 
recharge is affected by float voltage, temperature, and the 
exponential decay in charging current. The battery is 
recharged w~en the measured charging current is s 2 amps. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR $.8,4,7 

DC Sources ,_Gperati ng 
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A batt~ry service test i£ a specia1 test of the battery's 
capability, as found, to satisfy the design rsquirements 
(1:J_attery duty cycl~) •bf the DC Electric,al Powtir- Syst-em. Tlte 
discharge rate an~ test length corresponds to the qesign 
duty cycle reQu1rements. 

The Survei 11 an~e Frequency is corrtrol led under the 
surveillance frequehcy Control Program. 

Thii SR is modified by two Notes. Note 1 allows performanGe 
of a mod1fi€d performance ctacharge test in lieu of a 
$ervice test. 

The reqs~n for Note 2 is that performihg the Surveillance 
would remove a required DC electrical power subsy~tem from 
service, perturb tfia electric.al distributi0n system, -and 
challen~e safety systems. Credit may be taken for unplanned 
events that satisfy the Surveillance. 

·R€vision No. 150 



B,AStS 

SURVtILLANtE 
REQUIREMENTS 

PBAPS UN IT 2 

SR 3,8,4,8 

DHETEO 

B 3.8-68 

DC Sources-Operating 
B 3.8.4 

Revision ND, 150 

- ------- -------- ------------ , -- - __ J 



)_ 

!. 
I 
( 

., 

PBAPS l.JNIT 2 . 

THIS BASES PAGE HAS INTENTIONALLY 
- BEEN LEFT B.LANK 

' __ · ---------------- --------------. ----~--. _- -=-----



BASES 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 2 

SR 3.8.4,9 

DC Sources-Operating 
B 3.8.4 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.4.1 through 
SR 3.8.4.7) are applied only to the Unit 2 DC electrical 
power subsystems. This Surveillance is provided to direct 
that the appropriate Surveillances for the required Unit 3 
DC electrical power subsystems are governed by the Unit 3 
Technical Specifications. Performance of the applicable 
Unit 3 Surve1llances will satisfy Unit 3 requirements, as 
well as satisfying this Unit 2 Surveillance Requirement. 

The Frequency required by the applicable Unit 3 SR also 
governs performance of that SR for Unit 2. As Noted, 1f 
Unit 3 is in MODE 4 or 5. or moving irrad1atea fuel 
assemblies,~ the secondary containment, the Note to Unit 3 
SR 3.8.5.1 is applicable. This ensures that a Unit 2 SR 
will not require a Unit 3 SR to be performed, when the 
Unit 3 Technical Specifications exempts performance of a 
Unit 3 SR. (However, as stated in the Unit 3 SR 3.8.5.1 
Note, while performance of the SR is exempted, the SR still 
must be met.) 

1. UFSAR, Chapter 14. 

2. "Proposed IEEE Criteria for Class lE Electrical 
Systems for Nuclear Power Generating Stations," June 
1969. 

3. IEEE Standard 485, 1983. 
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DC Sources-Operating 
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4. Regulatory Guide 1.93, December 1974. 

5. IEEE Standard 450, 2002. 

6. NEDC-32988-A. Rev4sion 2. Technical Justification to 
Support Risk· Informed Modi fi cation to Selected Requ1 red 
En-0 States for BWR Plants, December 2oa2. 

7. UFSAR, Chapter 8. 
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B 3.8.5 DC Sources-Shutdown 
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LCO 

PBAPS UN IT 2 

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources-Operating." 

The initial conditions of Design Basis Accident and 
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume 
that Engineered Safety Feature systems are OPERABLE. The DC 
electrical power system provides normal and emergency DC 
electrical power for the diesel generators (DGs), emergency 
auxiliaries, and control and switching during all MODES of 
operation. 

The OPERABILITY of the DC subsystems is consistent with the 
initial assuw.ptions of the accident ana1yses and the 
requirements for the supported systems' OPERABILITY. 

The OPERABILITY of the m1n1mum DC electrical power sources 
during MODES 4 and 5 and during movement of irradiated fuel 
assemblies in secondary containment ensures that: 

a. The facility can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficie~t instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate DC electrical power is provided to mitigate 
events postulated during shutdown, such as a fuel 
handling accident. 

The DC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

The Unit 2 DC electrical power subsystems, with each DC 
subsystem consisting of two 125 V station batteries in 
series, two battery chargers Cone per battery), and the 
corresponding control equipment and interconnecting cabling 
supplying power to the associated bus, are required to be 
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DC Sources - Shutdown 
B 3.8.5 

OPERABLE to support Unit 2 DC distribution subsystems 
required OPERABLE by LCO 3.8.8, "Distribution Systems
Shutdown." When the equipment required OPERABLE: 1) does 
not require 250 VDC from the DC electrical -power subsystem; 
and 2) does ~ot require 125 VDC from one of the two 125 V 
batteries of the DC electrical power subsystem, the U~it 2 
DC electrical power subsystem requirements can be modified 
to only include one 125 V battery (the battery needed to 
provide power to required equipment), an associatea battery 
charger, and the corresponding control equipment and 
interconnecting cabling supplying 125 V power to the 
associated bus. This exception ~sallowed only if all 
250 VDC loads are removed from the associated bus. In 
addition, DC control power (which provides control power for 
the 4 kV load circuit breakers and the feeder breakers to 
the 4 kV emergency Dus) for two of the four 4 kV emergency 
buses, as well as control power for two of the diesel 
generators, is provided by the Unit 3 DC electrical power 
subsystems. Therefore, the u~,t 3 DC electrical power 
subsystems needed to support required components are also 
required to be OPERABLE. The Unit 3 DC electrical power 
subsystem OPERABILITY requirements are the same as those 
required for a Unit 2 DC electrical power subsystem. In 
addition, battery chargers (Unit 2 and Unit 3) can be 
powered from the opposite unit's AC source (as described in 
the Background section of the Bases for LCO 3. 8. 4, "DC 
Sources-Operating"), and be considered OPERABLE for tne 
purpose of meeting this LCO. 

This requirement ensures the avaiiability of sufficient DC 
electrical power sources to operate the unit in a safe 
manner and to mitigate the consequences of postul-0ted events 
during shutdown (e.g., fuel handling accidents and 
inadvertent reactor vessel draindown). 

The DC electrical power sources required to be OPERABLE in 
MODES 4 and 5 and during movement of irradiated fuel 
assemblies in the secondary containment prcvide assurance 
that: 

a. Required features to provide core cooling are 
available; 
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DC Sources- Shutdown 
B 3.8.5 

b. Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can , ead to core damage during shutdo•.-m 
are available; and 

d. Instrumertation a1~d control capability is available 
for monitoring and ma1nta1ning the unit 1n a cold 
shutdown condition or refueling condition. 

The DC electrical power requi1'ements for MODES 1, 2, ana 3 
are covered 1n LCO 3.8.4. 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, 
since irraa,ated fuel assembly movement can occur in MODE l, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 1s not applicable. If moving irradiated fuel 
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel asseMblies while in 
MOOE 1, 2, or 3, the fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown. 

~.l, A.2, and A,3 

Condition A represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintained). The ACTIONS provide a tiered 
response that focuses on returning the battery to the fully 
charged state and restoring a fully qualified charger to 
OPERABLE status in a reasonable time period. Required Action 
A.l requires that the battery term1nol voltage be restored to 
greater than or equal to the minimum established float 
voltage witni~ 2 hours. This time provides for returning the 
inoperable charger to OPERABLE status or providing an 
alternate means of restoring battery terminal voltage to 
greater than or equal to the minimum established float 
voltage. Restoring the battery term1nal voltage to greater 
than or equal to the minimum established float voltage 
provides good assurance that, within 12 hours, the battery 
will be restored to ,ts fully charged condition (Requ1red 
Action A.2) from any discharge that might have occurred due 
to the charger inoperability. 

d 
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A discharged battery having terminal voltage of at least 
the minimum established float voltage indicates that the 
battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The time to 
return a battery to its fully c~arged state under this 
condition is simply a function of the amount of the 
previous discharge and the recharge characteristic of the 
battery. Thus there is good assurance of fully recharging 
the battery within 12 hours. 

If established bcittery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 2 hours, and the charger is not 
operating in the current-limiting mode. a faulty cnarger is 
indicated. A faulty charger that 1s incapable of maintaining 
established battery terminal float voltage does not provide 
assurance that it can revert to and operate properly in the 
current limit mode that is necessary during the recovery 
period followi~g a battery discharge event that the DC system 
is designed for. 

If the charger is operating in the current limit mode after 2 
hours that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The time 
to return the battery to its fully charged condition in this 
case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, tne amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assuranc~ that it can be recharged within 12 
hours (Required Action A.2). 

Required Action A.2 requires that the battery float current 
be verified as less than or equal to 2 amps. This indicates 
that, if the battery had been discharged as the result of the 
inoperable battery charger, it has now been fully recharged. 
If at the expiration of the initial 12 hour period the 
battery float current is not less than or equal to 2 amps 
this indicates there may be additional battery problems and 
the battery must be declared inoperable. 

Required Action A.3 limits the restoration time for the 
inoperable battery charger to 72 hours. This action is 
applicatle if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltoge has been used (e.g., balance of 
plant non-Class lE battery charger). The 72 hour Co~pletion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. 

i ue l 
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DC Sources - Shutdown 
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If more than one DC distribution subsystem is required 
according to LCD 3.8.8, the DC subsystems remaining OPERABLE 
with one or more DC power sources inoperable may be capable 
of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowance of the option to declare required features 
inoperable with associated DC power sources inoperable, 
appropriate restrictions are implemented in accordance with 
the affected system LCOs' ACTIONS. In man1 instances. this 
optio~ may involve undesired administrative efforts. 
Therefore, the allowa~ce for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS and 
movement of irradiated fuel assemblies). 

Suspension of these activities shall rot preclude 
completion of actions to establish a safe conservative 
condition. These actions minimize the probability of the 
occurrence of postulated events. It is further required 
to immediately initiate action to restore the required DC 
electrical power subsystem[s] and to continue this action 
until restoration is accomplished in order to provide the 
necessary DC electrical power to the plant safety systems. 

The Completion Time of immediately is consistent with the 
required times for actio~s requiring prompt attention. 
The restoration of the required DC electrical power 
subsystems should be completed as quickly as possible in 
order to minimize the time during which the plant safety 
systems may be without sufficient power. 

(continued) 
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SR 3.8.5.1 requires performance of all Surveillances 
required by SR 3.8.4.1 through SR 3.8.4.7. Therefore, see 
the corresponding Bases for LCO 3.8.4 for a discussion of 
each SR. 

This SR is modified by a Note. The reason for the Note is 
tQ preclude requiring the OPERABLE DC electrical power 
subsystems from being discharged below their capability to 
provide the required power supply or otherwise rendered 
inoperable during the performance of SRs. It is the intent 
that these SRs must still be capable of being met, but 
actual performance is not required. 

SR 3.8.5.2 

This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 3 DC electrical power 
subsystems are governed by the Unit 3 Technical 
Specifications. Performance of the applicable Unit 3 
Surveillances will satisfy Unit 3 requirements, as well as 
satisfying this Unit 2 Surveillance Requirement. The 
Frequency required by the applicable Unit 3 SR also governs 
performance of that SR for Unit 2. 

As Noted, if Unit 3 is in MODE 4 or 5, or moving irradiated 
fuel assemblies in the secondary containment, the Note to 
Unit 3 SR 3.8.5.1 is applicable. This ensures that a Unit 2 
SR will not require a Unit 3 SR to be performed, when the 
Unit 3 Technical Specifications exempts performance of a 
Unit 3 SR. (However, as stated in the Unit 3 SR 3.8.5.1 
Note, wh1le performance of an SR is exempted, the SR still 
must be met.) 

1. UFSAR, Chapter 14. 
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This LCO delineates the limits on battery float current as 
well as electrolyte temperature, 1 evel, and float voltage 
for the DC electrical power subsystems batteries. A 
discussion of these batteries and their OPERABILITY 
requirements is provided in the Bases for LCO 3.8.4, "DC 
Sources- Operating," and LCO 3.8.5, "DC Sources-Shutdown." 
In additi~n to the limitations of this Specification, the 
licensee controlled program also implements a program 
specified in Specification 5.5.15 for monitoring various 
battery parameters. 

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 V for 58 cell battery (i.e., cell voltage 
of 2.07 volts per cell (Vpc)). The o~en circuit voltage is 
the voltage maintained when there is no charging or 
discharging. Once fully charged with its open circuit 
voltage> 2.07 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.23 to 
2.27 Vpc. This provides adequate over-potential which limits 
the formation of lead sulfate and self discharge. The 
nominal float voltage of 2.25 Vpc corresponds to a total 
float voitage output of 130.5 V for a 58 cell battery as 
discussed in the UFSAR, Chapter 8 (Ref. 3). 

The initial conditions of Design Basis Accident (OBA) and 
transient analyses in UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature systems are OPERABLE. The DC 
electrical power subsystems provide normal and emergency DC 
electrical power for the diesel generators (DGs), emergency 
auxiliaries, and control and switching during all MODES of 
operation. 

The OPERABILITY of the DC subsystems is cons1stent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the unit as discussed in 
the Bases of LCO 3.8.4, "DC Sources-Operating," and 
LCO 3.8.5, "DC Sources-Shutdown. 
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Since battery parameters support the operation of the DC 
electrical power subsystems, they satisfy Criterion 3 of the 
NRC Policy Statement. 

Battery parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down the 
reactor and maintain it in a safe condition after an abnormal 
operational transient or a postulated OBA. Battery Parameter 
limits are conservatively established, allowing continued DC 
electrical system function even with limits not met. 
Additional preventative maintenance, testing, and monitoring 
performed in accordance with the Technical Requirements 
Manual, Section 3.21, Battery ~onitoring and Maintenance 
Program, is conducted as specified in Specification 5.5.15. 

The battery parameters are required sole1y for the support of 
the associated DC electrical power subsystem. Th€refore, 
battery parameters are only required when the DC power source 
is required to be OPERABLE. Refer to the Applicability 
discussions in Bases for LCO 3.8.4 and LCO 3.8.5. 

(continued) 
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With one or more cells in one or more batteries in one 
subsystem< 2.07 V, the battery cell is degraded. Within 2 
hours verification Of the required battery charger 
OPERABILITY is made by monitoring the battery terminal 
voltage (SR 3.8.4.1) and of the overall battery state of 
charge by monitoring the battery float charge current (SR 
3.8.6.1). This assures that there is still sufficient 
battery capacity to perform the intended function. 
Therefore, the affected battery is not required to be 
considered inoperable solely as a result of one or more 
cells in one or more batteries< 2.07 V, and continued 
operation is permitted for a limited period up to 24 hours. 

Since the Required Actions only specify "perform," a 
failure of SR 3.8.4.1 or SR 3.8.6.1 acceptance cr1teria 
does not result in this Required Action not met. However, 
if one of the SRs is failed the appropriate Condition(s), 
depending on the cause of the failures, is entered. If SR 
3.8.6.1 is failed then there is not assurance that there 
is still sufficient battery capacity to perform the 
intended function and the battery must be declared 
inoperabl€ immediately. 

B.l and B.2 

One or more batteries in one subsystem with float current 
> 2 amps indicates that a partial discharge of the battery 
capacity has occurred. This may be due to a temporary 
loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some 
loss of capacity. Within 2 hours verific~tion of the 
required battery charger OPERABILITY is made by monitoring 
the battery terminal voltage. If the terminal voltage is 
found to be less than the minimum established float 
voltage there are two possibilities, the battery charger 
is inoperable or is operating in the current limit mode. 
Condition A for LCOs 3.8.4 and 3.8.5 addresses charger 
inoperability. If the charger is operating in the current 
limit mode after 2 hours that is an indication that the 
battery has been substantially discharged and likely 
cannot perform its required design functions. The time to 
return the battery to its fully charged condition in this 
case is a function of the battery charger capacity, the 
amount of loads on the associated DC System, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. 
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The charge time can be extensive, and there is not 
adequate assurance that it can be recharged within 12 
hours (Required Action B.2). The battery must ther€fore 
be declared inoperable. 

If the float voltage is found to be satisfactory but there 
are one or more battery cells with float voltage less than 
2.07 V, the associated "OR" statement in Condition Fis 
applicable ana the battery must be declared inoperable 
immed1ately. If float voltage 1s satisfactory and there 
are no cells less than 2.07 V there is good assurance 
that, within 12 hours, the battery will be restored to its 
fully charged condition (Required Action 8.2) from any 
discharge that might have occurred due to a temporary loss 
of the battery charger. 

A discharged battery with float voltage (the charger 
setpoint) across its terminals indicates that the battery 
is on the exponential charging current portion (the second 
part) of its recharge cycle. The time to return a battery 
to its fully charged state under this condition is simp1y 
a function of the amount of the previous discharge and t~e 
recharge characteristic of the battery. Thus there is 
good assurance of fully recharging the battery within 12 
hours, avoiding a premature shutdown with its own 
attendant risk. 

If the condition is due to one or more cells in a low 
voltage condition but still greater than 2,07 V and float 
voltage is found to be satisfactory, this is not an 
indication of a substantially discharged battery and 12 
hours is a reasonable time prior to declaring the battery 
inoperable. 

Since Required Action 8.1 only specifies "perform," a 
failure of SR 3.8.4.1 acceptance criteria does not result 
in the Required Action not met. However, if SR 3.8.4.1 is 
failed, the appropriate Condition(s), depending on the 
cause of the failure, is entered. 
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With on~ or more batteries in one SLlbsystem with one or 
more cells electrolyte level above the top of the plat€s, 
but below the minimum established design limits, the 
battery still retains sufficient capacity to perform the 
intended function. Therefore, the affected battery is not 
required to be considered inoperable solely as a result of 
electrolyte level not met. Within 31 days the minimum 
established design limits for e1ectrolyte level must be 
re-established. 

With electrolyte level below the top of the plates there 
is a potential for d,yout and plate degradation. Required 
Actions C.l and C.2 address this potential (as well as 
provisions in Specification 5.5.15, Battery Monitoring and 
Maintenance Program). They are modified by a Note that 
indicates they are only applicable if electrolyte level is 
below the top of the plates. Within 8 hours level is 
required to be restored to above the top of the plates. 
The Required Action C.2 requirement to verify that there 
is no leakag€ by visual inspection and the Specification 
5.5.15.b item to initiate action to equalize and test 1n 
accordance with manufacturer's recommendation. They are 
performed following the restoration of the electrolyte 
level to above the top of the plates. Based on the 
results of the manufacturer's recommen-0ed testing the 
battery may have to be declared inoperable and the 
affected cel1s replaced. 
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With one or more batteries in one subsystem with pilot 
cell temperature less than the minimum established design 
limits, 12 hours is allowed to restore the temperature to 
within limits. A low electrolyte temperature limits the 
current and power available. Since the battery is sized 
with margin, while battery capacity is degraded, 
sufficient capacity exists to perform the intended 
function and the affected battery is not required to be 
considered inoperable solely as a result of the pilot cell 
temperature not met. 

Ll 

With one or more batteries in redundant subsystems with 
battery parameters not within limits there is not 
sufficient assurance that battery capacity has not been 
affected to the degree that the batteries can still 
perform their required function, given that redundant 
batteries are involved. With redundant batteries involved 
this potential could result in a total loss of function on 
multiple systems that rely upon the batteries. The longer 
Completion Times specified for battery parameters on non
redundant batteries not within limits are therefore not 
appropriate, and the parameters must be restored to within 
limits on at least one subsystem within 2 hours . 

.Ll 

When any battery parameter is outside the allowances of the 
Required Actions for Condition A, B, C, 0, or E, sufficient 
capacity to supply the maximum expected load requirement is 
not ensured and the corresponding battery must be declared 
inoperable. Additionally, discovering one or more batteries 
in one subsystem with one or more battery cells float voltage 
less than 2.07 V and float current greater than 2 amps 
indicates that the battery capacity may not be sufficient to 
perform the intended functions. The battery must therefore 
be declared inoperable immediately. 
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Verifying battery float current while on float charge is 
used to determine the state of charge of the battery. Float 
charge is the condition in which the charger is supplying 
the continuous charge required to overcome the internal 
losses of a battery and maintain the battery in a charged 
state. The equipment used to monitor float current must 
have the necessary accuracy and capability to determine 
electricar currents in the expected range. The float 
current requirements are based on the float current 
indicative of a charged battery. 

The SR must be performed unless the battery is on equalize 
charge or has been on equalize charge any ti~e during the 
previous four days. This allows the routine Frequency to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequency is applicable and cont1nues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional four days allow time for battery voltage to 
return to normal after the equalize charge and time to 
perform the test. The intent of the Note is to allow 
orderly,· yet prompt performance of the survei1lance that 
will produce meaningful results once the equalize charge is 
complete. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that states the float current 
requirement is not required to be met when battery terminal 
voltage is less than the minimum established float voltage of 
SR 3.8.4.1. When this float voltage is not maintained the 
Required Actions of LCO 3.8.4 CONDITION Care being taken, 
which provide the necessary and appropriate verifications of 
the battery condition. Furthermore, the float current limit 
of 2 amps is established based on the nominal float voltage 
value and is not directly applicable when this voltage is not 
maintained. 
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Battery Parameters 
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Optimal long term battery performance is obtained by 
maintaining a float voltage greater than or equal to the 
minimum established design limits, which corresponds to 
130.5 Vat the battery terminals, or 2.25 Vpc. This 
provides adequate over-potential, which limits the formation 
of lead sulfate and self discharge, which could eventually 
render the battery inoperable. Float voltages in this range 
or less, but greater than 2.07 Vpc, are addressed 1n 
Specification 5.5.15. SRs 3.8.6.2 and 3.8.6.5 require 
verification that the cell float voltages are equal to or 
greater than the short term absolute minimum voltage of 2.07 
V. 

These SRs must be performed unless the battery is on 
equalize charge or has been on equalize charge any time 
during the previous 4 days. This allows the routine 
Frequency to be extended until such a time that the SR can 
be properly performed and meaningful results obtained. The 
surveillance frequency is applicable and continues during 
the time that the battery is on equalize with the exception 
that the surveillance does not need to be performed 1f the 
battery has been on eql/alize during the previous 4 days. 
The additional 4 days allow time for battery voltage to 
return to normal after the equalize charge (nominally 3 
days) and trme to perform the test (nominally 1 day). The 
intent of the additional time is to allow orderly, yet 
prompt performance of the surveillance that will produce 
meaningful results once the equalize charge is complete. 

The Surveillance Frequency is controlled under The 
Surveillance Frequency Control Program. 

Table 3,8.6,1 DELETED 

SR 3.8,6.3 

The limit specified for electrolyte level ensures that the 
plates suffer no physica1 damage and maintains adequate 
electron transfer capability. The minimum design electrolyte 
level is the minimum level indication mark on the battery 
cell jar. The Surveillance Frequency is controlled under Th€ 
Surveillance Frequency Control Program. 
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Battery Parameters 
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This Surveillance verifies that the pilot cell temperature 
is greater than or equal to the minimum established design 
limit (i.e., 50°F). Pilot cell electrolyte temperature is 
maintained above this temperature to assure the battery can 
provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery 
sizing calculations act to inhibit or reduce battery 
capacity. The Surveillance Frequency is controlled under 
The Surveillance Frequency Control Program. 

SR 3.8.6.6 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any 
change in the capacity determined by the acceptonce test. 
The test is intended to determine overall battery 
degradation due to age and usage. 

Either the battery performance discharge test or the modified 
performance discharge test is acceptable for satisfying SR 
3.8.6.6; however, only the modified performance discharge 
test may be used to satisfy the battery service test 
requirements of SR 3.8.4.7. 

A modified discharge test is a test of the battery 
capacity and its ability to provide a high rate, short 
duration load (usually the highest rate of the duty 
cycle). This will often confirm the battery's ability to 
meet the critical period of the load duty cycle, in 
addition to determining its percentage of rated capacity. 
Initial conditions for the modified performance discharge 
test should be identical to those specified for a service 
test. 

It may consist of just two rates; for instance, the one 
minute rate for the battery or the largest current load of 
the duty cycle, followed by the test rate employed for the 
performance test, both of which envelope the duty cycle of 
the service test. Since the ampere-hours removed by a one 
minute discharge represents a very small portion of the 
battery capacity, the test rate can be changed to that for 
the performance test without compromising the results of the 
performance discharge test. The battery terminal voltage 
for the modified performance discharge test must remain 
<lbove the minimum battery terminal voltage specified in the 
battery service test for the duration of time equal to that 
of the service t€st. 
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The acceptance criteria for this Surveillance are consistent 
with IEEE-450 (Ref. 2l and IEEE-485 (Ref. 4). These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is increasing, even if there is ample capacity to meet the 
load requirements. Furthermore, the battery is sized to 
meet the assumed duty cycle loads when the battery design 
capacity reaches this 80% limit. 

The Frequency for this test is in accordance with The 
Frequency Control Program. If the battery shows 
degradation, or if the battery has reached 85% of its 
expected 11fe and capacity is< 1001 of the manufacturer's 
rating, the Surveillance Frequency is reduced to 12 months. 
However, if the battery shows no degradation but has 

reached 85% of its expected life, the Surveillance Frequency 
is only reduced to 24 months for batteries that retain 
capacity> 100% of the manufacturer's rating. Degradation 
is indicated, according to IHE-450 (Ref. 2), when the 
battery capacity drops by more than 10% relative to its 
capacity on the previous performance test or when it is 10% 
below the manufactursr's rating. All these Frequencies are 
consistent with the recommendations in IEEE-450 (Ref. 2). 

This SR is modified by a Note. The reason for the Note 
is that performing the Surveil1ance would remove a 
required DC electrical power subsystem from service, 
perturb the electrical distribution system, and challenge 
safety systems. 

l. UFSAR, Chapter 14. 

2. IEEE Standard 450, 2002. 

3. UFSAR, Chapter 8. 

4. IEEE Standard 485, 1983. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7 Distribution Systems-Operating 

BASES 

BACKGROUND The onsite Class IE AC and DC electrical power distribution 
system is divided into redundant and independent AC and DC 
electrical power distribution subsystems. 

The primary AC distribution system for Unit 2 consists of 
four 4 kV emergency buses each having two offsite sources of 
power as well as an onsite diesel generator (DG) source. 
Each 4 kV emergency bus is connected to its normal source of 
power via either emergency auxiliary transformer no. 2 or 
no. 3. During a loss of the normal supply of offsite power 
to the 4 kV emergency buses, the alternate supply breaker 
from the alternate supply of offsite power for the 4 kV 
emergency buses attempts to close. If all offsite sources 
are unavailable, the onsite emergency DGs supply power to 
the 4 kV emergency buses. (However, these supply breakers 
are not governed by this LCO; they are governed by 
LCO 3.8.1, "AC Sources-Operating•.) 

The secondary plant distribution system for Unit 2 includes 
480 VAC load centers El24, E224, E324, and E424. 

There are two independent 125/250 voe electrical power 
distribution subsystems for Unit 2 that support the 
necessary power for ESF functions. 

In addition, since some components required by Unit 2 
receive power through Unit 3 electrical power distribution 
subsystems, the Unit 3 AC and DC electrical power 
distribution subsystems needed to support the required 
equipment are also addressed in LCO 3.8.7. A description of 
the Unit 3 AC and DC Electrical Power Distribution System is 
provided in the Bases for Unit 3 LCO 3.8.7, •01stribution 
System-Operating.• 

The list of required Unit 2 distribution buses is presented 
in Table B 3.8.7-1. 

(continued) 
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APPLICABLE The initial conditions of Design Basis Accident {OBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 14· (Ref. 1), assume 

Engineered Safety Feature (ESF) systems are OPERABLE. The 
AC and DC electrical power distribution systems are designed 
to provide sufficient capacity, capability, redundancy, and 
reliability to ensure the availability of necessary power to 
ESF systems so that the fuel, Reactor Coolant System, and 
containment design limits are not exceeded. These limits 
are discussed in more detail in the Bases for Section 3.2, 
Power Distribution Limits; Section 3.5, Emergency Core 
Cooling Systems {ECCS) and Reactor Core Isolation Cooling 
(RCIC) System; and Section 3.6 Containment Systems. 

LCO 

PBAPS UNIT 2 

The OPERABILITY of the AC and DC electrical power 
distribution subsystems is consistent with the initial 
assumptions of the accident analyses and is based upon 
meeting the design basis of the unit. This includes 
maintaining distribution systems OPERABLE during accident 
conditions in the event of: 

a. An assumed loss of all offsite power or all onsite 
AC electrical power; and 

b. A postulated worst case single failure. 

The AC and DC electrical power distribution system satisfies 
Criterion 3 of the NRC Policy Statement. 

The Unit 2 AC and DC electrical power distribution 
subsystems are required to be OPERABLE. The required Unit 2 
electrical power distribution subsystems listed in 
Table B 3.8.7-1 ensure the availability of AC and DC 
electrical power for the systems required to shut down the 
reactor and maintain it in a safe condition after an 
abnormal operational transient or a postulated DBA. As 
stated in the Table, each division of the AC and DC 
electrical power distribution systems is a subsystem. In 
addition, since some components required by Unit 2 receive 
power through Unit 3 electrical power distribution 
subsystems (e.g., Standby Gas Treatment (SGT) System, 
emergency heat sink components, and DC control power for two 
of the four 4 kV emergency buses, as well as control power 
for two of the diesel generators), the Unit 3 AC and DC 

{continued) 
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electrical power d1stribution subsystems needed to support 
the required equipment must also be OPERABLE. The Unit 3 
electrical pow€r distribution subsystems that may be 
required are listed in Unit 3 Table B 3.8.7-1. 

Maintaining the Unit 2 Division I and II and required Un1t 3 
AC and DC electrical power distribution subsystems OPERABLE 
ensures that the redundancy incorporated into the design of 
ESF is not defeated. Therefore, a single failure within any 
system or within the electrical power distribution 
subsystems will not prevent safe shutdown of the reactor. 

The Unit 2 and Unit 3 AC electrical power distribution 
subsystems require the associated ouses and electrical 
circuits to be energized to their proper voltages. The 
Unit 2 and Unit 3 DC electrical power distribution 
subsystems require the associated buses to be energized to 
their proper voltage from either the associated batteries or 
chargers, which include the Class lE chargers and the 
balance of plant non-Class lE charger. However, when a Unit 
3 DC electrical power subsystem is only required to have one 
125 V battery and associated battery charger to be 
considered OPERABLE (as described in the LCD section of the 
Bases for LCO 3.8.4, "DC Sources-Operating"), the proper 
voltage to which the associated bus is required to be 
energized is lowered from 250 V to 125 V. 

Based on the number of safety significant electrical loads 
associated witn each electrical power distribution component 
(i.e., bus, load center, or distribution panel) listed in 
Table B 3.8.7-1, if one or more of the electrical power 
distribution components within a division (listed in Table 
3.8.7,1) becomes inoperable, entry into the appropriate 
ACTIONS of LCO 3.8.7 is required. Other electrical power 
distribution components such as motor control centers (MCC) 
and distribution panels, which help comprise the AC and DC 
distribut1on systems are not listed in Table B 3.8.7-1. The 
loss of electrical loads associated with these electrical 
power djstribut~on components may not result in a complete 
loss of a redundant safety function necessary to shut down 
the reactor and maintain it in a safe condition. Therefore, 
should one or more of these electrical power distribution 
components become inoperable due to a failure not affecting 
the OPERABILITY of an electrical power distribution 
component listed in Table B 3.8.7-1 (e.g., a breaker 
supplying a single MCC fails open), the individual loads on 
the electrical power distribution component would be 
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considered inoperable, and the appropriate Conditions and 
Required Actions of the LCOs governing the individual loads 
would be entered. If however, one or more of these 
electrical power distribution components is inoperable due 
to a failure also affecting the OPERABILITY of an electrical 
power distribution component listed 1n Table B 3.8.7-1 
(e.g., loss of a 4 kV emergency bus, which results in de
energization of all elettrical power distribution components 
powered from the 4 kV emergency bus), while these electrical 
power distribution components and individual loads are still 
considered inoperable, the Conditions and Required Actions 
of the LCO for the individual loads are not required to be 
entered, since LCO 3.0.6 allows this exception (i.e., the 
loads are inoperable due to the inoperabil1ty of a support 
system governed by a Technical Specification; the 4 kV 
emergency bus). 

In addition, transfer switches between redundant safety 
related Unit 2 and Unit 3 AC and DC power distribution 
subsystems must be open. This prevents any electrical 
malfunction in any power distribution subsystem from 
propagating to the redundant subsystem, which could cause 
the failure of a redundant subsystem and a loss of essential 
safety function(s). If any transfer switches are closed, 
the electrical power distribution subsystem which is not 
being powered from its normal source (i.e., it is being 
powered fr011 its redundant electrical power distribution 
subsystem) is considered inoperable. This applies to the 
onsite, safety related, redundant electrical power 
distribution subsystems. It does not, however, preclude 
redundant Class lE 4 kV emergency buses from being powered 
from the same offsite circuit. 

The electrical power distribution subsystems are required to 
be OPERABLE in MODES 1, 2, and 3 to ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided, and containment 
OPERABILITY and other vital functions are maintained 
in the event of a postulated DBA. 

{continued) 
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Electrical power d1stribution subsystem requirements for 
HODES 4 and 5 and other cond1tions in wh1ch AC and DC 
electrical power distribution subsystems are required. are 
covered in LCO 3.8.8. "Distribution Systems-Shutdown." 

Ll 

Pursuant to LCO 3.0.6, the DC Sources-Operating ACTIONS 
would not be entered even 1f the AC electrical power 
distribution subsystem inoperability resulted in de
energization of a required battery charger. Therefore. the 
Required Actions of Condition A are modified by a Note to 
indicate that when Condition A results in de-energization of 
a required Unit 3 battery charger, Actions for LCO 3.8.4 
must be immediately entered. This allows Condition A to 
provide requirements for the loss of a Un1t 3 AC electrical 
power distribution subsystem without regard to whether a 
battery charger 1s de-energized. LCO 3.8.4 provides the 
appropriate restriction for a de-energized battery charger. 

If one or more of the required Unit 3 AC electrical power 
distribution subsystems are inoperable, and a loss of 
function has not occurred as described in Condition F, the 
remaining AC electrical power distribution subsystems have 
the capacity to support a safe shutdown and to mitigate an 
accident condition. Since a subsequent worst case single 
failure could, however, result in the loss of certain safety 
functions, continued power operation should not exceed 
7 days The 7 day Completion Time takes into account the 
capacity and capability of the remaining AC electrical power 
distribution subsystems, and is based on the shortest 
restoration time allowed for the systems affected by the 
inoperable AC electrical power distribution subsystem in the 
respective system Specification. Alternatively, a Co~pletion 
Time c~n be determined in accordance with the Risk Informed 
Completion Time CRICT) Program. A Note has been provided to 
indicate that a RICT is only applicable when a loss of 
function has not occurred. 

B....l 

If one of the required Unit 3 DC electrical power 
distribution subsystems is inoperable, the remaining DC 
electrical power distribution subsystems have the capacity to 
support a safe shutdown and to mitigate an accident 
condition. Since a subsequent worst case single failure 
could, however, result in the loss of safety function, 
continued power operation should not exceed 12 hours. The 12 
hour Complet1on Time 

<continued) 

B 3.8-87 Revision No. 159 



BASES 

ACTIONS 

PBAPS UNIT 2 

Distribution Systems-Operating 
B 3.8.7 

LI (continued) 

reflects a reasonable time to assess unit status as a 
function of the inoperable DC electrical power distribution 
subsystem and takes into consideration the importance of the 
Unit 3 DC electrical power distribution subsystem. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

Ll 

With one Unit 2 AC electrical power distribution subsystem 
inoperable, the remaining AC electrical power distribution 
subsystems are capable of supporting the minimum safety 
functions necessary to shut down the reactor and maintain it 
1n a safe shutdown condition, assuming no single failure. 
The overall reliability is reduced, however, because a 
single failure in the remaining power distribution 
subsystems could result in the minimum required ESF 
functions not being supported. Therefore, the Unit 2 AC 
electrical power distribution subsystem must be restored to 
OPERABLE status within 8 hours or in accordance with the Risk 
Informed Completion Time Program. 

The Condition C worst scenario is one 4 kV emergency bus 
without AC power (i.e., no offsite power to the 4 kV 
emergency bus and the associated DG inoperable). In this 
Condition, the unit is more vulnerable to a complete loss of 
Unit 2 AC power. It is, therefore, imperative that the unit 
operators' attention be focused on minimizing the potential 
for loss of power to the remaining buses by stabilizing the 
unit, and on restoring power to the affected bus(es). The 
8 hour time limit before requiring a unit shutdown in this 
Condition is acceptable because: 

a. There is a potential for decreased safety if the unit 
operators' attention is diverted from the evaluations 
and actions necessary to restore power to the affected 
bus(es) to the actions associated with taking the unit 
to shutdown within this time limit. 

b. The potential for an event in conjunction with a 
single failure of a redundant component in the 
division with AC power. (The redundant component is 
verified OPERABLE in accordance with 
Specification 5.5.11, •safety Function Determination 
Program (SFDP).") 

Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

Ccont1nued) 
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With one Unit 2 DC e1ectr1ca1 power distribution subsystem 
inoperable, the remaining DC electr1ca1 power distribution 
subsystem is capab1e of sl(pport1ng the minimum saf~ty 
functions necessary to shat down the rea-ctor and maintain 1t 
in a safe shutdown,condition, assuming no single failure. 
The overa11 re11ab11ity is reduced, however, because a 
single failure in the remain1n9 DC electrical power 
d1strtbution subsystem could result in the minimum required 
ESF functions not being supported. Therifore, the Unit 2 DC 
electrical power distribution subsystem must be restored to 
OPERABLE status within 2 hours or in accordance with the 
Risk Informed Completion Ttine Program. 

Condition O repre:sents one Unit ,2 ele~tricll.l pewer
distribut1on subsystem without adequate DC power, 
potentially with both the battery($) significantly degraded 
and the associated charger(s) nonfunctioning. In this 
situation the plant is significantly more vulnerable to a 
complete loss of all Unit 2 DC power, It is, therefore, 
imperative that the operator's attention focus on 

(continued) 
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stab1,Uz1ng the pl ant I min1m1 zing the potent1 al for.lass of 
power to th.e rell)ain1ng electrical power dtstMbyt1on 
subsystem, and res.taring power to tf:re affette.cl electrical 
power d1strtbution subsystem. · 

Thfs 2 hour lim1t 1s more conservat1ve than Comp1et1on Times 
allowed for tffe majority of components that would be without 
pow~r. Taktng exception to LCO 3.0,2 for com~onents without 
adequ,ate QC power, which wou1d have ~equ1red .Action 
Colnplet1on nmes shorter than 2 hours, is ,acceptable because 
of~ 

a. The potential for decreased safety when requir1ng a 
change 1n plant cond1t1ons (i.e., requiring a. 
shutdown) while not allowing stable Operations to 
continue; 

b.. The potential for decreased safety when requiring 
entry 1nto numer-ous appl 1 cable Cond1t1ons an(l Required 
Actions for components without DC power, while not 
providing suffi~ient t1me for t~e operators to perform 
the necessary evaluations andact1ons for restoring 
power to the affected subsysteml 

c. •The potential for an event in conjunction w1th a 
single fatlure of a redundant component. 

The 2 hour Complet1on·T1nte for DC e1ectr1ca1 power 
d1 str:f but1 on supsjstems is consistent w1 th Regul atopy 
Gu1de 1.93 (Ref. 2). 

Alternat1v~1.Y, a Comp1_et1on i1me can be determined 1n [ 
accortlanca wtth the ·R1 sl< Informed Completion nroe Program. · 

{~<rnt1nu~d) 
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ACTIONS 
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SURVEILLANCE 
REQUIREMENTS 
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.E......1 

Di stri but ion Systems -Ope rat mg 
B 3.8.7 

If the inoperable electrical power distribution subsystem 
cannot be restored to OPERABLE status within the associated 
Completion Time, the unit must be brought to a MODE in which 
the overall plant risk is minimized. To achieve this status, 
the plant must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 3) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The a]lowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

Condition F corresponds to a level of degradation in the 
electrical power distribution system that causes a required 
safety function to be lost. When more than one Condition is 
entered, and this results in the loss of a required 
function, the plant is in a condition outside the accident 
analysis. Therefore, no additional time is justified for 
continued operation. LCO 3.0.3 must be entered immediately 
to commence a controlled shutdown. 

SR 3.8.7.1 

This Surveillance verifies that the AC and DC electrical 
power distribution systems are functioning properly, with 
the correct circuit breaker alignment (for the AC electrical 
power distribution system only). The correct AC breaker 

B 3.8-91 Revision No. 85 



BASES 

SURVEnLANCE 
REQUIREMENTS 

REFERENCES 
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'------------

SR 3.8,7,1 (continued} 

Distribution Systems-Operating 
S 3 .. 8. 7 

al1gnment ensures the appropriate s,eparation and 
independence of the electric~l buses are maintained, and 
power is available to each requtred bus. The verification 
of indicated power availability on the AC and DC buses 
ensures that the required p0wer is readily avatlable for 
motive as w.ell as control fun·ctions for critical system 
loads conhected to these buses. This may be performed bY 
verification of absence of low voltage alarms. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Gontro1 Program. 

1. UFSAR, Chapter 14. 

2. Regulatory Guide 1,93, December 1974. 

3. NEOC-32988-A, Revision 2, Tedmical Justification tGl 
Support Risk-Informect Modification to Selected Required 
End State~ for BWR Plants 1 December 2002. 

Revi.sion No. 86 
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TYPE 

AC,buses 

DC buses 

Distributicm Syst8llS-0perat.ing 
B 3.8.7 

Table B 3.8.7-1 (page 1 of 1} 
AC and OC Electrical Powet Distribution Systeqas 

VOLTAGE DIVISION I* DlVISION II* 

4160 V Eael"Qency Buses Emergency Buses 
E12, E32 E22, E42 

480 Y Load Centers Load Centers 
El24, E324 E224, £424 

250 V Distribution Panel D1str1bution Pane1 
2AD18 2B018 

* Each divisioh of the AC and DC electrical power distributien systems is 
a subsystem. 

PBAPS UNIT 2 Revision No. 0 



Distribution Systems-Shutdown 
B 3.8.8 

B 3.8 ELECTRICAL POWER SYSTEMS 

8 3.8.8 Oistributi.on Systems-Shutdown 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UN IT 2 

A description of the AC and DC electrical power distribution 
system is provided in the Bases for LCD 3.8.7, "Distribution 
Systems -Operating. u 

The initial conditions of Design Basis Accident and 
trans1ent analyses in the UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature (ESF) systems are OPERABLE. The 
AC and DC electrical power distribution systems are designed 
to provide sufficient capacity, capabi1ity, redundancy, and 
reliability to ensure the availability of necessary po~er to 
ESF systems so that the fuel, Reactor Cool ant System, and 
containment design iimits are not exceeded. 

The OPERABILITY of the AC and DC electrical power 
distribution system is consistent with the initial 
assumptions of the accident analyses and the requ~rements 
for the supported systems' OPERABILITY. 

The OPERABILITY of the minimum AC and DC electrica: power 
sources and associated power distribut1on subsystems during 
MODES 4 and 5 and during movement of irr2diated fuel 
assemblies in the secondary containment ensures that: 

a. The facility canoe maintair.ed in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate power is provided to mitigate events 
postulated during shutdown, such as a fuel handling 
accident. 

The AC and DC electrical power distribution systems satisfy 
Criterion 3 of the NRC Policy Statement. 

(continued) 
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BASES (continued) 

Distribution Systems-Shutdown 
B 3.8.8 

LCO Var1ous combinations of subsystems, equipment, and 
components are required OPERABLE by other LCOs, depending on 
the specific plant condition. Implicit in those 
requirements is the required OPERABfLITY of necessary 
support required features. This LCO explicitly requ1res 
energization of the portions of the Unit 2 electrical 
distribution system necessary to support OPERABILITY of 
Technical Specifications required systems, equipment, and 
components-both specifically addressed by their own LCO, 
and implicitly required by the definition of OPERABILITY. 

APPLICABILITY 

PBAPS UN IT 2 

In addition, some components that may be required by Unit 2 
receive power through Unit 3 electrical power distributio~ 
subsystems (e.g., Standby Gas Treatment (SGT) System and DC 
control power for two of the four 4 kV emergency buses, as 
well as control power for two of the diesel generators). 
Therefore, Unit 3 AC and DC €lectrical power distribution 
subsystems needed to support the required equipment must 
also be OPERABLE. 

In add1tion, it is acceptable for required buses to be 
cross-tied during shutdown conditions, permitting a single 
source to supply multiple redundant buses, provided the 
source is capable of maintaining proper frequency (if 
required) and voltage. 

Maintaining these portions of the distribution system 
energized ensures the availability of sufficient power to 
operate the plant in a safe manner to mitigate the 
consequences of postulated events during shutdown (e.g., 
fuel handling accidents). 

The AC and DC electrical power distribution subsystems 
required to be OPERABLE in MODES 4 and 5 and during movement 
of irraaiated fuel assemblies in the secondary containment 
provide assurance that: 

a. Systems that provide core cooling are available; 

b. Systems needed to mitigate a fuel nandling accident 
are available; 

C 
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BASES 

APPLICABILITY 
(continued) 

ACTIONS 

PBAPS UNIT 2 

C. 

Distribution Systems-Shutdown 
B 3.8.8 

Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

The AC and DC electrical power distribution subsystem 
requirements for MODES 1, 2, and 3 are covered in LCO 3.8.7. 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCD 3.0.3 is not appl~cable. If moving irradiated fuel 
assemblies while 1n MODE 4 or 5, LCO 3.0.3 would not specify 
any action. If moving 1rradiated fuel assemblies while in 
MODE 1, 2, or 3, t~e fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies would not be 
suffic1ent reason to require a reactor shutdown. 

A,l, A.2.1, A.2.2, A.2.3, and A.2.4 

Although redundant required features may require redundant 
electricQl power distribution subsystems to be OPERABLE, one 
OPERABLE distribution subsystem may be capable of supporting 
sufficient required features to allow continuation of CORE 
ALTERATIONS, and fuel movement. By allowing the option to 
declare required features inoperable with associated 
electrical power distribution subsystems inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystem LCO's Required Actions. 
However, in many instances this option may involve undesired 
administrative efforts. ,herefore, the allowance for 
sufficiently conservative actions is made, (i.e., to suspend 
CORE ALTERATIONS, and movement of irradiated fuel assemblies 
in the secondary containment). 
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Distrioution Systems-Shutdown 
B 3.8.8 

A.l. A.2,1. A,2.2. A.2.3. and A.2,4 (continued) 

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition. 
These actions minimize the probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the plant safety systems. 

Notwithstanding performance of the above conservative 
Required Actions, a required residual heat removal-shutdown 
cooling (RHR-SDC) subsystem may be inoperable. In this 
case, Required Actions A.2.1 through A.2.4 do net adequately 
address the concerns relating to coolant circulation and 
heat removal. Pursuant to LCO 3.0.6, the RH~-SOC ACTIONS 
would not be entered. Therefore, Required Action A.2.5 is 
provided to direct declaring RHR-SDC inoperable, which 
results in taking the appropriate RHR-SDC ACTIONS. 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required electrical power distribution 
subsystems should be completed as quickly as possible in 
order to minimize the time the plant safety systems may be 
without power. 

SR 3,8,8.1 

This Surveillance verifies that the AC and DC electrical 
power distribution subsystem is functioning properly, w1th 
the buses energized. The verification of indicated power 
availability on the buses ensures that the required power is 
readily available for motive as well as control functions 
for critical system loads connected to these buses. This 
may be performed by verification of absence of low ~oltage 
alarms. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14. 
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Refueling Equipment Interlocks 
B 3.9.l 

B 3.9 REFUELING OPERATIONS 

B 3.9.l Refueling Equipment Interlocks 

BASES 

BACKGROUND 

PBAPS UNIT 2 

Refueling equipment interlocks restrict the operation of the 
refueling equipment or the withdrawal of control rods to 
reinforce unit procedures that prevent the reactor from 
achieving criticality during refueling. The refueling 
interlock circuitry senses the conditions of the refueling 
equipment and the control rods. Depending on the sensed 
conditions, interlocks are actuated to prevent the operation 
of the refueling equipment or the withdrawal of control 
rods. 

Design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods, when fully inserted, serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions during all fuel movement activities and 
accidents. 

One channel of instrumentation is provided to sense the 
position of the refueling platform, the loading of the 
refueling platform fuel grapple and the full insertion of 
all control rods. Additionally, inputs are provided for the 
loading of the refueling platform frame mounted auxiliary 
hoist and the loading of the refueling platform monorail 
mounted hoist. With the reactor mode switch in the shutdown 
or refueling position, the indicated conditions are combined 
in logic circuits to determine if all restrictions on 
refueling equipment operations and control rod insertion are 
satisfied. 

A control rod not at its full-in position interrupts power 
to the refueling equipment and prevents operating the 
equipment over the reactor core when loaded with a fuel 
assembly. Conversely, the refueling equipment located over 
the core and loaded with fuel inserts a control rod 
withdrawal block in the Reactor Manual Control System to 
prevent withdrawing a control rod. 

(continued) 
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BASES 

BACKGROUND 
(continued) 

Refueling Equipment Interlocks 
B 3.9.1 

The refueling platform has two mechanical switches that open 
before the platform or any of 1ts hoists are physically 
located over the reactor vessel. All refueling hoists have 
switches that open when the hoists are 1oaded with fuel. 

The refueling interlocks use these indications to prevent 
operation of the refueling equipment with fuel loaded over 
the core whenever any control rod is withdrawn, or to 
prevent control rod withdrawal whenever fuel loaded 
refueling equipment is over the core (Ref. 2). 

The hoist switches open at a load lighter than the weight of 
a single fuel assembly in water. 

APPLICABLE The refueling interlocks are explicitly assumed in the UFSAR 
SAFETY ANALYSES analyses for the control rod removal error during refueling 

(Ref. 3) and the fuel assembly insertion error during 
refueling (Ref. 4). These analyses evaluate the 
consequences of control rod withdrawal during refueling and 
also fuel assembly insertion with a control rod withdrawn. 

PBAPS UNIT 2 

A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

Criticality and, therefore, subsequent prompt reactivity 
excursions are prevented during the insertion of fuel, 
provided all control rods are fully inserted during the fuel 
insertion. The refueling interlocks accomplish this by 
preventing loading of fuel into the core with any control 
rod withdrawn or by preventing withdrawal of a rod from the 
core during fuel loading. 

The refueling platform location switches activate at a point 
outside of the reactor core such that, with a fuel assembly 
loaded and a control rod withdrawn, the fuel is not over the 
core. 

Refueling equipment interlocks satisfy Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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BASES (continued) 

Refueling Equipment Interlocks 
B 3.9.1 

LCO To prevent criticality during refueling, the refueling 
interlocks ensure that fuel assemblies are not loaded with 
any control rod withdrawn. 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

To prevent these conditions from developing, the 
all-rods-in, the refueling platform position, the refueling 
platform fuel grapple fuel loaded, the refueling platform 
frame mounted auxiliary hoist fuel loaded, and the refueling 
platform monorail mounted hoist fuel loaded inputs are 
required to be OPERABLE. These inputs are combined in logic 
circuits, which provide refueling equipment or control rod 
blocks to prevent operations that could result in 
criticality during refueling operations. 

In MODE 5, a prompt reactivity excursion could cause fuel 
damage and subsequent release of radioactive material to the 
environment. The refueling equipment interlocks protect 
against prompt reactivity excursions during MODE 5. The 
interlocks are required to be OPERABLE during in-vessel fuel 
movement with refueling equipment associated with the 
interlocks. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and in-vessel fuel movements are not possible. 
Therefore, the refueling interlocks are not required to be 
OPERABLE in these MODES. 

A. l 

With one or more of the required refueling equipment 
interlocks inoperable, the unit must be placed in a 
condition in which the LCO does not apply. In-vessel fuel 
movement with the affected refueling equipment must be 
immediately suspended. This action ensures that operations 
are not performed with equipment that would potentially not 
be blocked from unacceptable operations (e.g., loading fuel 
into a cell with a control rod withdrawn). Suspension of 
in-vessel fuel movement shall not preclude completion of 
movement of a component to a safe position. 

(continued) 
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SU RV E I L LAN C E 
REQUIREMENTS 

REFrntNCES 

PBAPS lJN IT 2 

SR 3.9.1.l 

Refueling Equipment Interlocks 
B 3.9.1 

Performance of a ~HANNEL FUNCTIONAL TEST demonstrates each 
required' l'.'efueling equipment iriterTock will function 
properly when a simu1ated or actua1 signal indicative of a 
required condition is injected int0 the logic. The CHANNEL 
FUNCTIONAL TEST may be performed by any series of 
sequential, overlapping, or total channel steps so that the 
entire channel is tested. 

The surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Sections 1.5.1.1, 1.5.1.8.1, 1.$.2 .. 2.7, 
1.5.2.7.1. 

2. UFSAR, Section 7.6.3. 

3. UFSAR, Section 14,5,3.3. 

4. UFSAR, Section 14.5.3.4. 

and 
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Refuel Position One-Rod-Out Interlock 
B 3.9.2 

B 3.9 REFUELING OPERATIONS 

B 3.9.2 Refuel Position One-Rod-Out Interlock 

BASES 

BACKGROUND The refuel position one-rod-out interlock restricts the 
movement of control rods to reinforce unit procedures that 
prevent the reactor from becoming critical during refueling 
operations. During refueling operations, no more than one 
control rod is permitted to be withdrawn. 

The UFSAR design criteria require that one of the two 
required independent reactivity control systems be capable 
of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions. 

The refuel position one-rod-out interlock prevents the 
selection of a second control rod for movement when any 
other control rod is not fully inserted (Ref. 2). It is a 
logic circuit that has redundant channels. It uses the all
rods-in signal (from the control rod full-in position 
indicators discussed in LCO 3.9.4, •control Rod Position 
Indication"} and a rod selection signal (from the Reactor 
Manual Control System). 

This Specification ensures that the performance of the 
refuel position one-rod-out interlock in the event of a 
Design Basis Accident meets the assumptions used in the 
safety analysis of Reference 3. 

APPLICABLE The refueling position one-rod-out interlock is explicitly 
SAFETY ANALYSES assumed in the UFSAR analysis for the control rod withdrawal 

error during refueling (Ref. 3). This analysis evaluates 
the consequences of control rod withdrawal during refueling. 
A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

PBAPS UNIT 2 

The refuel position one-rod-out interlock and adequate SOM 
(LCO 3.1.1, •SHUTDOWN MARGIN {SOM)•) prevent criticality by 
preventing withdrawal of more than one control rod. With 
one control rod withdrawn, the core will remain subcritical, 
thereby preventing any prompt critical excursion. 

{continued) 
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APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

Refuel Position One-Rod-Out Interlock 
B 3.9.2 

The refuel position one-rod-out interlock satisfies 
Criterion 3 of the NRC Policy Statement. 

To prevent criticality during MODE 5, the refuel position 
one-rod-out interlock ensures no more than one control rod 
may be withdrawn. Both channels of the refuel position 
one-rod-out interlock are required to be OPERABLE, and the 
reactor mode switch must be locked in the Refuel position to 
support the OPERABILITY of these channels. 

In MODE 5, with the reactor mode switch in the refuel 
position, the OPERABLE refuel position one-rod-out interlock 
provides protection against prompt reactivity excursions. 

In MODES 1, 2, 3, and 4, the refuel position one-rod-out 
interlock is not required to be OPERABLE and is bypassed. 
In MODES 1 and 2, the Reactor Protection System 
(LCO 3.3.1.1) and the control rods (lCO 3.1.3) provide 
mitigation of potential reactivity excursions. In MODES 3 
and 4, with the reactor mode switch in the shutdown 
position, a control rod block (LCO 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 
during shutdown conditions. 

A.land A.2 
With one or both channels of the refueling position 
one-rod-out interlock inoperable, the refueling interlocks 
may not be capable of preventing AlOre than one control rod 
from being withdrawn. This condition may lead to 
criticality. 

Control rod withdrawal must be immediately suspended, and 
action must be i11111ediately initiated to fully insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Action must continue until all such 
control rods are fully inserted. Control rods in core cells 
containing no fuel assemblies do not affect the reactivity 
of the core and, therefore, do not have to be inserted. 

(continued} 
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SURVEILLANCE 
REQUIREMENTS 

REFERENCES 
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Refuel Position One-Rod-Out Interlock 
B 3.9.2 

SR 3.9.2.1 

Proper functioning of the refueling position one-rod-out 
interlock requires the reactor mode switch to be in Refuel. 
During control rod withdrawal in MODE 5, improper 
positioning of the reactor mode switch could, in some 
instances, allow improper bypassing of required interlocks. 
Therefore, this Surveillance imposes an additional level of 
assurance that the refueling position one-rod-out interlock 
will be OPERABLE when required. By "locking" the reactor 
mode switch in the proper position (i.e., removing the 
reactor mode switch key from the console while the reactor 
mode switch is positioned in refuel), an additional 
administrative control is in place to preclude operator 
errors from resulting in unanalyzed operation. 

The Surveillance Frequency ,s controlled under the 
Surveillance Frequency Control Program. 

SR 3.9.2.2 

Performance of a CHANNEL FUNCTIONAL TEST on each channel 
demonstrates the associated refuel position one-rod-out 
interlock will function properly when a simulated or actual 
signal indtcative of a required condition is injected into 
the logic. The CHANNEL FUNCTIONAL TEST may be performed by 
any series of sequential, overlapping, or total channel 
steps so that the entire channel is tested. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. To perform the required testing, 
the applicable condition must be entered (i.e., a control 
rod must be withdrawn from its full-in position). 
Therefore, SR 3.9.2.2 has been modified by a Note that 
states the CHANNEL FUNCTIONAL TEST is not required to be 
performed until 1 hour after' any control rod is withdrawn. 

1. UFSAR, Section 1.5. 

2. UFSAR, Section 7.6. 

3. UFSAR, Section 14.5.3.3. 
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Control Rod Position 
B 3.9.3 

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Control Rod Position 

BASES 

BACKGROUND Control rods provide the capability to maintain the reactor 
subcritical under all conditions and to limit the potential 
amount and rate of reactivity increase caused by a 
malfunction in the Reactor Manual Control System. During 
refueling, movement of control rods is limited by the 
refueling interlocks (LCO 3.9.1 and LCO 3.9.2) or the 
control rod block with the reactor mocfe switch in the 
shutdown position (LCO 3.3.2.1). 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods serve as the system capable of maintaining 
the reactor subcritical in cold conditions. 

The refueling interlocks allow a single control rod to be 
withdrawn at any time unless fuel is being loaded into the 
core. To preclude loading fuel assemblies into the core 
with a control rod withdrawn, all control rods must be fully 
inserted. This prevents the reactor from achieving 
criticality durtng refueling operations. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling are provided by the refueling interlocks 

(LCO 3.9.1 and LCO 3.9.2), the SDM {LCO 3.1.1), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

PBAPS UNIT 2 

The safety analysis for the control rod withdrawal error 
during refueling in the UFSAR (Ref. 2} assumes the 
functioning of the refueling interlocks and adequate SOM. 
The analysis for the fuel assembly insertion error (Ref. 3} 
assumes all control rods are fully inserted. Thus, prior to 
fuel reload, all control rods must be fully inserted to 
minimize the probability of an inadvertent criticality. 

Control rod position satisfies Criterion 3 of the NRC Policy 
Statement. 

(continued) 
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Control Rod Position 
B 3.9.3 

LCO All control rods must be fully inserted during applicable 
refueling conditions to minimize the probability of an 
inadvertent criticality during refueling. 

APPLICABILITY 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 2 

During MOOE 5, loading fuel into core cells with control 
rods withdrawn may result in inadvertent criticality. 
Therefore, the control rods must be inserted before loading 
fuel into a core eel l. All control rods must be inserted 
before loading fuel to ensure that a fuel loading error does 
not result in loading fuel into a core cell with the control 
rod withdrawn. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and no fuel loading activities are possible. Therefore, 
this Specification is not applicable in these MODES. 

A....l 

vJith all control rods not fully inserted during the 
applicable conditions, an inadvertent criticality could 
occur that is not analyzed in the UFSAR. All fuel loading 
operations must be immediately suspended. Suspension of 
these activities shall not preclude completion of movement 
of a component to a safe position. 

SR 3.9.3.1 

During refueling, to ensure that the reactor remains 
subcritical, all control rods must be fully inserted prior 
to and during fuel loading. Periodic checks of the control 
rod position ensure this condition is maintained. 

The Surveillance Frequency is coRtrolled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 

B 3-.9-9 Revision No. 86 



Control Rod Position Indication 
B 3.9.4 

B 3.9 REFUELING OPERATIONS 

B 3.9.4 Control Rod Position Indication 

BASES 

BACKGROUND The full-in position indication for each control rod 
provides necessary infonnation to the refueling interlocks 
to prevent inadvertent criticalities during refueling 
operations. During refueling, the refueling interlocks 
(LCO 3.9.1 and LCO 3.9.2) use the full-in position 
indication to limit the operation of the refueling equipment 
and the movement of the control rods. -The absence of the 
full-in position indication signal for any control rod 
removes the all-rods-in permissive for the refueling 
equipment interlocks and prevents fuel loading. Also, this 
condition causes the refuel position one-rod-out interlock 
to not allow the withdrawal of any other control rod. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions {Ref. 1). 
The control rods serve as the system capable of maintaining 
the reactor subcritical in cold conditions. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling are provided by the refueling interlocks 

(LCO 3.9.1 and LCD 3.9.2), the SOM (LCO 3.1.1), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation {LCO 3.3.2.1}. 

PBAPS UNIT 2 

The safety analysis for the control rod withdrawal error 
during refueling (Ref. 2) assumes the functioning of the 
refueling interlocks and adequate SOM. The analysis for the 
fuel assembly insertion error (Ref. 3) assumes all control 
rods are fully inserted. The full-in position indication is 
required to be OPERABLE so that the refueling interlocks can 
ensure that fuel cannot be loaded with any control rod 
withdrawn and that no more than one control rod can be 
withdrawn at a time. 

Control rod position indication satisfies Criterion 3 of the 
NRC Policy Statement. 

{continued) 
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Control Rod Position Indication 
B 3.9.4 

Each control rod full-in position indication must be 
OPERABLE to provide the required input to the refueling 
interlocks. A full-in position indication is OPERABLE if it 
provides correct position indication to the refueling 
interlock logic. 

During MODE 5, the control rods must have OPERABLE full-in 
position indication to ensure the applicable refueling 
interlocks will be OPERABLE. 

In MODES 1 and 2, requirements for control rod position are 
specified in LCO 3.1.3, •control Rod OPERABILITY.• In 
MODES 3 and 4, with the reactor mode switch in the shutdown 
position, a control rod block (LCO 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 
during shutdown conditions. 

A Note has been provided to modify the ACTIONS related to 
control rod position indication channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Requited Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable contr.ol rod position indications provide 
appropriate compensatory measures for separate inoperable 
channels. As such, this Note has been provided, which 
allows separate Condition entry for each inoperable required 
control rod position indication. 

A.I.I, A.1.2, A,1,3, A,2:1 and A.2.2 

With one or more required full-in position indications 
inoperable, compensating actions must be taken to protect 
against potential reactivity excursions from fuel assembly 
insertions or control rod withdrawals. This may be 
accomplished by inmediately suspending invessel fuel 
movement and control rod withdrawal, and i111nediately 
initiating action to fully insert all insertable control 
rods in core cells containing one or more fuel assemblies. 

(continued} 

B 3.9-11 Revision No. O 



BASES 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 2 

Control Rod Position Indication 
B 3.9.4 

A.1,1, A,1.2, A.1,3, A,2,1 and A,2,2 (continued) 

Actions must continue until all insertable control rods in 
core cells containing one or more fuel assemblies are fully 
inserted. Suspension of invessel fuel movements and control 
rod withdrawal shall not preclude moving a component to a 
safe position. 

Alternatively, actions must be innediately initiated to 
fully insert the control rod(s) associated with the 
inoperable full-in position indicator(s) and disarm 
(electrically or hydraulically) the drive(s) to ensure that 
the control rod is not withdrawn. A control rod can be 
hydraulically disarmed by closing the drive water and 
exhaust water isolation valves. A control rod can be 
electrically disarmed by disconnecting power from all four 
direction control valve solenoids. Actions must continue 
until all associated control rods are fully inserted and 
drives are disarmed. Under these conditions (control rod 
fully inserted and disarmed), an inoperable full-in position 
indication may be bypassed to allow refueling operations to 
proceed. An alternate method 11Ust be used to ensure the 
control rod is fully inserted (e.g., use the •oo" notch 
position indication). 

SR 3,9,4.1 

The full-in position indications provide input to the 
one-rod-out interlock and other refueling interlocks that 
require an all-rods-in permissive. The interlocks are 
actuated when the full-in position indication for any 
control rod is not present, since this indicates that all 
rods are not fully inserted. Therefore, testing of the 
full-in position indications is performed to ensure that 
when a control rod is withdrawn, the full-in position 
indication is not present. The full-in position indication 
is considered inoperable even with the control rod fully 
inserted, if it would continue to indicate full-in with the 
control rod withdrawn. Performing the SR each time a 
control rod is withdrawn is considered adequate because of 
the procedural controls on control rod withdrawals and the 
visual and audible indications available in the control room 
to alert the operator to control rods not fully inserted. 

(continued) 
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1. UFSAR, Section 1.5. 

2. UFSAR, Section 14,5.3.3. 

3. UFSAR, Section 14.5.3.4 . 

Control Rod Position Indication 
B 3.9.4 
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Control Rod OPERABILITY - Refueling 
B 3.9.5 

B 3.9 REFUELING OPERATIONS 

B 3.9.5 Control Rod OPERABILITY-Refueling 

BASES 

BACKGROUND Control rods are components of the Control Rod Drive {CRD) 
System, the primary reactivity control system for the 
reactor. In conjunction with the Reactor Protection System, 
the CRD System provides the means for the reliable control 
of reactivity changes during refueling operation. In 
addition, the control rods provide the capability to 
maintain the reactor subcritical under-all conditions and to 
limit the potential amount and rate of reactivity increase 
caused by a malfunction in the CRD System. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The CRD System is the system capable of maintaining the 
reactor subcritical in cold conditions. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFm ANALYSES during refueling are provided by refueling interlocks 

LCO 

PBAPS UNIT 2 

{LCO 3.9.1 and LCO 3.9.2), the SOM {LCO 3.l.l}, the wide 
range neutron monitor period-short scram {LCO 3.3.1.1}, and 
the control rod block instrumentation {LCO 3.3.2.1}. 

The safety analyses for the control rod withdrawal error 
during refueling {Ref. 2) and the fuel assembly insertion 
error {Ref. 3) evaluate the consequences of control rod 
withdrawal during refueling and also fuel assembly insertion 
with a control rod withdrawn. A prompt reactivity excursion 
during refueling could potentially result in fuel failure 
with subsequent release of radioactive material to the 
environment. Control rod scram provides protection should a 
prompt reactivity excursion occur. 

Control rod OPERABILITY during refueling satisfies 
Criterion 3 of the NRC Policy Statement. 

Each withdrawn control rod must be OPERABLE. The withdrawn 
control rod is considered OPERABLE if the scram accumulator 
pressure is~ 940 psig and the control rod is capable of 

{contjnued) 
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Control Rod OPERABILITY-Refueling 
B 3.9.5 

be~ng automatically inserted upon receipt of a scram signal. 
Inserted control rods have already completed their 
reactivity control function, and therefore, are not required 
to be OPERABLE. 

During MODE 5, withdrawn control rods must be OPERABLE to 
ensure that in a scram the control rods will insert and 
provide the required negative reactivity to maintain the 
reactor subcritical. 

For MODES 1 and 2, control rod requirements are found in 
LCO 3.1.2, "Reactivity Anomalies," LCO 3.1.3, "Control Rod 
OPERABILITY," LCD 3.1.4, "Control Rod Scram Times," and 
LCO 3.1.5, "Control Rod Scram Accumulators." During MODES 3 
and 4, control rods are not able to be withdrawn since the 
reactor mode switch is in shutdown and a control rod block 
is applied. This provides adequate requirements for control 
rod OPERABILITY during these conditions. 

Ll 

With one or more withdrawn control rods inoperable, action 
must be immediately initiated to fully insert the inoperable 
control rod(S). Inserting the control rod(s) ensures the 
shutdown and scram capabilities are not adversely affected. 
Actions must continue until the inoperable control rod(s) is 
fully inserted. 

SR 3.9.5,1 and ~R 3.9.5.2 

During MODE 5, the OPERABILITY of control rods is primarily 
required to ensure a withdrawn control rod will 
automatically insert if a signal requiring a reactor 
shutdown occurs. Because no explicit analysis exists for 
automatic shutdown during refueling, the shutdown function 
is satisfied if the withdrawn control rod is capable of 
automatic insertion and the associated CRD scram accumulator 
pressure is~ 940 psig. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Control Rod OPERABILITY-Refueling 
. . B 3.9~5 

SR 3,9.5.1 and SR 3,2,5,2 {continued) 

SR 3.9.5.1 is modified by a Note that allows 7 days after 
withdrawal of the control rod to perfQrm th~ Surveillance. 
This acknowledges that the control rod lnllst first be 
withdrawn before perforaance of the Surveillance, and 
therefore avoids potential conflicts with SR 3.0.3 and 
SR 3.0.4. 

1. UFSAR~ Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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RPV Water Level 
B 3.9.6 

B 3.9 REFUELING OPERATIONS 

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 2 

The movement of fuel assemblies or handling of control rods 
within the RPV requires a minimum water level of 458 inches 
above RPV instrument zero. During refueling, this maintains 
a sufficient water level in the reactor vessel cavity and 
spent fuel pool. Sufficient water is necessary to retain 
iodine fission product activity in the water in the event of 
a fuel handling accident (Refs. 1 and 2). Sufficient iodine 
activity would be retained to limit offsite doses from the 
accident to below the guidelines set forth in 10 CFR 50.67 
(Ref. 3) as modified by Regulatory Guide 1.183, Table 6, 

During movement of fuel assemblies or handling of control 
rods, the water level in the RPV and the spent fuel pool is 
an implicit initial condition design parameter in the 
analysis of a fuel handling accident in containment 
postulated in Reference 1. A minimum water level of 20 ft 
11 inches above the top of the RPV flange allows a partition 
factor of 200 to be used in the accident analysis for 
halogens (Ref. 1). 

Analysis of the fuel handling accident inside containment is 
described in Reference 1. With a minimum water level of 
458 inches above RPV instrument zero (20 ft 11 inches above 
the top of the RPV flange) and a minimuffl decay time of 
24 hours prior to fuel handling, the analysis and test 
programs demonstrate that the iodine release due to a 
postulated fuel handling accident is adequately captured by 
the water and that offsite doses are maintained within 
allowable limits (Ref. 3). 

While the worst case assumptions include the dropping of an 
irradiated fuel assembly onto the reactor core, the 
possibility exists of the dropped assembly striking the RPV 
flange and releasing fission products. Therefore, the 
minimum depth for water coverage to ensure acceptable 
radiological consequences is specified from the RPV flange. 
Since the worst case event results in failed fuel assemblies 
seated 1n the core, as wel1 as the dropped assembly, 

(continued) 

B 3.9-17 Revision No. 75 



BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued} 

LCO 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 2 

RPV Water Level 
B 3.9.6 

dropping an assembly on the RPV flange will result in 
reduced releases of fission gases. Basea on this judgement, 
and the physical dimensions which preclude nonnal operation 
with water level 23 feet above the flange, a slight 
reduction in this water level {to 20 ft 11 inches above the 
flange) is acceptable (Ref. 3). 

RPV water level satisfies Criterion 2 of the NRC Policy 
Statesent. 

A ninillllllll water level of 458 inches above RPV instrument 
zero (20 ft 11 inches above the top of the RPV flange) is 
required to ensure that the radiological consequences of a 
postulated fuel handling accident are within acceptable 
1 imits. 

LCO 3.9.6 is applicable when moving fuel assemblies or 
handling control rods (i.e., movement with other than the 
normal control rod drive) within the RPV. The LCO minimizes 
the possibility of a fuel handling accident in containment 
that is beyond the assU11ptions of the safety analysis. If 
irradiated fuel is not present within the RPV, there can be 
no significant radioactivity release as a result of a 
postulated fuel handling accident. Requirements for fuel 
handling accidents in the spent fuel storage pool are 
covered by LCO 3.7.7, •spent fuel Storage Pool Water Level.a 

If the water level is< 458 inches above RPV instrument 
zero, all operations involving movement of fuel assemblies 
and handling of control rods within the RPV shall be 
suspended innediately to ensure that a fuel handling 
accident cannot occur. The suspension of fuel movement and 
control rod handling shall not preclude completion of 
movement of a component to a safe position. 

(continued) 
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SR 3.9.6.1 

RPV Water Level 
B 3.9.6 

Verification of a minimum water level of 468 inches above 
RPV instrument zero ensures that the design basis for the 
postulated fuel handling accident analysis during refueling 
ope~ations is met. Water at the required level limits the 
consequences of damaged fuel rods, which are postulated to 
result from a fuel handling accident in containment 
(Ref. 1) . 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

UFSAR, Section 14.6.4. 

2. UFSAR, Section 10.3. 

3. 10 CFR 5Q.67. 
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RHR-High Water Level 
B 3.9.7 

B 3.9 REFUELING OPERATIONS 

B 3.9.7 Residual Heat Removal (RHR)-High Water Level 

BASES 

BACKGROUND The purpose of the RHR System in HOOE 5 1s to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR, Section 1.5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers, and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. The 
four RHR shutdown cooling subsystems have a connon suction 
from the sarae recirculation loop. Each pump discharges the 
reactor coolant, after it has been cooled by circulation 
through the respective heat exchangers, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 
one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

In addition to the RHR subsystems, the volume of water above 
the reactor pressure vessel (RPV) flange provides a heat 
sink for decay heat removal. 

APPLICABLE With the unit in MODE 5, the RHR System 1s not required to 
SAFETY ANALYSES mitigate any events or accidents evaluated in the safety 

analyses. The RHR System is required for removing decay 
heat to maintain the temperature of the reactor coolant. 

LCO 

PBAPS UNIT 2 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

Only one RHR shutdown cooling subsystem is required to be 
OPERABLE and in operation in MODE 5 with irradiated fuel in 
the RPV and the water level i!: 458 inches above RPV 
instrument zero. Only one subsystem is required because the 
volume of water above the RPV flange provides backup decay 
heat removal capability. 

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a heat exchanger, a High Pressure Service Water 
System pump capable of providing cooling to the heat 
exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path. In MODE 5, the RHR cross-tie 

(continued) 
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RHR-High Water Level 
B 3.9.7 

valve is not required to be closed; thus the valve may be 
opened to allow an RHR pump in one loop to discharge through 
the opposite recirculation loop to make a complete 
subsystem. In addition, the HPSW cross-tie valve may be 
open to allow a HPSW pump in one loop to provide cooling to 
a heat exchanger in the opposite loop to make a complete 
subsy$tem. Management of gas voids is important to RHR 
Shutdown Cooling System OPERABILITY. 

Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or 
local) in the shutdown cooling mode for removal of decay 
heat. Operation (either continuous or intermittent) of one 
subsystem can maintain and reduce the reactor coolant 
temperature as required. However, to ensure adequate core 
flow to allow for accurate average reactor coolant 
temperature monitoring, nearly continuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the op,erat1ng subsystem every 8 hours. 

One RHR shutdown cooling subsystem must be OPERABLE and in 
operation in MODE 5, with irradiated fuel in the RPV and the 
water level ~ 458 inches above RPV instrument zero (20 ft 
11 inches above the top of the RPV flange), to provide decay 
heat removal. RHR shutdown cooling subsystem requirements 
in other MODES are covered by LCOs in Section 3.4, Reactor 
Coolant System (RCS); Section 3.5, Emergency Core Cooling 
Systems (ECCS) and Reactor Core Isolation Cooling (RCIC) 
System; and Section 3.6, Containment Systems. RHR Shutdown 
Cooling System requirements in MODE 5 with irradiated fuel 
in the RPV and the water level < 458 inches above RPV 
instrument zero are given in LCO 3.9.8. 

A.....l 

With no RHR shutdown cooling subsystem OPERABLE, an 
alternate method of decay heat removal must be established 
within 1 hour. In this condition, the volume of water above 
the RPV flange provides adequate capability to remove decay 
heat from the reactor core. However, the overall 
reliability is reduced because loss of water level could 
result 1n reduced decay heat removal capability. The 1 hour 
Completion Time is based on decay heat removal function and 
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A.....l (continued) 

RHR-High Water Level 
B 3.9.7 

the probability of a loss of the available decay heat 
removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will ensure 
continued heat removal capability. 

Alternate decay heat removal methods are available to the 
operators for review and preplanning in the unit's Operating 
Procedures. ihe required cooling capacity of the alternate 
method should be sufficient to maintain or reduce 
temperature. Decay heat removal by ambient losses can be 
considered as, or contributing to, the alternate method 
capability. Alternate methods that can be used include (but 
are not limited to) the Spend Fuel Pool Cooling System, the 
Reactor Water Cleanup System, or an inoperable but 
functional RHR shutdown cooling subsystem. The method used 
to remove the decay heat should be the most prudent choice 
based on unit conditions. 

B,l, B,2. B,3, and B,4 

If no RHR shutdown cooling subsystem is OPERABLE and an 
alternate method of decay heat removal is not available in 
accordance with Required Action A.1, actions shall be taken 
immediately to suspend operations involving an increase in 
reactor decay heat load by suspending loading of irradiated 
fuel assemblies into the RPV. 

Additional actions are required to minimize any potential 
fission product release to the environment. This includes 
ensuring secondary containment is OPERABLE; one standby gas 
treatment subsystem for Unit 2 is OPERABLE; and secondary 
containment isolation capability (i.e., one secondary 
containment isolation valve and associated instrumentation 
are OPERABLE or other acceptable administrative controls to 
assure isolation capability) in each associated penetration 
not isolated that is assumed to be isolated to mitigate 
radioactive releases. This may be performed as an 
administrative check, by examining logs or other information 
to determine whether the components are out of service for 
maintenance or other reasons. It is not necessary to 
perform the Surveillances needed to demonstrate the 
OPERABILITY of the components. If, however, any required 
component is inoperable, then it must be restored to 
OPERABLE status. In this case, a surveillance may need to 
be performed to restore the component to OPERABLE status. 
Actions must continue until all required components are 
OPERABLE. 

(continued) 
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C.1 and C.2 

RHR-High Water Level 
B 3.9.7 

If no RHR shutdown cooling subsystem is in operation, an 
alternate method of coolant circulation is required to be 
established within 1 hour. This alternate method may 
util1ze forced or natural circulation cooling. The 
Completion Time is modified such that the 1 hour is 
applicable separately for each occurrence involving a loss 
of coolant circulation. 

During the period when the reactor coolant is being 
circulated by an alternate method Cother than by the 
required RHR shutdown cooling subsystem), the reactor 
coolant temperature must be periodically monitored to ensure 
proper functioning of the alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3.9.7.1 

This Surveillance demonstrates that the RHR shutdown cooling 
subsystem is in operation and circulating reactor coolant. 

The required flow rate is determined by the flow rate 
necessary to provide sufficient decay heat removal 
capability. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.9.7.2 

RHR Shutdown Cooling (SOC) System p1p1ng and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required R~R shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrume~tation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 

(continued) 
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RHR-High Water Level 
B 3.9.7 

the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance crtteria for gas volume in 
the RHR SOC piping on the discharge side of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determined by subsequent evaluation 
that the RHR Shutdown Cooling System is not rendered 
inoperable by the accumulated gas Ci .e., the system is 
sufficiently filled with water), the Surveillance may be 
declared met. Accumulated gas should be eliminated or 
brought within the acceptance criteria limits. Since the 
RHR SDC piping on the discharge side of the pump is the same 
as the Low Pressure Coolant Injection piping, performances 
of surveillances for ECCS TS may satisfy the requirements of 
this surveillance. For the RHR SDC piping on the suction 
side of the RHR pump, the surveillance ~s met by virtue of 
the performance of operating procedures that ensure that the 
RHR SOC suction piping is adequately filled and vented. The 
performance of these manual actions ensures that the 
surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a 
representative sub- set of susceptible locations. 
Monitoring may not be practical for locations that are 
inaccessible due.to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 

(continued) 
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RHR-High Water Level 
B 3..9.7 

parameters, remote monitoring) m9y be used to monitor the 
susceptible location. Monitoring is not requir'ed for 
susceptible Tocatioos w.here the maximum potential 
accumulated gas vojd volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitorin\:l the susceptible 
locations and trel'l'€1ing of the results should be suff~cient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR can be met by virtue of having an RHR SOC. s·ubs.ystem 
i nservi ce 1 ti accordan,ce with operating procedures. 

' , 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
compon,ents. Th-e H?SW system components have been determined 
to not be required to be in the scope of this surveillance 
due to operating experienc,e and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Co~tral Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

Non~. 
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B 3.9 REFUELING OPERATIONS 

B 3.9.8 Residual Heat Removal (RHR)-Low Water Level 

BASES 

BACKGROUND The purpose of the RHR System 1n MOOE 5 is to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR Section 1.5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers. and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. The 
four RHR shutdown cooling subsystems have a conmon suction 
from the same recirculation loop. Each pump discharges the 
reactor coolant, after 1t has been cooled by circulation 
through the respective heat exchangers, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 
one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

APPLICABLE With the unit in MODE 5, the RHR System 1s not required to 
SAFETY ANALYSES mitigate any events or accidents evaluated in the safety 

analyses. The RHR System is required for removing decay 
heat to maintain the temperature of the reactor coolant. 

LCO 

PBAPS UNIT 2 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

In MODE 5 with irradiated fuel in the RPV and the water 
level< 458 inches above reactor pressure vessel (RPV) 
instrument zero both RHR shutdown cooling subsystems must be 
OPERABLE. 

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a heat exchanger, a High Pressure Service Water 
System pump capable of providing cooling to the heat 
exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path. The two subsystems have a 
common suction source and are allowed to have common 
discharge piping. Since piping is a passive component that 
is assumed not to fail, it is allowed to be coD1110n to both 
subsystems. In MODE 5, the RHR cross-tie valve is not 
required to be closed, thus the valve may be opened to allow 

{continued) 
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an RHR pump in one loop to discharge through the opposite 
recirculation loop to make a complete subsystem. In 
addition, the HPSW cross-tie valve may be open to allow a 
HPSW pump in one loop to provide cooling to a heat exchanger 
in the opposite loop to make a complete subsystem. 
Management of gas voids is important to RHR SOC System 
OPERABILITY. 

Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or 
local) in the shutdown cooling mode for removal of decay 
heat. Operation (either continuous or intermittent) of one 
subsystem can maintain and reduce the reactor coolant 
temperature as required. However, to ensure adequate core 
flow to allow for accurate average reactor coolant 
temperature monitoring, nearly continuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the operating subsystem every 8 hours. 

Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and one must be in operation in MODE 5, with 
irradiated fuel in the RPV and the water level < 458 inches 
above RPV instrument zero (20 ft 11 inches above the top of 
the RPV flange), to provide decay heat removal. RHR 
shutdown cooling subsystem requirements in other MODES are 
covered by LCOs in Section 3.4, Reactor Coolant System 
(RCS); Section 3.5, Emergency Core Cooling Systems (ECCS) 
and Reactor Core Isolation Cooling (RCIC) System; and 
Section 3.6, Containment Systems. RHR Shutdown Cooling 
System requirements in MODE 5 with irradiated fuel in the 
RPV and the water level ~ 458 inches above RPV instrument 
zero are given in LCO 3.9.7, "Residual Heat Removal 
( RHR)-Hi gh Water Level." 

With one of the two required RHR shutdown cooling subsystems 
inoperable, the remaining subsystem is capable of providing 
the required decay heat removal. However, the overall 
reliability is reduced. Therefore an alternate method of 
decay heat removal must be provided. With both required RHR 
shutdown cooling subsystems inoperable, an alternate method 
of decay heat removal must be provided in addition to that 
provided for the initial RHR shutdown cooling subsystem 
inoperability. This re-establishes backup decay heat 
removal capabilities, similar to the requirements of the 

B 3.9-25 Revision No. 126 



BASES 

ACTIONS 

PBAPS UNIT 2 

A...l. (continued) 

RHR-Low Water Level 
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LCO. The 1 hour Completion Time is based on the decay heat 
removal function and the probability of a loss of the 
available decay heat removal capabilities. Furthermore, 
verification of the functional availability of this 
alternate method(s) must be reconfirmed every 24 hours 
thereafter. This will ensure continued heat removal 
capabil Hy. 

Alternate decay heat removal methods are available to the 
operators for review and preplanning in the unit's Operating 
Procedures. The required cooling capacity of the alternate 
method should be sufficient to maintain or reduce 
temperature. Decay heat removal by ambient losses can be 
considered as, or contributing to, the alternate method 
capability. Alternate methods that can be used include (but 
are not limited to) the Reactor Water Cleanup System, or an 
inoperable but functional RHR shutdown cooling subsystem. 
The method used to remove decay heat should be the most 
prudent choice based on unit conditions. 

B,l, B.2, and B,3 

With the required decay heat removal subsystem(s) inoperable 
and the required alternate method(s) of decay heat removal 
not available in accordance w1th Required Action A.1, 
additional actions are required to minimize any potential 
fission product release to the environment. This includes 
ensuring secondary containment is OPERABLE; one standby gas 
treatment subsystem for Unit 2 is OPERABLE; and secondary 
containment isolation capability (i.e., one secondary 
containment isolation valve and associated instrumentation 
are OPERABLE or other acceptable administrative controls to 
assure isolation capability) in each associated penetration 
that is assumed to be isolated to mitigate radioactive 
releases, This may be performed as an administrative check, 
by examining logs or other information to determine whether 
the components are out of service for maintenance or other 
reasons. It 1s not necessary to perform the Surveillances 
needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is inoperable, then it 
must be restored to OPERABLE status. In this case, the 
surveillance may need to be performed to restore the 
component to OPERABLE status. Actions must continue until 
all required components are OPERABLE. 

(continued) 
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If no RHR shutdown cooling subsystem is in operation, an 
alternate method of coolant circulation is required to be 
established within 1 hour. This alternate method may 
utilize forced or natural Circulation cooling. The 
Completion Time is modified such that the 1 hour is 
applicable separately for each occurrence involving a loss 
of coolant circulation. 

During the period when the reactor coolant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem), the reactor 
coolant temperature must be periodically monitored to ensure 
proper functioning of the alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3,9,8.1 

This Surveillance demonstrates that one RHR shutdown coo1ing 
subsystem is in operation and circulating reactor coolant. 
The required flow rate is determined by the flow rate 
necessary to provide sufficient decay heat removal 
capability. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.9.8,2 

RHR Shutdown Cooling (SOC) System p1p1ng and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumu1ation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 

(continued) 
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the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume in 
the RHR SOC piping on the discharge side of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determined by subsequent evaluation 
that the RHR Shutdown Cooling System is not rendered 
inoperable by the accumulated gas (i.e., the system is 
sufficiently filled with water), the Surveillance may be 
declared met. Accumulated gas should be eliminated or 
brought within the acceptance criteria limits. Since the 
RHR SDC piping on the discharge side of the pump is the same 
as the Low Pressure Coolant Injection piping, performances 
of surveillances for ECCS TS may satisfy the requirements of 
this surveillance. For the RHR SOC piping on the suction 
side of the RHR pump, the surveillance is met by virtue of 
the performance of operating procedures that ensure that the 
RHR SOC suction piping is adequately filled and vented. The 
performance of these manual actions ensures that the 
surveillance is met. 

RHR SDC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a 
representative sub- set of susceptible locations. 
Monitoring may not be practical for locations that are 
inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 

(continued) 
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susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR can be met by virtue of having an RHR SOC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have Deen determined 
to not be required to be in the scope of this surveillance 
due to operating experience and the design of the system. 

The Surveillance Frequency is controlled under tne 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

None. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.1 Inservice leak and Hydrostatic Testing Operation 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The purpose of this Special Operations LCO is to allow 
certain reactor coolant pressure tests to be performed in 
MODE 4 when the metallurgical characteristics of the reactor 
pressure vessel (RPV) or plant temperature control 
capabilities during these tests require the pressure testing 
at temperatures> 212°F (normally corresponding to MODE 3) 
or to -allow completing these reactor coolant pressure tests 
when the initial conditions do not require temperatures> 
212°F. Furthermore, the purpose is to allow continued 
performance of control rod scram time testing required by SR 
3.1.4.1 or SR 3.1.4.4 if reactor coolant temperatures exceed 
212°F when the control rod scram time testing is initiated 
in conjunction with an inservice leak or hydrostatic test. 
These control rod scram time tests would be performed in 
accordance with LCO 3.10.4, "Single Control Rod Withdrawal -
Cold Shutdown," during MODE 4 operation. 

Inservice hydrostatic testing and system leakage pressure 
tests required by Section XI of the American Society of 
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code 
(Ref. 1) are performed prior to the reactor going critical 
after a refueling outage. Recirculation pump operation and 
a water solid RPV (except for an air bubble for pressure 
control) are used to achieve the necessary temperatures and 
pressures required for these tests. The minimum 
temperatures Cat the required pressures) allowed for these 
tests are determined from the RPV pressure and temperature 
{P/T) limits required by LCO 3.4.9, "Reactor Coolant System 
(RCS) Pressure and Temperature (P/T) Limits." These limits 
are conservatively based on the fracture toughness of the 
reactor vessel, taking into account anticipated vessel 
neutron fluence. 

With increased reactor vessel fluence over time, the m1n1mum 
allowable vessel temperature increases at a given pressure. 
Periodic updates to the RCS P/T limit curves are performed 
as necessary, based upon the results of analyses of 
irradiated surveillance specimens removed from the vesse1. 
Hydrostatic and leak testing may eventually be required with 
minimum reactor coolant temperatures> 212°F. However, even 
with required minimum reactor coolant temperatures< 212°F, 
maintaining RCS temperatures within a small band during the 

C 
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test can be impractical. Removal of heat addition from 
recirculation pump operation and reactor core decay heat can 
be coarsely controlled by control rod drive hydraulic system 
flow and reactor water cleanup system non-regenerative heat 
exchanger operation. Test conditions are focused on 
maintaining a steady state pressure, and tightly limited 
temperature control poses an unnecessary burden on the 
operator and may not be achievable in certain instances. 

The hydrostatic and RCS system leakage tests require 
increasing pressure to approximately 1000 psig. Scram time 
testing required by SR 3.1.4.1 and SR 3.1.4.4 requires 
reactor pressures~ 800 psig. 

Other testing may be performed in conjunction with the 
allowances for inservice leak or hydrostatic tests and 
control rod scram time tests. 

Allowing the reactor to be considered in MODE 4 when the 
reactor coolant temperature is> 212°F during, or as a 
consequence of, hydrostatic or leak testing, or as a 
consequence of control road scram time testing initiated in 
conjunction with an inservice leak or hydrostatic test, 
effectively provides an exception to MODE 3 requirements, 
including OPERABILITY of primary containment and the full 
complement of redundant Emergency Core Cooling Systems. 
Since the tests are performed nearly water solid (except for 
an air bubble for pressure control), at low decay heat 
values, and near MODE 4 conditions, the stored energy in the 
reactor core will be very low. Under these conditions, the 
potential for failed fuel and a subsequent increase in 
coolant activity above the LCO 3.4.6, "RCS Specific 
Activity," limits are minimized. In addition, the secondary 
containment will be OPERABLE, in accordance with this 
Special Operations LCD, and will be capable of handling any 
airborne radioactivity or steam leaks that could occur 
during the performance of hydrostatic or leak testing. The 
required pressure testing conditions provide adequate 
assurance that the consequences of a steam leak will be 
conservatively bounded by the consequences of the postulated 
main steam line break outside of primary containment 
described in Reference 2. Therefore, these requirements 
will conservatively limit radiation releases to the 
environment. 
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ln the unlikely event of any primary system leak that coula 
result in -draining of the RPV, the reactor vesse1 would 
rapidly deoressurize. The makeup capability required in 
MODE 4 by LCO 3.5.4, "RPV Water Inventory Control," would be 
more than adequate to keep the RPV water level above TAF 
under this low decay heat load condition. Small system 
leaks would be detected by leakage inspections before 
significant inventory loss occurred. 

For the purposes of this test, the protection provided by 
normally required MODE 4 applicable LCOs, in addition to the 
secondary containment requirements required to be met by 
~his Special Operations LCO, will ensure acceptable 
consequences during normal hydrostatic test conditions and 
during postulated accident conditions. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apoly. SpeciaT Operations LCOs 
provide flex~bi1ity to perfor~ certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of tre criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation at reactor coolar,t 
temperatures> 212°~ can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
~CO or its ACTIONS. This option may be required due to PIT 
limits, however, which require testing at temperatures 
> 212°F, while the ASME inservice test itself requires the 
safety/relief valves to be gagged, preventing their 
OPERABILITY. Additionally, even with required minimum 
reactor coolant temperatures< 212°F, RCS temperatures may 
drift above 212°F during the performance of inservice leak 
and hydrostatic testing or during subsequent control rod 
scram time testing, which is typically performed in 
conjurction with inservice leak and hydrostatic testing. 
while this Special Operations LCO is provided for inservice 
leak and hydrostatic testing, and for scram time testing 
initiatea in conjunction with an inservice leak or 
hydrostatic test, parallel performance of others tests and 
inspections is not precrudea. 
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If it is desired to perform these tests while complying with 
this Special Operations LCO, then the MODE 4 applicable LCOs 
and specified MODE 3 LCOs must be met. This Special 
Operations LCO allows changing Table 1.1-1 temperature 
limits for MODE 4 to "NA" and suspending the requirements of 
LCD 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling 
System-Cold Shutdown." The additional requirements for 
secondary containment LCOs to be met will provide sufficient 
protection for operations at reactor coolant temperatures 
> 212°F for the purpose of performing an inservice leak or 
hydrostatic test, and for control rod scram time testing 
initiated in conjunction with an inservice leak or 
hydrostatic test. 

This LCD allows primary containment to be open for frequent 
unobstructed access to perform inspections, and for outage 
activities on various systems to continue consistent with 
the MODE 4 applicable requirements. 

The MODE 4 requirements may only be modified for the 
performance of, or as a consequence of, inservice leak or 
hydrostatic tests, or as a consequence of control rod scram 
time testing initiated in conjunction with an inservice leak 
or hydrostatic test, so that these operations can be 
considered as in MODE 4, even though the reactor coolant 
temperature is> 212°F. The additional requirement for 
secondary containment OPERABILITY according to the imposed 
MODE 3 requirements provides conservatism in the response of 
the unit to any event that may occur. Operations in all 
other MODES are unaffected by this LCD. 

A Note has been provided to modify the ACTIONS related to 
inservice leak and hydrostatic testing operation. 
Section 1.3, Completion Times, specifies that once a 
Condition has been entered, subsequent divisions, 
subsystems, components, or variables expressed in the 
Condition discovered to be inoperable or not within limits, 
will not result in separate entry into the Condition. 
Section 1.3 also specifies that Required Actions of the 
Condition continue to apply for each additional failure, 
with Completion Times based on initial entry into the 
Condition. However, the Required Actions for each 
requirement of the LCD not met provide appropriate 
compensatory measures for separate requirements that are 
not met. As such, a Note has been provided that allows 
separate Condition entry for each requirement of the LCD. 
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If an LCO specified in LCO 3.10.1 is not met, the ACTIONS 
applicable to the stated requirements are entered 
immediately and complied with. Required Action A.1 has been 
modified by a Note that clarifies the intent of another 
LCO's Required Action to be in MODE 4 includes reducing the 
average reactor coolant temperature to~ 212°F. 

A.2,1 and A.2.2 

Required Action A.2.1 and Required Action A.2.2 are 
alternate Required Actions that can be taken instead of 
Required Action A.l to restore compliance with the normal 
MODE 4 requirements, and thereby exit this Special Operation 
LCO's Applicability. Activities that could further increase 
reactor coolant temperature or pressure are suspended 
immediately, in accordance with Required Action A.2.1, and 
the reactor coolant temper-0ture is reduced to establish 
normal MODE 4 requirements. The allowed Completion Time of 
24 hours for Required Action A.2.2 is based on engineering 
judgment and provides sufficient time to reduce the average 
reactor coolant temperature from the highest expected value 
to~ 212°F with normal cooldown procedures. The Completion 
Time is also consistent with the time provided in LCO 3.0.3 
to reach MODE 4 from MODE 3. 

SR 3.10,1.1 

The LCOs made applicable are required to have their 
Surveillances met to establish that this LCO is being met. 
A discussion of the applicable SRs is provided in their 
respective Bases. 

1. American Society of Mechanical Engineers, Boiler and 
Pressure Vessel Code, Section XI. 

2. UFSAR, Section 14.6.5. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.2 Reactor Mode Switch Interlock Testing 

BASES 

BACKGROUND The purpose of this Special Operations LCD is to permit 
operation of the reactor mode switch from one position to 
another to confirm certain aspects of associated interlocks 
during periodic tests and calibrations in MODES 3, 4, and 5. 

The reactor mode switch is a conveniently located, 
multiposition, keylock switch provideoto select the 
necessary scram functions for various plant conditions 
(Ref. 1). The reactor mode switch selects the appropriate 
trip relays for scram functions and provides appropriate 
bypasses. The mode switch positions and related scram 
interlock functions are summarized as follows: 

a. Shutdown- Initiates a reactor scram; bypasses main 
steam line isolation and main condenser low vacuum 
scrams; 

b. Refuel - Se 1 ects Neutron Monitoring System (NMS) scram 
function for low neutron flux level operation (wide 
range neutron monitors and average power range monitor 
setdown scram); bypasses main steam line isolation and 
main condenser low vacuum scrams; 

c. Startup/Hot Standby-Selects NMS scram function for low 
neutron flux level operation (wide range neutron 
monitors and average power range monitors); bypasses 
main steam line isolation and main condenser low 
vacuum scrams; and 

d. Run - Se 1 ects NMS scram function for power range 
operation. 

The reactor mode switch also provides interlocks for such 
functions as control rod blocks, scram discharge volume trip 
bypass, refueling interlocks, and main steam isolation valve 
isolations. 

APPLICABLE The acceptance criterion for reactor mode switch interlock 
SAFETY ANALYSES testing is to prevent fuel failure by precluding reactivity 

excursions or core criticality. The interlock functions of 

{continued} 
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the shutdown and refuel positions normally maintained for 
the reactor mode switch in HODES 3, 4, and 5 are provided to 
preclude reactivity excursions that could potentially result 
in fuel failure. Interlock testing that requires moving the 
reactor mode switch to other positions (run, startup/hot 
standby, or refuel) while in MOOE 3, 4, or 5, requires 
administratively maintaining all control rods inserted and 
no other CORE ALTERATIONS in progress. With all control 
rods inserted in core cells containing one or more fuel 
assemblies, and no CORE ALTERATIONS in progress, there are 
no credible mechanisms for unacceptable reactivity 
excursions during the planned interlock testing. 

For postulated accidents, such as control rod removal error 
during refueling or loading of fuel with a control rod 
withdrawn, the accident analysis demonstrates that fuel 
failure will not occur (Refs. 2 and 3). The withdrawal of a 
single control rod will not result in criticality when 
adequate SOM is maintained. Also, loading fuel assemblies 
into the core with a single control rod withdrawn will not 
result in criticality, thereby preventing fuel failure. 

As described in LCD 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements.of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, c011pliance with this Special 
Operations LCD is optional. MODES 3, 4, and 5 operations 
not specified in Table 1.1-1 can be performed in accordance 
with other Special Operations LCOs (i.e., LCO 3.10.1, 
•Inservice Leak and Hydrostatic Testing Operation,• 
LCO 3.10.3, •single Control Rod Withdrawal-Hot Shutdown,• 
LCO 3.10.4, •single Control Rod Withdrawal-Cold Shutdown, 8 

and LCO 3.10.8, •sDM Test-Refuelingn) without meeting this 
LCO or its ACTIONS. If any testing is performed that 
involves the reactor mode switch interlocks and requires 
repositioning beyond that specified in Table 1.1-1 for the 
current MODE of operation, the testing can be performed, 
provided all interlock functions potentially defeated are 
administratively controlled. In MODES 3, 4, and 5 with the 
reactor mode switch in shutdown as specified in Table 1.1-1, 
all control rods are fully inserted and a control rod block 

rcontjnuedl 
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is initiated. Therefore, all control rods in core cells 
that contain one or lllOre fuel assemblies must be verified 
fully inserted while in MODES 3, 4, and 5, with the reactor 
mode switch in other than the shutdown position. The 
additional LCO requirement to preclude CORE ALTERATIONS is 
appropriate for MODE 5 operations, as discussed below, and 
is inherently met in MODES 3 and 4 by the definition of CORE 
ALTERATIONS, which cannot be performed with the vessel head 
in-place. 

In MODE 5, with the reactor 110de switch in the refuel 
position, only one control rod can be withdrawn under the 
refuel position one-rod-out interlock (LCO 3.9.2, •Refuel 
Position One-Rod-Out Interlock•). The refueling equipment 
interlocks (LCO 3.9.l, •Refueling Equipment Interlocks•) 
appropriately control other CORE ALTERATIONS. Due to the 
increased potential for error in controlling these multiple 
interlocks, and the limited duration of tests involving the 
reactor mode switch position, conservative controls are 
required, consistent with MODES 3 and 4. The additional 
controls of administratively not permitting other CORE 
ALTERATIONS will adequately ensure that the reactor does not 
become critical during these tests. 

Any required periodic interlock testing involving the 
reactor mode switch, while in MODES I and 2, can be 
performed without the need for Special Operations 
exceptions. Mode switch manipulations in these HODES would 
likely result in unit trips. In MODES 3, 4, and 5, this 
Special Operations LCO is only permitted to be used to allow 
reactor mode switch interlock testing that cannot 
conveniently be performed without this allowance or testing 
which must be performed prior to entering another MODE. 
Such interlock testing may consist of required 
Surveillances, or may be the result of maintenance, repair, 
or troubleshooting activities. In MODES 3, 4, and 5, the 
interlock functions provided by the reactor mode switch in 
shutdown (i.e., all control rods inserted and incapable of 
withdrawal) and refueling (i.e., refueling interlocks to 
prevent inadvertent criticality during CORE ALTERATIONS) 
positions can be administratively controlled adequately 
during the performance of certain tests. 

(continued) 
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These Required Actions are provided to restore compliance 
with the Technical Specifications overridden by this Special 
Operations LCO. Restoring compliance will also result in 
exiting the Applicability of this Special Operations LCO. 

All CORE ALTERATIONS except control rod insertion, if in 
progress, are immediately suspended in accordance with 
Required Action A.l, and all insertab1e control rods in core 
cells that contain one or more fuel assemblies are fully 
inserted within 1 hour, in accordance with Required 
Action A.2. This will preclude potential mechanisms that 
could lead to criticality. Suspension of CORE ALTERATIONS 
shall not preclude the completion of movement of a component 
to a safe condition. Placing the reactor mode switch in the 
shutdown position will ensure that all inserted control rods 
remain inserted and result in operating in accordance with 
Table 1.1-1. Alternatively, if in MODE 5, the reactor mode 
switch may be placed in the refuel position, which wi11 also 
result in op~rating in accordance with Table 1.1-1. A Note 
is added to Required Action A.3.2 to indicate that this 
Required Action is only applicable in MODE 5, since only the 
shutdown position is allowed in MODES 3 and 4. The allowed 
Completion Time of 1 hour for Required Action A.2, Required 
Action A.3.1, and Required Action A.3.2 provides sufficient 
time to normally insert the control rods and place the 
reactor mode switch in the required positioh, based on 
operating experience, and is acceptable given that all 
operations that could increase core reactivity have been 
suspended. 

SR 3.10.2,1 and SR 3.10,2,2 

Meeting the requirements of this Special Operations LCO 
maintains operation consistent with or conservative to 
operating with the reactor mode switch in the shutdown 
position (or the refuel position for MODE 5). The functions 
of the reactor mode switch interlocks that are not in 
effect, due to the testing in progress, are adequately 
compensate-cl for by the Special Operations LCD requirements. 
The administrative controls are to be periodically verified 
to ensure that the operational requirements continue to be 
met. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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Reactor Mode Switch Interlock Testing 
B 3.10.2 

1. UFSAR, Section 7.2.3.7. 

2. UfSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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Single Control Rod Withdrawal-Hot Shutdown 
B 3.10.3 

B 3.10 SPECIAL OPERATIONS 

B 3.10.3 Single Control Rod Withdrawal-Hot Shutdown 

BASES 

BACKGROUND The purpose of this MOOE 3 Special Operations LCO is to 
permit the withdrawal of a single control rod for testing 
while in hot shutdown, by imposing certain restrictions. In 
MODE 3, the reactor mode switch is in the shutdown position, 
and all control rods are inserted and blocked from 
withdrawal. Many systems and functions are not required in 
these conditions, due to the other installed interlocks that 
are actuated when the reactor mode switch is in the shutdown 
position. However, circumstances may arise while in MOOE 3 
that present the need to withdraw a single control rod for 
various tests (e.g., friction tests, scram timing, and 
coupling integrity checks). These single control rod 
withdrawals are normally accomplished by selecting the 
refuel position for the reactor mode switch. This Special 
Operations LCO provides the appropriate additional controls 
to allow a single control rod withdrawal in MODE 3. 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

applicable and, provided the assumptions of these analyses 
are satisfied in MODE 3, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
the UFSAR (Refs. 1 and 2) demonstrate that the functioning 
of the refueling interlocks and adequate SOM will preclude 
unacceptable reactivity excursions. 

PBAPS UNIT 2 

Refueling interlocks restrict the movement of control rods 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one control rod~ Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be. shut down even with the highest worth 
control rod withdrawn if adequate SOM exists. 

The control rod scram function provides backup protection to 
normal refueling procedures and the refueling interlocks, 
which prevent inadvertent criticalities during refueling. 

(continued} 
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LCO 
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Single Control Rod Withdrawal-Hot Shutdown 
B 3.10.3 

Alternate backup protection can be obtained by ensuring 
that five by five array of control rods, centered on the 
withdrawn control rod, are inserted and incapable of 
withdrawal. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
previde flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MODE 3 with the 
reactor mode switch in the refuel position can be performed 
in accordance with other Special Operations LCOs (i.e., 
LCO 3.10.2, •Reactor Mode Switch Interlock Testing") without 
meeting this Special Operations LCO or its ACTIONS. 
However, if a single control rod withdrawal is desired in 
MODE 3, controls consistent with those required during 
refueling must be implemented and this Special Operations 
LCO applied. "Withdrawal, 8 in this application, includes 
the actual withdrawal of the control rod, as well as 
maintaining the control rod in a position other than the 
full-in position, and reinserting the control rod. The 
refueling interlocks of LCO 3.9.2, •Refuel Position 
One-Rod-Out Interlock,• required by this Special Operations 
LCO, will ensure that only one control rod can be withdrawn. 

To back up the refueling interlocks (LCO 3.9.2), the ability 
to scram the withdrawn control rod in the event of an 
inadvertent criticality is provided by this Special 
Operations LCO's requirements in Item d.l. Alternately, 
provided a sufficient number of control rods 1n the vicinity 
of the withdrawn ~ontrol rod are known to be inserted and 
incapable of withdrawal, Item d.2, the possibility of 
criticality on withdrawal of this control rod is 
sufficiently precluded, so as not to require the scram 
capability of the withdrawn control rod. Also, once this 
alternate (d.2) is completed, the SOM requirement to account 
for both the withdrawn untrippable (inoperable) control rod, 
and the highest worth control rod may be changed to allow 
the withdrawn untrippable (inoperable) control rod to be the 
single Mghest worth control rod. 

(continued) 
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Single Control Rod Withdrawal-Hot Shutdown 
B 3.10.3 

Control rod withdrawals are adequately controlled in 
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4, 
control rod withdrawal is only allowed if performed in 
accordance with this Special Operations LCO or Special 
Operations LCO 3.10.4 1 and if limited to one control rod. 
This allowance is only provided with the reactor mode switch 
in the refuel position. For these conditions, the 
one-rod-out interlock (LCO 3.9.2), control rod position 
indication (LCO 3.9.4, •control Rod Position Indication•), 
full insertion requirements for all other control rods and 
scram functions (LCO 3.3.1.1, •Reactor Protection System 
(RPS) Instrumentation,• and LCO 3.9.5, Control Rod 
OPERABILITY-Refueling•), or the added administrative 
controls in Item d.2 of this Special Operations LCO, 
minimize potential reactivity excursions. 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 3. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the LCO. 

AJ. 

If one or more of the requirements specified in this Special 
Operations LCO are not met, the ACTIONS applicable to the 
stated requirements of the affected LCOs are inmediately 
entered as directed by Required Action A.I. Required 
Action A.I has been llOdified by a Note that clarifies the 
intent of any other LCO's Required Action to insert all 
control rods. This Required Action includes exiting this 
Special Operations Applicability by returning the reactor 
mode switch to the shutdown position. A second Note has 
been added, which clarifies that this Required Action is 
only applicable if the requirements not met are for an 
affected LCO. 

fcontinuedl 
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Single Control Rod Withdrawal -Hot Shutdown 
B 3.10.3 

A.2,1 and A.2.2 

Required Actions A.2.1 and A.2.2 are alternate Required 
Actions that can be taken instead of Required Action A.1 to 
restore compliance with the normal MODE 3 requirements, 
thereby exiting this Special Operations LCO's Applicability. 
Actions must be initiated immediately to insert all 
insertable control rods. Actions must continue until all 
such control rods are fully inserted. Placing the reactor 
mode switch in the shutdown position will ensure all 
inserted rods remain inserted and restore operation in 
accordance with Table 1.1-1. The allowerj Completion Time of 
1 hour to place the reactor mode switch in the shutdown 
position provides sufficient time to normally insert the 
control rods. 

SR 3,10,3.1. SR 3,10,3.2, and SR 3.10,3,3 

The other LCOs made applicable in this Special Operations 
LCO are required to have their Surveillances met to 
establish that this Special Operations LCO is being met. ff 
the local array of control rods is inserted and disarmed 
while the scram function fGr the withdrawn rod is not 
available, periodic verification in accordance with 
SR 3.10.3.2 is required to preclude the possibility of 
criticality. SR 3.10.3.2 has been modified by a Note, which 
clarifies that this SR is not required to be met if 
SR 3.10.3.1 is satisfied for LCO 3.10.3.d.1 requirements, 
since SR 3.10.3.2 demonstrates that the alternative 
LCD 3.10.3.d.2 requirements are satisfied. Also, 
SR 3.10.3.3 verifies that all control rods other than the 
control rod being withdrawn are fully inserted. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown 

BASES 

BACKGROUND The purpose of this MOOE 4 Special Operations LCO is to 
permit the withdrawal of a single control rod for testing or 
maintenance, while in cold shutdown, by imposing certain 
restrictions. In MODE 4, the reactor mode switch is in the 
shutdown position, and all control rods are inserted and 
blocked from withdrawal. Many systems and functions are not 
required in these conditions, due to the installed 
interlocks associated with the reactor 1110de switch in the 
shutdown position. Circumstances may arise while in MODE 4, 
however, that present the need to withdraw a single control 
rod for various tests (e.g., friction tests, scram time 
testing, and coupling integrity checks). Certain situations 
may also require the removal of the associated control rod 
drive (CRD). These single control rod withdrawals and 
possible subsequent removals are nomally accomplished by 
selecting the refuel position for the reactor mode switch. 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

applicable and, provided the assumptions of these analyses 
are satisfied in MODE 4, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
the UFSAR (Refs. 1 and 2) demonstrate that the functioning 
of the refueling interlocks and adequate SOM will preclude 
unacceptable reactivity excursions. 

PBAPS UNIT 2 

Refueling interlocks restrict the movement of control rods 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one control rod. Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be shut down even with the highest worth 
control rod withdrawn if adequate SOM exists. 

The control rod scram function provides backup protection in 
the event of nonnal refueling procedures and the refueling 
interlocks fail to prevent inadvertent criticalities during 
refueling. Alternate backup protection can be obtained by 
ensuring that a five by five array of control rods, centered 
on the withdrawn control rod, are inserted and incapable of 

[continued) 
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Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

withdrawal. This alternate backup protection is required 
when removing a CRD because this removal renders the 
withdrawn control rod incapable of being scraJll11ed. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in HOOE 4 with the 
reactor mode switch in the refuel position can be performed 
in accordance with other LCOs (i.e., Special Operations 
LCO 3.10.2, •Reactor Mode Switch Interlock Testing•) without 
meeting this Special Operations LCO or its ACTIONS. If a 
single control rod withdrawal is desired in MODE 4, controls 
consistent with those required during refueling must be 
implemented and this Special Operations LCO applied. 
awithdrawa1,• in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position other than the full-in position, 
and reinserting the control rod. 

The refueling interlocks of LCO 3.9.2, •Refuel Position 
One-Rod-Out Interlock,• required by this Special Operations 
LCO will ensure that only one control rod can be withdrawn. 
At the time CRD removal begins, the disconnection of the 
position indication probe will cause LCO 3.9.4, •control Rod 
Position Indication,• and therefore, LCO 3.9.2 to fail to be 
met. Therefore, prior to coB111encing CRD removal, a control 
rod withdrawal block is required to be inserted to ensure 
that no additional control rods can be withdrawn and that 
compliance with this Special Operations LCO is maintained. 

To back up the refueling interlocks (LCO 3.9.2) or the 
control rod withdrawal block, the ability to scram the 
withdrawn control rod in the event of an inadvertent 
criticality is provided by the Special Operations LCO 
requirements in Item c.l. Alternatively, when the scram 

{continued} 
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Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

function is not OPERABLE, or when the CRD is to be removed, 
a sufficient number of rods in the vicinity of the withdrawn 
control rod are required to be inserted and made incapable 
of withdrawal (Item c.2). This precludes the possibility of 
criticality upon withdrawal of this control rod. Also, once 
this alternate (Item c.2) is completed, the SDM requirement 
to account for both the withdrawn untrippable (inoperable} 
control rod, and the highest worth control rod may be 
changed to allow the withdrawn untrippable (inoperable} 
control rod to be the single highest worth control rod. 

Control rod withdrawals are adequately controlled in 
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4, 
control rod withdrawal is only allowed if performed in 
accordance with Special Operations LCO 3.10.3, or this 
Special Operations LCO, and if limited to one control rod. 
This allowance is only provided with the reactor mode switch 
in the refuel position. 

During these conditions, the full insertion requirements for 
all other control rods, the one-rod-out interlock 
(LCO 3.9.2), control rod position indication (LCO 3.9.4), 
and scram functions (LCO 3.3.1.1, •Reactor Protection System 
(RPS) Instrumentation,• and LCD 3.9.5, •control Rod 
OPERABILITY-Refueling•), or the added administrative 
controls in Item b.2 and ItE!ll'I c.2 of this Special Operations 
LCO, provide mitigation of potential reactivity excursions. 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 4. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the LCO. 

(continued) 
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Single Control Rod Withdrawal-Cold Shutdown 
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A.1, A,2.1, and A.2.2 

If one or more of the requirements of this Special 
Operations LCO are not met with the affected control rod 
insertable, these Required Actions restore operation 
consistent with normal MODE 4 conditions (i.e., all rods 
inserted) or with the exceptions allowed in this Special 
Operations LCO. Required Action A.l has been modified by a 
Note that clarifies that the intent of any other LCO's 
Required Action is to insert all control rods. This 
Required Action includes exiting this Special Operations 
Applicability by returning the reactor mode switch to the 
shutdown position. A second Note has been added to Required 
Action A.l to clarify that this Required Action is only 
applicable if the requirements not met are for an affected 
LCO. 

Required Actions A.2.1 and A.2.2 are specified, based on the 
assumption that the control rod is being withdrawn. If the 
control rod is still insertable, actions must be innediately 
initiated to fully insert all insertable control rods and 
within I hour place the reactor mode switch in the shutdown 
position. Actions must continue until all such control rods 
are fully inserted. The allowed Completion Time of 1 hour 
for placing the reactor mode switch in the shutdown position 
provides sufficient time to normally insert the control 
rods. 

B,l, B.2,1, and B,2.2 

If one or more of the requirements of this Special 
Operations LCO are not met with the affected control rod not 
insertable, withdrawal of the control rod and removal of the 
associated CRD must be inned1ately suspended. If the CRD 
has been removed, such that the control rod is not 
insertable, the Required Actions require the most 
expeditious action be taken to either initiate action to 
restore the CRD and insert its control rod, or initiate 
action to restore compliance with this Special Operations 
LCO. 

(continued) 
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SURVE ILL·ANCE 
. RfQUI REM.Offs 

REFEREN.CES 

SH1§le, Control Rod Withdr-awal ~Colo Shatdowri 
a 3.10.4 

SR 3.lQ.4,l. SR 3.10.4.2. S,8 3.lD.4.3. artd SR 3.10.4,4. 

The other ~Cos matje ~pplicable by tbis· Special O~erations 
LCD are r@q'Ui re.ct to have their- assoc1 ated survei 11 ances met 
to establish that this S.p~cial Operations LGQ· -rs being met .. 
If the 1 oc~l array of c.ontrol rods i.s i nsertect and disarme.d 
while the scr~m function for the withdrawn rod is not 
available., perio<1ic verffication is. reqµired to ensure that 
tbe pos~ieility Df criticality remijins precluded~ 
Verif1cati0n t.hat an the· other control rods are fully 
inserted i ~ -required to meet the SOM reqai rem·e,nts. 
V~rification that a control rod withctr·awal block has be.e"n 
jnserted ensures that no other control rods can be 
inadvertent1y withdr,awn-·under conditions when position 
1ndicat1.on instrumentation fs tnoperable fo-r the affected 
control rod. The Survei1lanc_e Fr-equency is coritrolled under 
the Sµrveillance Frequency Control Program, 

SR 3.10,'4.2 and SR 3.10.4.4 have been modified by Notes, 
wh1ch clarify that these SRs are npt required to be met if 
tne a1ternative ·requirements demo~strc1ted oy SR 3.10.4.1 are 
satisfled. 

1. UFSAR, Section 7.6,4, 

2, UFSAR, Sectioh 14.5.3,3. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.5 Single Control Rod Drive (CRD) Removal-Refueling 

BASES 

BACKGROUND 

PBAPS UNIT 2 

The purpose of this MODE 5 Special Operations LCO is to 
permit the removal of a single CRD during refueling 
operations by imposing certain administrative controls. 
Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. The refueling interlocks use the 
nfull-in• position indicators to determine the position of 
all control rods. If the •full-in• position signal is not 
present for every control rod, then the all rods in 
permissive for the refueling equipment interlocks is not 
present and fuel loading is prevented. Also, the refuel 
position one-rod-out interlock will not allow the withdrawal 
of a second control rod. 

The control rod scram function provides backup protection in 
the event nonnal refueling procedures, and the refueling 
interlocks described above fail to prevent inadvertent 
criticalities during refueling. The requirement for this 
function to be OPERABLE precludes the possibility of 
removing the CRD once a control rod 1s withdrawn from a core 
cell containing one or more fuel assemblies. This Special 
Operations LCO provides controls sufficient to ensure the 
possibility of an inadvertent criticality is precluded, 
while allowing a single CRD to be removed from a core cell 
containing one or more fuel assemblies. The removal of the 
CRD involves disconnecting the position indication probe, 
which causes noncompliance with LCO 3.9.4, •control Rod 
Position Indication,• and, therefore, LCO 3.9.1, •Refueling 
Equi.pment Interlocks,• and LCO 3.9.2, "Refueling Position 
One-Rod-Out Interlock.• The CRD removal also requires 
isolation of the CRD from the CRD Hydraulic System, thereby 
causing inoperability of the control rod (LCO 3.9.5, 
"Control Rod OPERABILITY-Refueling11

). 
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Single CRD Removal-Refueling 
8 3.10.5 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFffi ANALYSES analyses for control rod withdrawal during refueling are 

applicable and, provided the assumptions of these analyses 
are satisfied, these analyses will bound the consequences of 
accidents. Exp1icit safety analyses in the UFSAR (Refs. 1 
and 2) demonstrate that proper operation of the refueling 
interlocks and adequate SOM will preclude unacceptable 
reactivity excursions. 

PBAPS UNIT .2 

Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical. These interlocks prevent the withdrawal 
of more than one control rod. Under these conditions, since 
only one control rod can be withdrawn, the core will always 
be shut down even with the highest worth control rod 
withdrawn if adequate SOM exists. By requiring all other 
control rods to be inserted and a control rod withdrawal 
block initiated, the function of the inoperable one-rod-out 
interlock (LCO 3.9.2) is adequately maintained. This 
Special Operations LCO requirement to suspend all CORE 
ALTERATIONS adequately compensates for the inoperable all 
rods in permissive for the refueling equipment interlocks 
(LCO 3.9.1). 

The control rod scram function provides backup protection to 
normal refueling procedures and the refueling interlocks, 
which prevent inadvertent criticalities during refueling. 
Since the scram function and refueling interlocks may be 
suspended, alternate backup protection required by this 
Special Operations LCO is obtained by ensuring that a five 
by five array of control rods, centered on the withdrawn 
control rod, are inserted and are incapable of being 
withdrawn, and all other control rods are inserted and 
incapable of being withdrawn (by insertion of a control rod 
block). 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perfonn certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

(continued) 
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Single CRD Removal-Refueling 
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As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MODE 5 with any of 
the following LCOs, LCO 3.3.1.1, •Reactor Protection System 
(RPS) Instrumentation,• LCO 3.3.8.2, •Reactor Protection 
System (RPS) Electric Power Monitoring,• LCO 3.9.1, 
LCO 3.9.2, LCO 3.9.4, or LCO 3.9.5 not met, can be performed 
in accordance with the Required Actions of these LCOs 
without meeting this Special Operations LCO or its ACTIONS. 
However, if a single CRD removal from a core cell containing 
one or more fuel assemblies is desired in MODE 5, controls 
consistent with those required by LCO 3.3.1.1, LCO 3.3.8.2, 
LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 must be 
implemented, and this Special Operations LCO applied. 

By requiring all other control rods to be inserted and a 
control rod withdrawal block initiated, the function of the 
inoperable one-rod-out interlock (LCO 3.9.2) is adequately 
maintained. This Special Operations LCO requirement to 
suspend all CORE ALTERATIONS adequately compensates for the 
inoperable all rods in permissive for the refueling 
equipment interlocks (LCO 3.9.1). Ensuring that the five by 
five array of control rods, centered on the withdrawn 
control rod, are inserted and incapable of withdrawal 
adequately satisfies the backup protection that LCO 3.3.1.1 
and LCO 3.9.2 would have otherwise provided. Also, once 
these requirements {Items a, b, and c) are completed, the 
SOM requirement to account for both the withdrawn 
untrippable {inoperable) control rod and the highest worth 
control rod may be changed to allow the withdrawn 
untrippable {inoperable) control rod to be the single 
highest worth control rod. 

Operation in MODE 5 is controlled by existing LCOs. The 
allowance to comply with this Special Operations LCO in lieu 
of the ACTIONS of LCO 3.3.1.1, LCO 3.3.8.2, LCO 3.9.1, 
LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 is appropriately 
controlled with the additional administrative controls 
required by this Special Operations LCO, which reduce the 
potential for reactivity excursions. 

(continued) 
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ACTIONS A.l, A.2.1, and A.2,2 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 2 

If one or more of the requirements of this Special 
Operations LCO are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for failure to meet LCO 3.3.1.1, 
LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 (i.e., all 
control rods inserted) or with the allowances of this 
Special Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2.1, and Required Action A.2.2 
are intended to require that these Required Actions be 
implemented in a very short time and carried through in an 
expeditious manner to either initiate action to restore the 
CRD and insert its control rod, or initiate action to 
restore compliance with this Speci~l Operations LCO. 
Actions must continue until either Required Action A.2.1 or 
Required Action A.2.2 is satisfied. 

SR 3.10.5.1. SR 3.10.5.2. SR 3.10.5.3, SR 3,10,5.4. 
and SR 3.10.5.5 

Verification that all the control rods, other than the 
control rod withdrawn for the removal of the associated CRD, 
are fully inserted is required to ensure the SOM is within 
limits. Verification that the local five by five array of 
control rods, other than the control rod withdrawn for 
removal of the associated CRD, is inserted and disarmed, 
while the scram function for the withdrawn rod is not 
available, is required to ensure that the possibility of 
criticality remains precluded. Verification that a control 
rod withdrawal block has been inserted ensures that no other 
control rods can be inadvertently withdrawn under conditions 
when position indication instrumentation is inoperable for 
the withdrawn control rod. The Surveillance for LCO 3.1.1, 
which is made applicable by this Special Operations LCO, is 
required in order to establish that this Special Operations 
LCO is being met. Verification that no other CORE 
ALTERATIONS are being made is required to ensure the 
assumptions of the safety analysis are satisfied. 

Periodic verification of the administrative controls 
established by this Special Operations LCO is prudent to 
preclude the possibility of an inadvertent criticality. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued) 
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B 3.10.6 Multiple Control Rod Withdrawal-Refueling 

BASES 

BACKGROUND The purpose of this MOOE 5 Special Operations LCO is to 
permit multiple control rod withdrawal during refueling by 
imposing certain administrative controls. 

Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. When all four fuel assemblies are 
removed from a cell, the control rod may be withdrawn with 
no restrictions. Any number of control rods may be 
withdrawn and removed from the reactor vessel if their cells 
contain no fuel. 

The refueling interlocks use the •full-in• position 
indicators to determine the position of all control rods. 
If the •full-in• position signal is not present for every 
control rod, then the all rods in permissive for the 
refueling equipment interlocks is not present and fuel 
loading is prevented. Also, ·the refuel position one-rod-out 
interlock will not allow the withdrawal of a second control 
rod. 

To allow more than one control rod to be withdrawn during 
refueling, these interlocks must be defeated. This Special 
Operations LCO establishes the necessary administrative 
controls to allow bypassing the •full-in• position 
indicators. 

APPLICABLE Explicit safety analyses in the UFSAR (Refs. 1, 2, and 3) 
SAFETY ANALYSES demonstrate that the functioning of the refueling interlocks 

and adequate SOM will prevent unacceptable reactivity 
excursions during refueling. To allow multiple control rod 
withdrawals, control rod removals, associated control rod 
drive (CRO) removal, or any combination of these, the •full 
in• position indication is allowed to be bypassed for each 
withdrawn control rod if all fuel has been removed from the 
cell. With no fuel assemblies in the core cell, the 

(continued} 
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associated control rod has no reactivity control function 
and is not required to r8Dlain inserted. Prior to reloading 
fuel into the cell, however, the associated control rod must 
be inserted to ensure that an inadvertent criticality does 
not occur, as evaluated in the Reference 3 analysis. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MOOE 5 with either 
LCO 3.9.3, •control Rod Position,n LCO 3.9.4, •control Rod 
Position Indication,• or LCO 3.9.5, acontrol Rod 
OPERABILITY-Refueling,• not met, can be performed in 
accordance with the Required Actions of these LCOs without 
meeting this Special Operations LCO or its ACTIONS. If 
11t1ltiple control rod withdrawal or removal, or CRD removal 
is desired, all four fuel assemblies are required to be 
removed from the associated cells. Prior to entering this 
LCO, any fuel remaining in a cell whose CRD was previously 
removed under the provisions of another LCO must be removed. 
•withdrawal,a in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position other than the full-in position, 
and reinserting the control rod. 

When fuel is loaded into the core with multiple control rods 
withdrawn, special modified quadrant spiral reload sequences 
are used to ensure that reactivity additions are mini■ized. 
Spiral reloading encompasses reloading a cell (four fuel 
locations i11111ediately adjacent to a control rod) on the edge 
of a continuous fueled region (the cell can be loaded in any 
sequence). Otherwise, all control rods must be fully 
inserted before loading fuel. 

{continued} 
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Operation in MODE 5 is controlled by existing LCOs. The 
exceptions from other LCO requirements (e.g., the ACTIONS of 
LCO 3.9.3, LCO 3.9.4, or LCO 3.9.5) allowed by this Special 
Operations LCO are appropriately controlled by requiring all 
fuel to be removed from cells whose "full-in" indicators are 
allowed to be bypassed. 

A.1, A,2. A.3.1. and A,3,2 

If one or more of the requirements of this Special 
Operations LCO are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for refueling (i.e., all control 
rods inserted in core cells containing one or more fuel 
assemblies) or with the exceptions granted by this Special 
Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2, Required Action A.3.1, and 
Required Action A.3.2 are intended to require that these 
Required Actions be implemented in a very short time and 
carried through in an expeditious manner to either initiate 
action to restore the affected CRDs and insert their control 
rods, or initiate action to restore compliance with this 
Special Operations LCO. 

SR 3.10.6.l, SR 3,10.6.2, and SR 3.10,Q.3 

Periodic verification of the administrative controls 
established by this Special Operations LCO is prudent to 
preclude the possibility of an inadvertent criticality. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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B 3.10.7 Control Rod Testing-Operating 

BASES 

BACKGROUND The purpose of this Special Operations LCO is to permit 
control rod testing, while in MODES 1 and 2, by imposing 
certain administrative controls. Control rod patterns 
during startup conditions are controlled by the operator and 
the rod worth minimizer (RWM) (LCO 3.3.2.1, •control Rod 
Block Instrumentation•), such that only the specified 
control rod sequences and relat1ve positions required by 
LCO 3.1.6, •Rod Pattern Control,a are allowed over the 
operating range from all control rods inserted to the low 
power setpoint (LPSP) of the RWM. The sequences effectively 
limit the potential amount and rate of reactivity increase 
that could occur during a control rod drop accident (CRDA). 
During these conditions, control rod testing 1s sometimes 
required that may result in control rod patterns not in 
compliance with the prescribed sequences of LCO 3.1.6. 
These tests include SOM demonstrations, control rod scram 
time testing, control rod friction testing, and testing 
performed during the Startup Test Program. This Special 
Operations LCO provides the ne~essary exemption to the 
requirements of LCO 3.1.6 and provides additional 
administrative controls to allow the deviations in such 
tests from the prescribed sequences in LCO 3.1.6. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the CRDA are sUD1Darized in References I and 2. CRDA 

analyses assume the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analyses. The RWM provides 
backup to operator control of the withdrawal sequences to 
ensure the initial conditions of the CRDA analyses are not 
violated. For special sequences developed for control rod 
testing, the initial control rod patterns assumed in the 
safety analysis of References 1 and 2 may not be preserved. 
Therefore special CRDA analyses are required to demonstrate 
that these special sequences will not result in unacceptable 
consequences, should a CRDA occur during the testing. These 
analyses, performed in accordance with an NRC approved 
methodology, are dependent on the specific test being 
performed • . 

Ccgntinuedl 
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As described 1n LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCD is optional. Control rod testing may be 
performed in compliance with the prescribed sequences of 
LCO 3.1.6, and during these tests, no exceptions to the 
requirements of lCO 3.1.6 are necessary. For testing 
perfonned with a sequence not in compliance with LCO 3.1.6, 
the requirements of LCO 3.1.6 may be suspended, provided 
additional administrative controls are placed on the test to 
ensure that the assumptions of the special safety analysis 
for the test sequence are satisfied. Assurances that the 
test sequence is followed can be provided by either 
progrilllllling the test sequence into the RWH, with conformance 
verified as specified in SR 3.3.2.1.8 and allowing the RWM 
to monitor control rod withdrawal and provide appropriate 
control rod blocks if necessary, or by verifying conformance 
to the approved test sequence by a second licensed operator 
or other qualified member of the technical staff. These 
controls are consistent with those normally applied to 
operation in the startup range as defined in the SRs and 
ACTIONS of LCO 3.3.2.1, •control Rod Block Instrumentation.n 

Control rod testing, while 1n MODES 1 and 2, with THERMAL 
POWER greater than 10% RTP, is adequately controlled by the 
existing LCOs on power distribution limits and control rod 
block instrumentation. Control rod movement during these 
conditions is not restricted to prescribed sequences and can 
be performed within the constraints of LCO 3.2.1, •AVERAGE 
PLANAR LINEAR HEAT GENERATION RATE (APLHGR),n LCO 3.2.2, 
AMJNIMUM CRITICAL POWER RATIO {MCPR),• LCO 3.2.3, •LINEAR 
HEAT GENERATION RATE (LHGR),• and LCO 3.3.2.1. With THERMAL 
POWER less than or equal to IOS RTP, the provisions of this 
Special Operations LCO are necessary to perfonn special 
tests that are not in confonnance with the prescribed 
sequences of LCO 3.1.6. While in MODES 3 and 4, control rod 
withdrawal is only allowed if performed in accordance with 

{continued) 
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Special Operations LCO 3.10.3, "Single Control Rod 
Withdrawal-Hot Shutdown,• or Special Operations LCO 3.10.4, 
•single Control Rod Withdrawal-Cold Shutdown,R which 
provide adequate controls to ensure that the assumptions of 
the safety analyses of Reference 1 and 2 are satisf1ed. 
During these Special Operations and while in MODE 5, the 
one-rod-out interlock (LCO 3.9.2, •Refuel Position 
One-Rod-Out Interlock,•) and scram functions (LCO 3.3.1.1, 
•Reactor Protection System {RPS) Instrumentation,• and 
LCO 3.9.5, •control Rod OPERABILITY-Refueling"), or the 
added administrative controls prescribed in the applicable 
Special Operations LCOs, provide mitigation of potential 
reactivity excursions. 

A.J. 

With the requirements of the LCD not met (e.g., the control 
rod pattern is not in compliance with the special test 
sequence, the sequence is improperly loaded in the RWM) the 
testing is required to be inmediately suspended. Upon 
suspension of the special test, the provisions of LCO 3.1.6 
are no longer excepted, and appropriate actions are to be 
taken to restore the control rod sequence to the prescribed 
sequence of LCD 3.1.6, or to shut down the reactor, if 
required by LCD 3.1.6. 

SR 3.10.7.1 
With the special test sequence not programmed into the RWM, 
a second licensed operator or other qualified member of the 
technical staff (i.e., personnel trained in accordance with 
an approved training program for this test) is required to 
verify conformance with the approved sequence for the test. 
This verification must be performed during control rod 
movement to prevent deviations from the specified sequence. 
A Note is added to indicate that this Surveillance does not 
need to be met if SR 3.10.7.2 is satisfied. 

(continued) 
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SR S.1.0,7 . .2 

When the RWM provides confo.ctnance to the special test 
sequence, the test sequence must be verified to be correetly 
loaded into the RWM p~iQt to control rod movement. This 
Surveillance demon.strates compliance wtth SR 3.3.2.1.Br 
thereby demonstrating that the RWM is OPERABLE. A Note has 
been added to ipclicate that this Surveillance does not need 
to be met if SR 3.10.7.1 is satisfied. 

1. NEDE-2-4011-P-A, "Genei:al Electric Standard Application 
for Reactor Fllet, 0 latest approved revision. 

2. :Letter f:rom T. Pickens (BWROG) to. G.C. Laini;iti (NRC) 
~Am~ndment 17 to General Electric Lice,nsing Topical 
Repo~t NEDE-24011-P~A," August 15, 1986. 
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B 3.10 SPECIAL OPERATIONS 

8 3.10.8 SHUTDOWN MARGIN (SOM) Test-Refueling 

BASES 

BACKGROUND The purpose of this MODE 5 Special Operations LCO is to 
pennit SDM testing to be performed for those plant 
configurations in which the reactor pressure vessel (RPV) 
head is either not in place or the head bolts are not fully 
tensioned. 

LCO 3.1.1, "SHUTDOWN MARGIN (SOM)," requires that adequate 
SOM be demonstrated following fuel 1110vements or control rod 
replacement within the RPV. The demonstration must be 
perfonned prior to or within 4 hours after criticality is 
reached. This SOM test may be performed prior to or during 
the first startup following the refueling. Perfonning the 
SOM test prior to startup requires the test to be performed 
while in MODE 5, with the vessel head bolts less than fully 
tensioned (and possibly with the vessel head removed). 
While in MODE 5, the reactor mode switch is required to be 
in the shutdown or refuel position, where the applicable 
control rod blocks ensure that the reactor will not become 
critical. The SDM test requires the reactor mode switch to 
be in the startup/hot standby position, since more than one 
control rod will be withdrawn for the purpose of 
demonstrating adequate SOM. This Special Operations LCO 
provides the appropriate additional controls to allow 
withdrawing more than one control rod from a core cell 
containing one or R10re fuel assemblies when the reactor 
vessel head bolts are less than fully tensioned. 

APPLICABLE Prevention and mitigation of unacceptable reactivity 
SAFETY ANALYSES excursions during control rod withdrawal, with the reactor 

mode switch in the startup/hot standby position while in 
MODE 5, is provided by the wide range neutron monitor (WRNM) 
period-short scram {LCO 3.3.1.1, "Reactor Protection System 
{RPS} InstrumentationA), and control rod block 
instrumentation {LCD 3.3.2.1, acontrol Rod Block 
Instrumentation"). The limiting reactivity excursion during 
startup conditions while in MODE 5 is the control rod drop 
accident (CRDA). 

<continued} 
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CRDA analyses assume that the reactor operator follows 
prescribed withdrawal sequences. For SDM tests performed 
within these defined sequences, the analyses of References 1 
and 2 are applicable. However, for some sequences developed 
for the SOM testing, the control rod patterns assumed in the 
safety analyses of References 1 and 2 may not be met. 
Therefore, special CRDA analyses, performed in accordance 
with an NRC approved methodology, are required to 
demonstrate the SDM test sequence will not result in 
unacceptable consequences should a CROA occur during the 
testing. For the purpose of this test, the protection 
provided by the normally required MODE 5 applicable LCOs, in 
addition to the requirements of this LCO, will maintain 
normal test operations as well as postulated accidents 
within the bounds of the appropriate safety analyses 
(Refs. 1 and 2). In addition to the added requirements for 
the RWM, WRNM, APRM, and control rod coupling, the notch out 
mode is specified for out of sequence withdrawals. 
Requiring the notch out mode limits withdrawal steps to a 
single notch, which limits inserted reactivity, and allows 
adequate monitoring of changes in neutron flux, which may 
occur during the test. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Specfal Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. SDM tests may be performed 
while in MODE 2, in accordance with Table 1.1-1, without 
meeting this Special Operations LCO or its ACTIONS. For SOM 
tests performed while in MODE 5, additional requirements 
must be met to ensure that adequate protection against 
potential reactivity excursions is available. To provide 
additional scram protection beyond the normally required 
WRNMs, the APRMs are also required to be OPERABLE {LCO 
3.3.1.1, Functions 2a, 2.d and 2e) as though the reactor 
were in MODE 2. Because multiple control rods will be 
withdrawn and the reactor will potentially become critical, 
the approved control rod withdrawal sequence must be 
enforced by the RWM (LCO 3.3.2.1, Function 2, HOOE 2), or 
must be verified by a 

{continued) 
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second licensed operator or other qualified member of the 
technical staff. To provide additional protection against 
an inadvertent criticality, control rod withdrawals that do 
not conform to the analyzed rod position sequence specified 
in LCO 3.1.6, "Rod Pattern Control," (i.e., out of sequence 
control rod withdrawals) must be made in the individual 
notched withdrawal mode to minimize the potential reactivity 
insertion associated with each movement. Coupling integrity 
of withdrawn control rods is required to minimize the 
probability of a CRDA and ensure proper functioning of the 
withdrawn control rods, if they are required to scram. 
Because the reactor vessel head may be removed during these 
tests, no other CORE ALTERATIONS may be in progress. 
Furthermore, since the control rod scram function with the 
RCS at atmospheric pressure relies solely on the CRD 
accumulator, it is essential that the CRD charging water 
header remain pressurized. This Special Operations LCO then 
allows changing the Table 1.1-1 reactor mode switch position 
requirements to include the startup/hot standby position, 
such that the SOM tests may be performed while in MODE 5. 

These SOM test Special Operations requirements are only 
applicable if the SOM tests are to be performed while in 
MODE 5 with the reactor vessel head removed or the head 
bolts not fully tensioned. Additional requirements during 
these tests to enforce control rod withdrawal sequences and 
restrict other CORE ALTER..ATIONS provide protection against 
potential reactivity excursions. Operations in all other 
MODES ar~ unaffected by this LCO. 

A.land A,2 

With one or more control rods discovered uncoupled during 
this Special Operation, a controlled insertion of each 
uncoupled control rod is required; either to attempt 
recoupling, or to preclude a control rod drop. This 
controlled insertion is preferred since, if the control rod 
fails to follow the drive as it is withdrawn (i.e., is 
"stuckij in an inserted position), placing the reactor mode 
switch in the shutdown position per Required Action B.1 
could cause substantial secondary damage. If recoupling is 
not accomplished, operation may continueJ provided the 
control rods are fully inserted within 3 hours and disarmed 
(electrically or hydraulically) within 4 hours. Inserting a 
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control rod ensures the shutdown and scram capabilities are 
not adversely affected. The control rod is disarmed to 
prevent inadvertent withdrawal during subsequent operations. 
The control rods can be hydraulically disarmed by closing 
the drive water and exhaust water isolation valves. 
Electrically, the control rods can be disarmed by 
disconnecting power from all four directional control valve 
solenoids. Required Action A.I is modified by a Note that 
allows the RWM to be bypassed if required to allow insertion 
of the inoperable control rods and continued operation. 
LCO 3.3.2.1, •control Rod Block Instrumentation," ACTIONS 
provide additional requirements when the RWM is bypassed to 
ensure compliance with the CRDA analysis. 

The allowed Completion Times are reasonable, considering the 
small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems. 

Condition A is modified by a Note allowing separate 
Condition entry for each uncoupled control rod. This is 
acceptable since the Required Actions for this Condition 
provide appropriate compensatory actions for each uncoupled 
control rod. Complying with the Required Actions may allow 
for continued operation. Subsequent uncoupled control rods 
are governed by subsequent entry into the Condition and 
application of the Required Actions . 

.Ll. 

With one or more of the requirements of this LCO not met for 
reasons other than an uncoupled control rod, the testing 
should be ininediately stopped by placing the reactor mode 
switch in the shutdown or refuel position. This results in 
a condition that is consistent with the requirements for 
MODE 5 where the provisions of this Special Operations LCO 
are no longer required. 

(continued) 
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SR 3,10,8,1. SR 3.10.8.2. and SR 3.10.8,3 

LCO 3.3.1.1, Functions 2a, 2.d and 2e, made applicable in 
this Special Operations LCO, are required to have their 
Surveillances met to establish that this Special Operations 
LCO is being met. However, the control rod withdrawal 
sequences during the SDM tests may be enforced by the RWM 
(LCD 3.3.2.1, Function 2, MODE 2 requirements) or by a 
second 11censed operator or other qualified member of the 
technical staff. As noted, either the applicable SRs for 
the RWM (LCO 3.3.2.1) must be satisfied according to the 
applicable Frequencies CSR 3.10.8.2), or the proper movement 
of control rods must be verified (SR 3.10.8.3). This latter 
verification (i.e., SR 3.10.8.3) must be performed during 
control rod movement to prevent deviations from the 
specified sequence. These surveiliances provide adequate 
assurance that the specified test sequence is being 
foll owed. 

SR 3,10,8,4 

Periodic verification of the administrative controls 
sstablished by this LCO will ensure that the reactor is 
operated within the bounds of the safety analysis. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.10.8,5 

Coupling verification is performed to ensure the control rod 
1s connected to the control rod drive mechanism and will 
perform its intended function when necessary. The 
verification is required to be performed any time a control 
rod is withdrawn to the "full out" notch position, or prior 
to declaring the control rod OPERABLE after work on the 
control rod or CRD System that could affect coupling. This 
Frequency is acceptable, considering the low probability 
that a control rod wi 11 become uncoupled when it is not 
being moved as well as operating experience related to 
uncoupling events. 
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SR 3.10.8.6 

CRD charging water header pressure verification is performed 
to e f'l s u re t he mot i v e force i s a v a i l a'b l e to s c r a m th e. cont ro ~ 
rods in the event of a scram s1gnAl. Since the reactor is 
dep{'essurfzed in MODE 5, there is insuffic,e.nt reactor 
pressure to scram the control rGds. Verification of 
charging water hea~er pressure ensures that if~ scram were 
requir,ed, c.apability for rapid control rod" ~nse.rtion wowld 
exist. 'The minimum press~re of 940 psig is well below the 
expe-cted pressure of approximately 1450 ps.ig while still 
ensuring sufficient pressure for rap1 d control rod 
insertion. The Surveillan.ce Frequency is controlled untter 
the Surveillance Frequency Control Program, 

1. 

2. 

NEDE-24011,P-A, "General Electric Standard Application 
for React_or Fuel." l il.test appro¥ed rev1 si on. 

letter from T. P1ckens (BWROG) to G.C. La.inas, NRC, 
"Amendment 17 to General Electrtc Licensing Topical 
Report NEDE-24011-P·A," August 15, 1986. . 
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B 2.t'l 

B 2. Ll 

6ASE3, 

SA~STY LIMITS (Sls) 

Reactor Ccre Sls 

Re,;ic.tor Core S".cs 
B 2.1.1 

8ACK&R.0liNO Sls ensur~ that spEcif1~d acceptable fuel desig~ li~1ts are not exce.eded during steady state op2F'aticn, normal' <::peratiot1.a1 transients, and abnormal qperattona: :ransienh. 

The fu~: claoding integr1ty SC is set such that ~o fuel damage 1s calculated to occur if the limit is ~ot violated. Because fuel damage is not directly observab1e, a stepback approach 1s used to est~blish an.SL, such that 99.9% of the fuel rGds avoid tra,r.s1tio'1 bo1Ting. "1ee;;:~rg the SL can be demonstrated by ana1ysis that confirms no more than 0.1% of fuel rods in the core are susceptible to transition bolling or by demonstrating that the MCPR 1s not ,ess than the limit specified 1·n Spec"fication 2.1.1.2 for General Elect:-ic (GE) C'ompai:iy fuel. MCPR greater tnan the specifled iimit represents a ccnservative mcrgin re;ative to the conditions required to mainta~n fuel cladcing integrity. " 

The fuel cladding is one of the physical barrier>s that separate ~he radioactive materials fro~ the eqv1rons. T~e integrity cf thi~ cladding barrier is re1ated to its rela:ive freedom frem pe~faratio~s or cracking. Although some corrosion or use related cracking m2y occur during the life of the cladding, fission produc~ r.igration from th~s scurce is incremen~a11y cumulative anG cont1nuo~sly measurable. Fuel claddi~g perforatip~s. hcwever, can resG~t froir. thermal st~ess@s, whicr. -0ccur from reactor operation significantly above desigr. cohoiiions. 

\it~i le fi ssi in procU'Ct mi gra:i on from dadatr.g perfo,ratto:-1 1;; just·as me~surah~e as that from use re1ated cr2~kin9, tile therQaily ~aGsgd claddi0g perforaticns signal 2 th~esho1c 
ceyon{1 .whj_ch still 9:ea-::.er tt;er~al s"re-sscs may c2t.:se gross, rat1er than incremental, ciadc1ng de~erio~atior. TherefGrE, tl-t-e fuel c1a~.d• rg SL j s dMi l'le.d w~ th a mar·gi'r to Vie conditiors that w0uld produce onset ot tra11s:~tior; toi1ih£ (i.e., MCPR = 1.00)~ Thege cc~dittan~ rep~esert a 
si~nif~car.t ce::,ar~t'.re from U:e conc-Jr:ion inte'1cted !Jy cteSiJl:'J for plcnne-d ope-raticrn. Tris 1s acc.omµlishw oy hirv'ing a Sa..-ety limit ~inililurr. Cr'1 tical ::io\,,IQ>:' Ratio (Sl).f{,PR)' ctes,~r. basfs, refe·rred to a~ $,LMCPR,,.19s, whi.ch corY-espot.~$- to a 95% orobabi1icy a,t q '95l. c.orf1d€nce "'eve-~ (the 95/95 MC:PR 
C:'""'te:--ion) the.t :,rar.sition b-oiling vrnl not o·cc,r,;t,. 

B 2.0·1 
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Rea~tor Core Sls 
S 2,.i.1 

Operation above the boun~~ry of the 1ucleate Jo~l1ng regime could result in excessive cl ffddi r'lg temperatur-e-because of the onset of transit1cn bo1;1ng and the resultant sharp reduction in he~.t ':.ransfer coefficien:. Inside the steaU1 film, high cladd•1ng ter.,perat.ures are reached 1 and a claddlng water (zirconium water) reaction ~ay take pl2ce. This chemical reaction results 1n oxidation of the f~el cladding to a structurally weaker form. This we2ker form ~ay lose its i~tegrity, ~esulting in a~ u~controlled release of activity to the reactor coolar.t. 

The reactor vessel water level SL e1sures that adequate core cooling capability is mainta~ned during all MODES of reactor operation. Establishment of Emergency Core Cooling Syste~ initiation setpoints higher tncn this safety lim1t provides margin such tha: the safe:y 11mit will not be reached or exceeded. 

The fuel cladding must not sustain da@age as a result of normal operation and abriornal operatiorial transients. Tr.e Tec1nical Spec1ficat1on SL 1s set ge~erically on a f~el product MCPR correlation basis as the MCPR wh·ch corresponds to a 95% probability at a 95% confider.ce level that 
transiticn boiling will r,ot occur, refe,red to a.s SLMCPR9•~s-

The Reactor Protection Systew setpoints (LCO 3.3.1.1, "Reactor Protecticn System (RPS) insuumentation''}, in co~bination with ether LCOs, are desjgned to pre1/ent any anticipated combination o~ transient conditioris for Reactor Coolant System water level, pressu~e, anG TYERMAL POWER level t~at would result in reaching the MCPR liffiit. 

2. 1. i. .1 Fuel Cladding Intearjty 

GE critical power correlations are app~ica~le for all 
crit1cJl power ca1cu1atton~ at pressures~ 700 psia anc core Flows~ 1-0% of reted f'o~. For o~eration at ~ow pr~ssurei or lo~ f;ows, ancther b3sis is us~d. as follows: 

Th~ ~ressure drop 1n the bypass region is esser.t1ally 
ai1 eleva~ion heed with a valu.e > 4.5 psi; tnerefwe, tte cc~a ?ressure drop at 1ow oower ana flows w~l1 clways be> 4.5 ps1. At :iarl.er, ~he :;tatlc head ir,s~<i€ 
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2,1.1.1 Fuel Cladding Integrity (continued) 

the bundle 1s Tess than the static h~ad in the bypass 
region beca~se the addition of heat reduces the 
Gensity of thi; wate(. At the same time, aynamic tread 
los5 in tne bundle will be greater than ~n the bypass 
region because of two phase flow effects. Analyses 
sho1-1 that this combrnatiol1 of effects causes bundle 
pressure drap to be nearly indepenDent of bundle power 
when bundle flow is 28 X 103 lb/hr and bundle pre$sure 
drop is 3.5 psi. Because core pressure drop at low 
power and flows will always be> 4.5 ps1, the bundle 
fl ow w i 11 b:e > 2 8 X 1 0 3 1 b / h r . 

Full scale ATLAS test data taken at pressures from 
14.7 ps1a (a ps1g) to 800 psia (785 psig) indicate 
that the fuel assembly critic~l rower with bundle flow 
at 28 X 103 lb/hr is approximately 3.35 MWt. This is 
e~uivalent to a THERMAL POWER> 50% RTP even when 
design peaking factors are considered. Therefore, a 
THERMAL POWER ltmit of 22.6% RTP for reactor pressure 
< 700 psia is conservative. Additional information on 
low flow conditions is available in Reference 5. 

2.1.1.2 M.C..e.R 

The fuel cladding integrity SL is set such that no fuel 
damage is calculated to occur if the limit is not Jiolated. 
Since the parameters that result in fuel damage are not 
directly observable during reactor operation, the thermal 
and hydraulic conditions that result in the onset of 
transition boiling have been used to mark the beginning of 
the region in which fuel damage could occuf. Although it is 
recognized that the onset of transition boiling would not 
result in damage to BWR fuel rods, the critical' power at 
which boiling tra~sit1on is calculated to occur has been 
ado.pted as a convenient limit., The Technical Specification 
SL value is dependent on the fuel product line and the 
corresponding MC~R correlation, which is cycle indipendent. 
The value 1s based 0n the Critical Power RatiQ (CPR) data 
statistics and a 95% probability with 95% confidence that 

.. rods are Rot susceptfbJe to boiling transition, referred to 
as MCPRssm. 

The SL is based on GNF2 and/or GNF3 fuel. The 700 ps1a 
threshold in the Safety Limit bounds the absolute pre-ssure 
va1ue for GNF2 ft.tel (700 psia per Ref. 1) and for GNF3 fuel 
( 600 psi a per Ref. 6 i. For cores with a single fuel product 
line, the SLMCPR:gsm i's. the MCP_R%t9s for the fue~ typ.e. For 
cores loaded with a mlx of ap_plicable f,ue1 type·s, the 
SLMCPR9s19s is based orr the ~argest (1 .e., mo-St limiting.) uf 
the MCPR values fot the fuel product lines thit are fresh or 

.once-burnt at the start bf th~·cycle. 



; \_ 
I --

1 
' I 

13ASES 

2.1.1.3 Reactor Vessel wa~er Level 

Reactor, Core. Sls 
B 2.1.l 

Ouri rig MODES 1 arid 2 the reactor ves se~ \,later level is requ1req to be above the top of the active fuel to provide c~re cooling caDabil~ty. With fuel in tre reactor vessel durlng periods when the reactor is shut down, consideration must be given to water level requirements dµe to the effect of decay heat. If the water level sh0uld drop below the top of the active i~radiated fuel during this period, the ability to remove decey heat is reduced. This re6uct1on in cooling capability could lead to elevated cladding te~peratures and clad perforatior.. The core can be adec;uately cooled as long as water level is above 2/ 3 of tlie core height. The reactor vessel water level SL nas been established at the top of the active '.rradi3ted fuel to provide a point tnat can be mcnitored and to also provide adequate margin for effect~ve action. 

(ccntinued) 
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Reactor Core SLs 
B 2 .1 . 1 

The reactor core SLs are established to protect the 

integrity of the fuel clad barrier to the release of 

radioactive materials to the environs. SL 2.1,1.1 and 

SL 2.1 .1.2 ensure that the core operates within the fuel 

design criteria. SL 2.1.1 .3 ensures that the reactor vessel 

water level is greater than the top of the active irradiated 

fuel in order to prevent elevated clad temperatures and 

resultant clad perforations. 

SLs 2.1.1.1, 2.1.1.2, and 2.1.1.3 are applicable in all 

HODES. 

Exceeding an SL may cause fuel damage and create a potential 

for radioactive releases in excess of 10 CFR 100, "Reactor 

Site Cr1teri a, " limits (Ref. 3) and 10 CFR 50. 67, "Accident 

Source Term," for accidents analyzed using AST (Ref 4). 

Therefore, it 1s required to insert all insertable control 

rods and restore compliance with the SLs within 2 hours. The 

2 hour Completion Time ensures that the operators take prompt 

remedial action and also ensures that the probability of an 

accident occurring during this period is minimal. 

(continued) 
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RCS Pressure SL 
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c· B 2.0 SAFETY LIMITS (Sls) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The SL on reactor steam dome pressure protects the RCS 

against 0 overpressurization. In the event of fuel cladding 

failure, fission products are released into the reactor 

coolant. The RCS then serves as the primary barrier in 

preventing the release of fission products into the 

atmosphere. Est ab l i shi.ng an upper limit on reactor steam 

dome pressure ensures continued RCS integrity with regar-0 to 

pressure excursions. Per the UFSAR (Ref. 1), the reactor 

coolant pressure boundary (RCPB) shall be designed with 

sufficient margin to ensure that the design conditions are 

not exceeded during normal operation and abnormal 

operational transients. 

During normal operation and abnormal operational transients, 

RCS pressure is limited from exceeding the design pressure 

by more than 10%, in accordance with Section III of the ASHE 

Code (Ref. 2). To ensure system integrity, all RCS 

components are hydrostatically tested at 125% of design 

pressure, in accordance with ASME Code requirements, prior 

to initial operation when there is no fuel in the core. Any 

further hydrostatic testing with fuel in the core may be 

done under LCO 3.10.1, Minservice Leak and Hydrostatic 

Testing Operation." Following inception of unit operation, 

RCS components shall be pressure tested in accordance with 

the requirements of ASHE Code, Section XI (Ref. 3). 

OVerpressurization of the RCS could result in a breach of 

<the RCPB reducing ·the number of protective barriers designed 

to prevent radioactive· releases from exceeding the limits 

specified in 10 CFR 50.67 "Accident Source Term" (Ref. 4). 

If this occurred in conjunction with a fuel cladding 

failure, fission products could enter the containment 

atmosphere. 

The RCS safety/relief val~es and the Reactor Protection 

System Reactor Ptessure-High Function have settings 

established to ensure that the RCS pressure SL will not be 

exceeded. 

(continued) 
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RCS 'Pressure. SL 
B 2.1.2 

The RCS pressure SL has been selected such that it is at a 
pressure belo.w wtii ch it can be shown t'hat the integrity of 
the syst~m is not endangered. The reactor pressure vessel 
is designatfd to Section III, 1965 Editton of the ASME, 
&oiler and Pressure Vessel Code. including Addenda through 
the summer of 1966 (Ref. 5), which permits a maximum 
pressure transient of 110%, 1375 psig, of design pressure 
1250 psig. The SL of 1340 psig is measured in the reactor 
steam dome. The SL has been determined to be adequate to 
ensure the RCS pressure does not exceed the 1375 psig RCS 
pressure 1im1t (Refs. 7 and 8). The RCS is designed to ASME 
Section III, including Addenda through the winter of 1981 
(Ref. 6), for the reactor recirculation piping, which 
permits a maximum pressure transient of 110% of design 
pressures of 1250 psig for suction piping and 1500 psig for 
discharge piping. The RCS pressure SL is selected to be the 
lowest transient overpressure allowed by the applicable 
codes. 

The maximum transient pressure allowable in the RCS pressure 
vessel under the ASME Code, Section III, is 110% of design 
pressure. The maximum transient pressure allowable in the 
RCS piping, valves, and fittings is 110% of d~sign pressures 
of 1250 psig for suction piping and 1500 psig for discharge 
piping. The most limiting of these allowances is the 110% 
of design pressures of 1250 psig; therefore, the SL on 
maximum allowable RCS pressure is estab11shed at 1340 psig 
as measured at the reactor steam dome. 

SL 2.1.2 applies in ~11 MODES. 

' B 2.0-8 Revision No. 144 
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RCS Pressure SL 
B 2.1 .2 

Exceeding the RCS pressure SL may cause immediate RCS 
failure and create a potential for radioactive releases in 
excess of 10 CFR 50.67, "Accident Source Term," limits 
(Ref. 4). Therefore, it is required to insert all 
insertable control rods and restore compliance with the SL 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and als.o assur:es that 
the probability of an accident occurring during the period 
is minimal. 

1 . UFSAR, Section 1.5.2.2. 

2. ASME, Boiler and Pressure Vessel Code, Section III, 
Article NB-7000. 

(continued) 
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3. ASME, Boiler 9nd Pressure Vessel Code, Section XI, 
Article IW-5000. 

4. 10 CFR 50.67. 

5. ASME, Boiler and Pressure Vesse1 Code, Section III, 
1965 Edition, including Addenda to summer of 1966. • 

6. ASME, Boi 1 er and Pre·ssure Vessel Code, Section I I I, 
1980 Edition, Addenda to winter of 1981. 

7. G-080-VC-413, "Reactor Vessel Overpressure Protection," 
GE Hitachi Nuclear Energy, 26A8321, Revision 1. 

8. G-080-VC-468, "Peach Bottom Units 2 & 3 Two Safety 
Relief Valves Out-of-Service Evaluation," GE Hitachi 
Nuclear Energy, 004N6240-P, Revision 1. 
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B 3.(1 LIMITING CONDITION FOR OPERATION (lCO) AP.PLICABILITY 

BASES 

lCOs. 

LCO 3.Q.l 

LCO 3.0.2 

P BA P S' U N IT 3 

LCO 3.0.l thrDugh r.co 3.0.9 estab·lish the genera.1 
requirements applicable tu all Specificat)ons in 
Sections 3,.1 through J.lO. al'\d ap.p,ly at all times, LU11ess 
otherwise stated. 

LCO 3.0.l establishes the Ap~licability statement withjn 
eich individual Specification ~s the requirement for when 
the LCO is required t0 be met (i.e., when the unit is in 
tfie MODES er other specified ~onditions of the 
Applicability statement uf each Specification). 

LCO 3.0.2 establishes that upon discovery of a failure to 
meet an LCO, the associated ACTION.S shall be met. The 
Completion Time of each Required Action for an ACTIONS 
Condition is applicable from the point in time that an 
ACTIONS Condition is entered, unless otherwise specified. 
The Required Actions establish those remedial measures that 
must be taken within specified Completion Times when the 
requirements of an LCO are not met. This Specificat1on 
establishes that: 

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance with 
a Specification; and 

b. Comp"Jetion of the Required Actions is not requirecf 
when an LCO is met with,~ the specified Completion 
Time, unless otherwise· specified. 

There are two bc;1sic typies of R·equireci Actions. The f1rst 
type of Required Actio~ specifies a time 1imit in which the 
LCO must be met. This t1me limit is the Completion Time to 
restor~ i~ inoperable system or component to OPERABLE 
status or to restore variables to within specified 1imits. 
If this type of ReqHired Action is not completed wJth~n 

the specHied Cornpleti©n Time., ct shutdow,n may be re;iqufred 
ta pl~ce the unjt in a MCTDE or condition in which the 
Spe-cificatio,. ,s not ap·pl ica:ale. (Whether stated as ai 

Required Action or not, corre~tion of the ente~ed Condition 
is an action that may alw·ays b:€ considered upon entering 
ACTIONS.) The second type of Required Actign spe~if1es th~ 

B 3,_Q•l ReviSioo N<J. :L54 
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LCO Aopl1cab1lity 
a 3.G 

remedial measwres that permit continued operation of the unit that is net further restricted by tne Cornplet,cn Time. In this case. compliance with the Required Att1ons ~rovid~s an acceptable 'eve1 of safety for co~tinued operation. 
Comole:1ng t~e Required Actions is not required when an _co is met or is no long~r applicable, unless otherwise stated ir. the individual Specifications. 

The nature o; some Required Actior.s of some Ccnditior,s necessitates that, o~ce the Cor.d1tion is entered, the Required Actions must be completed even though the associated Condition no longer exists. The individual LCO's ACTIONS specify the ~eouired Actions where this is the case. An example of this is in LCD 3.4.9, "RCS Pressure and Temperature Limits." 

The Co~pletion Times of the Requi~ed Actions are also applicable when a system or component is remcved from service 1ntent1onelly. The ACTIONS for not mee~1ng a single LCO . adequately manag~ any i"crease in plant risk, provided any unusual external condi-r::ions (e.g., severe weather, offs1te oower instabii1ty) are considered. In addition, the i"creasec! risk associated with simultaneous removal of multiJle structures, systems, trairs, or co~oonents from service is assessed and managed in accordance with 10 CFR 50.65(a)(4). Individual Specifications may specify a time limit for performing an SR when equipmert is removed 7rom service or bypassed for testing. In this case, the Completion Times of the Required Actions are applicable wheh tr.is time l1ni: expires. if the equipment remains re~oved fro~ se~1ice or bypassed. 

Wnen 6 change i~ hODE or other specified cond~tio~ is requfrea to cowply with Required Ac~ions, tne unit may entEr a MODE or other specified condit1on in whicn another Specification bec~mes a~plicable. In th~s cJse, the CsmolatiG" Times of t~e associatej Re~~ired Actions ~auld app~y from the saint i" time that ~he new 5oecificat~cn becomes appl;ca~le and :he ACTIONS CGnGttion(s) are entered. 

8 3.0-2 
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LCO 3.0.3 establishes the acticns that must be iwplernented when an LCG is not met and: 

a. An associated Required Action and Co~pletion Time is not ~et and no other Concition applies; or 

b. Tne condttion of the unit is not specifically ad.dressed by the associated ACTIONS. This ~eans chat no combi~ation of Conditions stated in the ACTIONS ca~ be made t~at exac~ly corresponds to the actual condition of the unit. Sometim9s, possible combinations of Conditions are such that entering LCO 3.0.3 is warranted; in such cases, the ACTIG~S specifically state a Condition corresoo1ding to such coAbina!1ons and also that LCO 3.0.3 be entered immediately. 

Tnis Specification delineates the time limits for placing the unit in a safe MODE or other specified cor.dition when operatior. cannot be maintained within the lim1ts fo~ safe operatior. as defined by the LCO and its ACTIO~S. Planned entry into LCO 3.0.3 should be avoiaed. If it is not practicable to avoid plan~ed entry into LCO 3.0.3, plant risk snould be assesses and m2naged i~ accordance with 10 CFR 50.65 (a)(4), and the planned e~try into LCO 3.0.3 should have less effect on p~ant safety than other practicable alternatives. 

Upon ertering LCO 3.0.3, 1 hour is allowed td pre~are for an orderly shutcown before initiati~g a change in unit operation. This includes tirae to permit the opera~or to coordinate the redu.ctfo'r, in electrical generation W"'th the load dispatcher to ensure t~e stability and cv3ilability of the electr1cai grid. The ti~e liQits specif1ed to enter 1 ower MOO ES of operation permit the sfsutdown to proceed in a controlled and orderly ~anner tnet is ~ell ~ithin the specif1ea rr:aximum coo1down rate and w1thin the caoabilities of the unit. assuming tr.at only :he m1;.imum required equi prr:ent is OPERABLE. This redu.ces t:iermal stresses on componerts, of :he Reactor Coolant System a·r.d the poteilt1e~ for a pla~t uoset that could challer~e safety syste~s undir co~diticns to which this Speclfita~ion applies. The use and interpretation of specified :ia2s to comple:e the 2ct 1ons of LCU 3.0.3 ue consistent witti tne discuss•io~ af Sec:.icn 1.3, Comp:etio~ Times. 

B J.0-J R,evis1on No. 148 
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, ,A unit shutdown requirE::.d,_in cic.corpa11ce •Hi th LCO 3. ,0. 3, W&y ba 
::erminated and LCO, 3. 0. 3 ex.i,ted if any of the ,foll_owing 
occu.t,s: 

a. The LCO is now met. 

b. The LCO is no longer applicable. 

c. A Condition exists for which the.Required Actions have 
now been performed. 

d. ACTIONS exist that do not have expired Completior
Times. These Completion Times are applicable from the 
point in time that the Condition is initially entered 
and not from the time LCO 3.0.3 is exited. 

The time limits of Specification 3.0.3 al~ow 37 hours for 
the unit to be in MODE 4 when a shutdown is required during 
MODE 1 operation. If the unit is in a lower MODE of 
operation when a shutdown is required, the time limit for· 
encering the next lower MODE applies. If a lower MODE is 
entered in less time than allowed, however, the total 
allowable time to enter MODE 4, or other applicable MODE, is 
not reduced. For example, if MODE 2 is entered in 2 hours, 
then the time allowed for entering MODE 3 is the next 
11 hours, because the total time for entering MODE 3_is not 
reduced from the allowabl~ limit of 13 hours. Therefore, if 
remedial measures are completed that would permit a recurn 
to MODE 1, a penalty is not incurred by having to enter a 
lower MODE of operation in less than the total time allowed. 

In MODES 1, 2, and 3d- LCO 3,0.3 provides actions for 
Conditions not covered in other Specifications. The 
requirements of LCO 3.0.3 do not apply in MODES 4 and 5 
because ~he unit is already in the most restrictive 
Condition required by LCO 3.0.3. The requirements of 
LCO 3.0.3 do not apply in other specified conditions of the 
Applicability (unless in MODE 1, 2, o~ 3) because the 
ACTIONS of ir.dividual Specifications sufficiently define the 
remedial measures to be taken. 

Exceptions to LCO 3,0,3 are provicted in instaµces where 
requiring a unit shutdown,· in ·accor<;iaflce with LCO 3. 0. 3, 
would not provide Appropriate remedial measures for the · 

·,c'a_ss,o_ciated condition ~r ,t~e u:i~t .. 'i_lcn -E;l'..~raplj~ -'a-:i 'th{~·il j:n-· 
. , - , lob 3.). 7, ''Spent F~il ·stor?.ge P~6_.l W1;_1·terL,evel _.;, Leo '3. 1. 7 

;b,as an A~plicabili,ty ot'· "During ij:iove.mifot --of_"iuel asserrJ.:,l i,e'9 
1' • : ' ... - • ) -< .-,..;. ' '" " 

,:,,,. ~ ·~, . (cont.i:.~ectlj 
__,,.... ~' ,. . -

•.- -,._. --t',. 
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LCO ,3. 0. 4 

LCO AFplicability 
:B 3.0 

in tha spent f1'tel storage pool." 'ther~fb.te,'t;-i:a:;; 1,-CO can be 
applicable in any or all MODRS. lf ,the LCO and ~h'e 3-eguir!a!d Ac~ions of LCO 3.7.7 are nof met while in ~ODE!, 2, o~ 1, there is no safety benefit: to be gained by p+acing.the unlt in a shutdown condition. The Req~i.tea Action of LCD J.7.7 of "Suspend roovemem: of fuel assemblies in the spent. fu,el storage pool" is the appropriate Required Act:ior. to coirplete in lieu of the actions of LCO 3.0.3. These except:ions are addressed in the individual Specifications. 

LCO 3.0.4 establishes limitations on changes in MODES or other specif~ed conditions in the Applicability when an LCO is not met. It allows placing the unit in a MODE or-other specified condition -stated in that: Applicability (e. g-: ,' the Applicabilit:y desired to be entered) when unit conditions are such that ~he requirements of the LCO would not be.met, in accordance with either LCO 3.0.4.a, LCO 3.0.4.b, or LCD 3.0.4.c. 

LCO 3.0.4.a allows entry into a MODE or other specified condition in the Applicability with the LCO not met when the associated ACTIONS to be entered following entry into t:he MODE or o~her specified condition in the Applicability will permit continued operation within the MODE or other specified condition for an µnlimited period of t:ime. Compliance w,ith ACTIONS that permit continued operation of the unit for an unlimited period of time in a MODE or other specified 
condition provides an acceptqble level of safety for 
continued operation. This is wiLhout regard to the sta~us of the unit before or after the MODE change. T.herefore, in such cases, entry into a·MODE or OLher specified condition in the Applicability may be made and the Required AcLions followed after entry into the Applicapility. 

For example, Leo, B.0.4.a may be used when the Required Action to be entered states that an inoperable instrWTlent cnanhel must be placed in the trip condit~on within the Completion Time. Trans~tion into a MODE or other specified conditio~ in 
the Applicability may be made in accordance with LCO 3.0.4 and the channel is subsequently placed in the tripped 
conoition within the Completion Time, which begins when the' Applicabiiity is entered. If the' instrllffient chaP.nel cannot 9e placed in the tripped condition and the supsequent default ACTION ("Required Action and associated Completion Ti.me not, 
me'.:") allows the OPERABLE train to be placed .in openn:ion, use 0£ Leb 3.0.4.a is acceptable because the'subsequ~nt 
ACl'J:ONS to oe 1tnt-ered fol lowing entry into th'E'' MGDE i.nclude ACTIONS {plac~.the OPER}lliLE train in op~rati-0n) chat pet't!'lit . ',- 5afe plant o-p&ra:tion tor an unlimited period 6:.f tfoie in t;t(e, . i, ~OvE ox nthar -:specl'fled conditi C:~ ;to· be: entered.' . 

. __ , 
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LCO A~plicability 
B 3.0 

LCO 3.0.4.b allc'"S en.try into a MODE·or other specified 
condition in the Applicdbllity with the LCO not wet dfter 
performance of a risk assessment ~ddresslr.g inopeLable 
systems a:1.d coi;nponents, considerat.ion of the results, 
determination of the: '3Cceptabllity of entering the MODE or 
other specified condi~ion in the Applicability, and 
establishment of risk management actions, if appropriate. 

The risk assessme~t ~ay use quantitat.ive, qual{tative, or 
blended approaches, and the risk assessment wjll be 
conducted using the plant program, procedures, and criteria 
in place, to implement 10 CFR 50. 65 (a) ( 4) , which requires 
that risk impacts of maintenance activities be assessea and 
managed. Th·e risk assessment, for the purposes of LCO 
3.0.4.b, m~st take into account all inoperabl€ Technical 
Specification equipment regardless of whether the equipment 
is included in the normal 10 CFR 50.65(a) (4) risk assessment 
scope. The risk assessments will be conducted using the 
procedu=es and guidance endorsed by Regulatory Guide 1.182, 
"Assessing and Managing Risk Before Maintenance Activities 
at Nuclear Power Plants." Regulatory Guide 1.182 endorses 
the guidance in Section 11 of NUMARC 93-01, "Industry 
Guideline for Monitoring the Effectiveness of Maintenance at 
Nuclear Power Plants." These docwnents address general 
guidance for conduct of the risk assessment, quantitative 
and qualitative guidelines for establishing risk management 
actions, and example risk management actions. These include 
actions to plan and conduct other activities in a manner 
that controls overall risk, increased risk awareness by 
shift and management pers·onnel, actions to reduce the 
duration of the condition, aci::'ions to minimize the magnitude 
of risk increases (establishment of backup success paths or 
compensatory measures), and determination t.hat the proposed 
MODE change is acceptable. Consideration should also be 
given to the probability of completing restoration such tpat. 
the requirements of the LCO would be met prior to the 
expiration of ACTIONS Completion T~mes that would require 
exiting the Applicability. 

LCO 3.0.~.b may be used with single, or multiple sys~ems and 
components unavailable. NOMARC 93-01 provides guidance 
relative to considerat.ion of simultaneous unavailability of 
multiple systems and components. 

The results of the risk ass~ssment shall be corrsidered 1n 
determining the acceptability of ent~rihg the MQD$ or ocher 
specified conditior. in the Applicability, and ~ny 
corresponding risk ~s11c1gernent actions. T:i.e LCb 3. 0. 4. b ris'k 
assessments do not ~ave lo be documented. 

The Technical Speolfications a,:1.low continuE;!9 or,eret.it>."'\ with 
equipment unavailable in MODE l · £:•i:ir the durµt,1,Gn ?if"the· 
Conipleti::m TimEi- ' S.irtce i:h.i::s 1s a'll6.v1abla, a.n1:.i'<sf11t:;~ in 
gene ml tr..e d sk -i,rr.pact iq ·that pa.rt-iculai:; t)OQE w1.:n(}s the' . 
risk of t:i:an~.i tiuriir.g 1-nto ar.d thr0ugh 1..,he appliyi;iple MPD__:ES .. 
:)r 0tr,er specified <;:o:1i9itio..-'1e.in the Applicaqility t)1: th~ 

B 3.0-:ia 
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LCO, the us;;, of the LCO 3.0.4.b allowance should be 
generally a~ceptable, as long as che r~sk is ~s~essed and 
m&:1.iged as ,:::tiited above. Hoi.-iever, there is a small subset · 
of systerrs ~r.d ccmponents that have been dete=mlned to be 
rno::::e ::..mport~,nt to risk and use of the LCC! 3. □ -.4.b allowance 
is prol:.ibitE:d. The LCOs gove1nir1g these $ysterr. anci 
compor.ents co~tain Notes prohibiting the use of LCO 3.0.~.b 
by stating that LCO 3.0.4.b is not applicable. 

LCO 3.0.4.c allows entry into a MODE or other specified 
condition in the Applicability with the LCO not met based on 
a Note jn the Specification which states LCO 3.C.4.c is 
applicable. 'l'hese specific allowances permit entry into 
MOuES or other specified conditions in the Applicability 
when the asscciated ACTIONS to be entered do not provide for 
continued operation for an unlimited period of time and a 
risk assessment has not been performed. This allowance may 
apply to all the ACTIONS or to a specific Required Action of 
a Specification. The risk assessments performed to justify 
the use of LCO 3.0.4.b usually only consider systems and 
components. For this reason, LCO 3.0.4.c is typically 

(continued) 
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apµlied to Specif1cations which describe val~es and 
parameters (e.g., Reactor Coolant System specific activit¥,, 
and may be applied to other Specificatio~s based on NR( 
plant-sp~cific ap~roval. 

Th9 provhions of this Specification snoiulGJ not be 
interpreted ijS enciorsi ng the f aii 1 ure t0 e·x,erci s,e the good 
practice of re~toring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicability. 

The provisions of LCO 3.0.4 shall not pre~ent changes in 
MODES OT oth.:1r spec:Hi ed conditions in the Appl _icat,i7 i ty that 
are required to comply with ACT!O~S. In addition, the 
provisions of LCO 3.0.4 shall not prevrot changes in MODES or 
other specified conditi0ns in the Applicability that result 
from any unit shutdown. In this context, a unit shutdown is 
defined as a change in MODE or other specified condition in 
the Applicability associated with transitioning from M>ODE 1 
to MODE 2, MODE 2 to MOD£ 3, and MODE 3 to MODE 4. 

Upon entry into a MODE or other specified condition in t~e 
Applicability with the LCO not met, LCO 3.0.1 and L(O 3.0.2 
require entry into the applicable Conditions and Required 
Actions until the Cond1tion is resolved, until the LCO is 
met, or until the unit is not within the Applicability of the 
Technical Specification. 

Surveillances do not have to be performed on the associated 
inoperable equipment (or on variables outside the specif1ed 
limits), as permitted by SR 3.0.1. Therefore, utilizing 
LCO 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for aTiy 
Surveillances that have not bee~ performed on inoperable 
equipment. However, SRs must b~ met to ensure OPERABILITY 
prior to de€laring the associated equipment OPERABLE (or 
variable within ~imits) and restoring compliance with the 
affected lCOi. 

LCO 3.0.5 ~stablishes the allowance for r~storiAg equipment 
t0 servi~e under administrative cont~ols whe~ tt has been 
removed from service or <;leclared irrropera'ble· to comply wHh 
AOIONS. Thie sole puqrnse of t:his Sp,e'Ci1fieation is to 
provide an except1on to LCD 3.0.2 (e.g .• to not comply witti 
the applicable Required Action(s)) to allow the performance 
of SRs to demonstrat~: 

a. The OP'ERABILIT'r' of Hie equ+pment being· returned to 
s.e r v i c e: ; e r 

b. me OPERAB I UTY of othi'i'r equi ~erit. 

8 3.0-6 R(!V7Si(:)n N:0. '53 
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The admin.1-strai:.ive controls em,ure the t.1me the eqq.:.pment is 
returr.ed to service in conflict with the requi~ernents of toe J' 
ACT}ONS is limited '.:o the time absolutely nece':>sa.ry to 
perform the allowed SR~; This Specificai:.ion does not provide 
time to perform any other preve~tive or corrective 
maintenance. LCO 3.0.5 should not be used in lieu of other 
practicable alternatives that comply with Required Actions 
and that do not require changing the MODE or other specified 
conditions in the Applicability in order to demonstrate 
equipment js OPERABLE. LCO 3.0.S is not intended to be us-ed 
repeatedly. 

An example of demonstrating equipment is OPERABLE with the 
Required Actions not met would be returning a Control Rod 
Drive (CRD) Hydraulic Control Unit (HCU) to service in order 
to perform testing to demonstrate that ~ne CRD is now 
OPERABLE following HCU maintenance. 

Examples of demonstrating equipment OPERABILITY include 
instances in which it is necessary to take an inoperable 
channel or trip system out of a tripped condition that was 
directed by a Required Action, if there is no Required Action 
Note for this purpose. An example of verifying OPERABILITY of 
equipment removed trom service is taking a tripped channel 
out of the tripped condition to permit the logic to function 
and indicate the appropriate response during perfo.!:lTiance of 
required testing on the inoperable channel. 

Examples of demonstrating the OPERABILITY of other equipment 
are taking an inoperable channel or trip system out of the 
tripped condition 1) to prevent the trip function from 
occurring during the performance of an SR on another channel 
in the other trip system, ,or 2) to perm1. t the logic to 
function and indicace the appropriate 5esponse during the 
performance 'Of an SR on anotner channel in the same tr~p 
system. 

The administrat.i \Te cont=ols in IiCO 3. 0. 5 apply in aH cases 
to systems or ccmponents in Chapter 3 of the Technical 
Specifications, as long as the testing could not be 
cor.c:iucted while co1rtplying with 1.he Required Actions. Th.is 
includes the .!"ealignment or reposi..:ionjng of redundant or 
alternate equipment: or trains previously rr-.anipulated to 
cumply ~i~h ACTION$, as w~l~ as equipment re~oved f~om 

. serv .;.°ce or declaJ:;ed inot,Brabl~ to compJ y ·..ii t.4, ;i;:cnoNs. 

0 

I 
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LQO '3. 0; 6 establishes ~n e.~ce-gti.on .to ~C-0 3-~ 0: 2 -for support 
.systeµt-s tnat have an LCO specifiecj -in, the 'feohnl-cal . ,. 
speciffcq.tions (TS) . · This exception is provided becaus.e 
LCO ,3. 0. 2 would requirE: · i:hat the Gonditio'ns and Requii;:ed 
Actions· of the associated lnoperaole ,suppo£ted system I.iCO be 
entered solely due to the lnoperability of the support 
system. This exception is jus~ified because the actions 
that are required to ensure the plant is maintained in a 
safe condition ~re spe~ified in the support systems' LCO's 
Req~ired Actions. These Required Act1.9ns may include 
enteri·ng the supported system's Conditions and Required 
Actions or may specify other Required Actions. 

\rlhen a support system is inoperable and there is an LCO 
specified for it in the TS, the supported system(s} are 
required to be declared inoperable if detemined to be 
inoperable as a result of the support ~ystem inoperability. However, it is not necessary to enter into the supported 
systems' Conditions and Required Actions unless directed to 
do so by the support system's Required Actions. The 
potentie~ confusion and inconsistency of requirements 
related to the entry into multiple support and supp?rted 

(continued) 
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(continued) 

LCO 3.G.7 

PBAPS UNIT 3 

systems' LCOs' €on:ditio.ns and Required Actions are 
eliminated by pr.ov;id•ing all the actions that are necessary 
to ensure th.e plant is maintained in a safe condition in th:e 
support syste111:' s R'equi red Actions. 

Mowever ,, there ar,e, instances where a support system's 
Required Action ma~ either direct a supported system to be 
declared, inope·rable or direct entry into Conditions and 
Required Actions fo,r the supported system. This 111ay occur 
immediately or after srnne specified delay to perform some 
other Re·quiredi ~ct:ion. Regardless of whether it is 
immediate or- after some delay, when a support system's 
Required Act i Q.n di-rects a supported system to be dee la red 
inoperable or dire'Cts entry into Conditions and Required 
Actions for a supported system, the appli'cable Conditions 
and Required Actiuns shall be entered in accordance with 
LCO 3.0.2. 

Specification 5.5 . .11, "Safety Function Determination Program 
{SFDP)," ensures loss of safety function is detected and 
appropriate actions are taken. Upon entry into LCO 3 .. 0.6, 
an evaluation shall be made to determine if loss of safety 
function exists. Additionally, other limitations, remedial 
actions,- or compensatory actions may be identified as a 
result of the support system inoperability and corresponding 
exception to entering supported system Conditions and 
Required Actions. The SFDP implements the requirements of 
LCO 3.0.6. 

Cross division checks to identify a loss of safety function 
fo.r those support systems that support safety systems are 
required. The cross division check verifies that the 
supported syst.ems of the redundant OPERABLE support system 
are OPERABLE, thereby ensuring safety function iS reta•ined. 
If this evalu~~ion detennines that a loss of safety function 
exists, the appr·oprfate Conditions and Requi'red Actions of 
the LCO in Whiic_h the loss of safety f.unct ion -exists are 
required to be' entered. 

There are certa,i n speci a 1 tests and operations required t.o 
be performed at various times over the lif~ of the unit. 
These special te·sts and ope,rati ans are necessary. to 
demonstrate sele'c.t unit performance c•haracteri.stics, t:o 
pe.rform speci'a1 nrai'tttenance actiViti:e.s, and to perform 

(continued) 
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spec1ar evolutions. Special Operations LCOs in Section 3.10 allow specified TS requirements to be changed to permit performances of these special tests and operations, which otherwise could not be performed if required to comply with the requirements of these TS. Unless otherwise specified, all the other TS requirements remain unchanged. This will ensure ~ll appropriate requirements of the MODE or other specified condition not directly associated with or required to be changeo to perform the special test or operation will remain in effrct. 

The Applicability of a Special Operations LCO represents a condition not necessarily in compliance with the normal requirements of the TS. Compliance with Special Operations LCOs is optional. A special operation may be performed either under the provisi0ns of the appropriate Special Operations LCO or under the other applicable TS requirements. If it is desired to perform the special operation under the provisions of the Special Operations LCO, the requirements of the Special Operations LCO shall be followed. When a Special Operations LCO requires another LCO to be met, only the requirements of the LCO statement are required to be met regardless of that LCO's Applicability (i.e., should the requirements of this other LCD not be met, the ACTIONS of the Special Operations LCO apply, not the ACTIONS of the other LCO). However, there are instances where the Special Operations LCO's ACTIONS may direct the other LCO's ACTIONS be met. The Surveillances of the other LCO are not required to be met, unless specified in the Special Operations LCO. If conditions exist such that the Applicability of any other LCD is met, all the other LCO's requirements (ACTIONS and SRs) are required to be met concurrent with the requirements of the Special Operations LCO. 

LCD 3.0.8 establishes conditions under which systems are considered to remain capable of performing their intended safety functiOFl when associated snubbers are not capable of prcviding their associat€d support function{s). This LCO states trat the supported system is not considered to be inoperable solely due to one or more snubbers not capable of performing their associat~d support function(s). LCD 3.0.8 may also be applied tG exclude penetration flow paths with nonfunctional snubbers from LCD 3.5.4 RPV WiC Drain Time Calculation. 

This is appropriate because a li~ited length of time is allowed for maintenance, testing, or repair of one or more snubbers not capable of performing their associated sup,p,ort function(s) end appropriate compensatory measures are specified in the ~nubber requirements. which are located 

B 3.0,9 Revision No, 143 
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outside of the Technical Specifications CTS) under licensee control. The snubber requirements do not meet the crite1ia in 10 CFR 50.36(c)(2)(ii}, and, as such, are appropriate for control by the licensee. 

If the allowed time expires and the snubber(s) are unable t~ perform their associated support function(s), the affected supported system's and DRAIN TIME LC0(s) must be declared not met and the Conditions and Reqµired Actions entered in accordance with LCO 3.0.2. 

The optional allowance of TS 3.0.8 to not declare the 
supported (sub)system(s) LC0(s) not met for inoperable 
snubbers may be used at PBAPS for snubbers that have a 
seismic-only function in addition to other required loading functions such as a hydro-dynamic function during the applicable operating condition. Prior to using LC0 3.0.8, it must be confirmed that the requirements of TRM 3.16 SNUBB£RS 
are met. 

LC0 3.0.8.a applies when one or more snubbers are not capable of providing their associated support function(s) to a single train or subsystem of a multiple train or subsystem supported system or to a single train or subsystem supported system. LC0 3.0.8.a allows 72 hours to restore the snubtsr(s) before declaring the supported system inoperable or calculating the associated DRAIN TIME. The 72 hour Completion Time is 
reasonable based on the low probability of a seismic event concurrent with an event that would requir.e operation of the supported ~ystem occurring while the snubber(s) are not 
capable of performing their associated s~pport function a~d eue to the availability of the redundant train of the ' 
supported system. 

h.GO 3,0.8.b applies when one or more snub!Ders ar·e not ca.patile of providing their associated support function(s) to more than one train or subsystem of a multiple train or subsyste.m supported system. LC0 3.0.8.b allows 12 hours to restore the snubber(s) b€fore declaring the supported system inoperabJeor calculating the asrnciated ORA-IN TIME., The !2 hour 
Completion Time is reasonable based on the low probabililY of a seismic ivent concurrent with an event that would require operation of the supported syitem occurring while the 
snubber(s) is (are) n~t capacle of performing their 
associatea supp-0rt fvn~t~on(5). 

(continued~ 
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Reference TRM 3 .16 SNUBB·ERS Siises for requi rnmentg and 
e,ommHme:nts for rna intai ni ng mi ntmum s.uprorti ng equipment 
not assoeiated with the inop~Pa~ls snubber(s) whera 
entering LCO 3.0.8.a or LCD 3.Q.8.b. 

When applying LCO ~.0.8.a or L,o 3.0.8.b one of the 
following two meins of heat rem©~al must be avai7ijb1e 1) at 
l.east one high pressure makeup pa:th Ci .e., using hig-h 
pressure coolant injecti0n (HPC1} or reactor core isolatioM 
cooling (RCIC)) anci heat remO,Vill capability (1.e., 
suppressfon pool cool mg) 1 incl t1d:i ng a minimum set l}f 
supporting equipment required for success, not associated 
with the inoperable snubber(s), ar 2) at least one low 
press1,,1re ma:keup path Ci .e., lo.w p,ressure coolant injection 
(LPCI) or core spray (CS)) and heat removal capability 
(i.e., suppression pool cooling or shutdown cooling~, 
including a minimum set of supporting equipmerit, not 
associated with the inoperable snubberts). 

LCO 3.0.8 requires that risk be assessed and managed. 
Industry and NRC guidance on the implementation of 10 CFR 
50~65(a)(4) (the Maintenance Rule) does not addre~s seismic 
risk. However, use of LCO 3.0.8 should be considered with 
respect to other plant maintenanc~ activities, and 
integrat~d into the existing Mtlintenance Rule proc~~s to 
the extent pos.sible so that maintenance. on any unaffected 
train or subsystem is properly controlled, and emergent 
issues are properly addressed. The risk assessment neeTI 
not be ~uantified, but may b~ a ~ualitative awareness of 
the 1;1\:.llnerab1liity of systems arid components when gne er 
mo re sn ub,be rs a re not ab, le to per'f orm their associated 
suppQrt fun~tion .. RefereAce TRM 3.16 Bases for risk 
mana~emerit acti 0ns used t0 satisfy commitments. 104781" and 
104 782. 

LCO 3.0.B ckles not ,a--p,ply to n-G11-:reismic functions of 
sn~bbers. Prior to using LCO 3.~.8.a for seismic sRubD~rs 
that may als◊ have n~n·seismic f~nctions, it must ue 
oonnrmecl thiilt at least one tra>i11, of ea•<c~ sy5,t~m that is 
supporte.d by the inoperable snuhlb,-e.r(s,), would r~maHi capsib\e 
of pierformi ng tl'l'e system's re.qui r~d sa;fety o.r scrpµwt 
f.uncti oris for postulated design loads Dther than sei smft 
loads. L(0 3.O.,S.b is not to l}1t ap~l'·ili'd to. seisrn~c stl'luobb-ef's 
that also have n~n-seismic functions. 

B 3.0-9b 
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LCO 3.0.9 establis~e~ (qnd1tions u~der which systems 
d~scrfbe'Cl 111 the: Te.;ch;r,ik·al Speciftcatio~s are considered to 
remain OPERABLE whoo r~quireo barriers are not capable of 
pro vi ding their re·lated support functi on(s). 

Barriers are door~, walls, floor plugs, curbs, hatches, 
installed structures Qr components, or other devices, not 
explicitly described in Technical Specifications, that 
s1,1pport the performance of the safety frn1ct1.o,n of systems 
described in the Technkal S,pecificatioris. This LC0 statss 
that the supported system is not considered to be inoperable 
solely due to required barriers not capable of performing 
their related supp,6"rt function(s} 1.md,er tl:Je des-cribed 
cQndit1ons. LC0 3.0.9 allows 30 days before declaring the 
supported system(s} inoperable and the LCO{sJ assotiated 
with the supp0rted system(~) not met. A maximum time is 
placed on each use of this allowance to ensure that as 
required barr•i.ers are found or are otherwise ma,de 
unavailable, they are restored. Howe~er, the allowable 
duration may be less than th:e specified maxim.um time based 
on the risk assessment, 

If the allowed time ex~ires and the barriers are unable to 
perform their related support function{s), ttie supported 
system's LC0(s) must be declared not met and the Conditions 
ai:,d Required AttioHs entered in accordance with LCO 3.0.2. 

This provision does not apply to barriers which support 
ventilation systems or to fire barriers. The Technical 
Specifications for ventilation systems provide specific 
Conditions for inop·erable .bar"riers. Fire barriers are 
addressed by other regulatory requirements and associated 
p1ant programs. Thh provisiGn does r;rnt apply t0 barriers 
whi'Ch are not requ,red to support system OPERABILITY (see 
N~C Regulatory Iss.U!e' SL1mmary 20CJ°l-09-, "Cor,trol ui' l--(aziird 
Barriers," dated April 2, 2001}. 

The provisions of LCQ 3.0.9 are justified because of the low 
risk associated with required barr1~rs not being c~pable of 
perforni ng the1 f"' re·l a;telif support funct~ on. TM!i prGvi si on 
is based on conjfcter~tion of the followint 1nitiiting event 
categories: 

• LGsS o'f coo1ant acciderTts; 
• Higt;f energy line breal<.s; 
• F'~Mwater l 1 ne bre:aks; 
• I ,n t em a J fl o o di rr g ~ 
• External floodin~; 
• Turbine m~s-s1le eJe·ct1or1;· and 
.. Torr'lado or hi gn wind. 

-k {<:ont4nued2 
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The ris~ imwact of the barriers which cannot perform th~tr 
related sup~art function(s) must be addressed pursuant to 
the risk assessment and management provision of the 
Maintenance Riuile, 10 CFR 50.65(a)(4), an-d the associated 
implementatim'I g;uidance, Reg.ulatory Gt:Jidi? 1.160, "Mordtewing, 
the EffeC-Uven,@'s,s of Maintenance at Nucle-ar Power Pla!'lts." 
Regulatory Gufcte 1.160 endorses the guidance 1n Section 11 
of NUMARC 93-l)'l, "Industry Guideline for Monitori-ng the 
Effectiv.en.ess of Maintenance at Nuclear Power Plants." Thi.s 
guidance provi0~s for the consideration of dy~amic plant 
configuration issues, emergent conditions, an,d other asrects 
pertinent to p~ant operation with the barriers unable to 
perform the1 r related support functi Gn( s). These 
considerations may res.ult in ris.k management and other 
compensatory actions being required during the period t~at 
barriers are unable to perform their related support 
function(s). 

LCO 3.0.9 may be applied to one or more trains or subsystems 
of a system supported by barriers that cannot provide their 
related support function(s), provided that risk is assessed 
an0 managed (including consideration Gf the effects on large 
Early Release and from externa1 events). If applied 
concurrently to more than one train or subsystem of a 
multiple train or subsystem supported system, the barriers 
supporting each of these trains or subsystems must provide 
their related support function(s) for different categories 
of in'itiating, events. For example, LCO 3.0.9 may be applied 
for up to 30 days for more than one train of a multiple 
tram supp.orte-d system if the affected barrier for one train 
protects again:st internal flooEJirlg arid the affe-cted barrier 
for the oth~r trairr protects against tornado m1ssiles. In 
this examp,le, the affected barri-er may bl:' t.he same phtsi'cal 
barrier but ~erve different protection functions far each 
train. 

The HPCI (Hig~ Pressure Coolant Injection) and RCIC 
(Reactor Care fsolation Cooling) systems are single tratn 
systems for irtjening makeup. wat€r q'tito the reactor dunng 
an acciden:t o.r transient event. The Hf>CI -system provide-s 
backup in tase of a RCIC system fai,ure. The ADS 
(Automatic QepressurizatiQn SystaITTD an~ law pressure £CCS 
coolant inJectfon provide the cer~ coo~ing function in the 
event of failijre of the KPCI system d~r,~g an accident. 

con i 
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Thus, for th~ purposes of L(.O 3.0.<9l, the HPCI systeirr, the 
RCIC s,ystem, and the ADS are considered indepeni!l8IO'lt 
SIJUSY,St8ms of a singh system and LCQ 3.D.9 can b;e used 0n 
tMS:e single train systems in a manne'r s1rrrilar tdl multip~e 
tr&in or subsystem 5jStems. 

If du•r.-ing the tima that LCCl 3.0.9, is being us@ct, the 
re:q,uif"ed OPERABLE tra~n or subs-ystem becomes fo'O'P,erable, it 
must be restored to OPERABLE statu$ within 24 hours. 
Otherwise, the tr~in(s) or subsystem(s) supported by 
b~rriers that cannot perform their related support 
fu~ction(s) must be declared inop~rable and the associated 
LCOs d·ec1ared not met. This 24 hour period prow1d·es time tG 
re~pond to emergent conditions that would otherwise ltkeJy 
le•a-0 te entry into LCO 3.D.3 a,nd a ra.pJd plant shutdown, 
which is not justified given the low probability Gf an 
initiating event wMich wowld require the barrier(s) not 
capab.le 0f performing their related support function(s). 
During this 24 hour period, the plant risk associated with 
th~ existing condftions is assessed and managed in 
accordance with 10 CFR 50.65(a)(4). 
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SR ~.0.1 th~ough SR 3.0.4 estpblish the general requirements 
applicable to al: Specificaticr.s j~ Sections 3.1 through 
3.10 anct apply at all t:imes, ur,less otherwise stated. SR 
3.0.2 and SR 3.0.3 apply in Chapter 5 only when invoked by a 
Chapter 5 Specification. 

SR 3.0.1 establishes the requirement that SRs must be met 
during t:he MODES nr other specified conditions in the 
Applicability for which the requirements of the LCO apply, 
unless otherwise specified in the individual SRs. This 
Specification is to ensure that Surveillances are performed 
to verify the OPERABILITY of systems and components, and 
that variables are within specified limit3. Failure to meet 
a Surveillance within the speci-fied Frequency, in accordance 
with SR 3.0.2, constitutes a failure to meet an'LGO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Not~ing in this 
Specificqtion, however, is co be construed as implying that 
systems or components are OPERABLE when: 

a. The systems or components are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to 
be not met between required Surveillance performances. 

Surve1'llances do.not have to be performed when the unit 1s 
in a MODt or other specified cond~tion for which the 
requiremem:s of the associated LCO are nae applicable, · 
unless otherwise spec~fied. The SRs ~esociated with a 
Special Operations LCO are only applicable when the Special 
Opers-tions LCO is used as· an allo1,;able exception to the 
requirements of a Specification. 

Surveillances, in~luding Su~veillances invoked by Required 
Actions, do not have to be pe:tfo.::1uec' on inoperable equipment 
because the ACTIONS define tne s~m~dial measures that apply. 
Surveillances have to be met and perf~r:ned in accordanc£ 
with SR 3.0.2, prior to re~urnir-g ~quipment,to OPERA3LS 
statu,s. 

( cpntinu.ed) 
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Upon completion of maintenaoce, appropriate post maintenance 
testing is required to declare equipment OPERABLE. This 
includes ensuring applicable Surveillances are not failed 
and their 1110st recent performance is in accordance with 
SR 3.0.2. Post maintenance testing may not be possible in 
the current MODE o_r other specified cond1tion.s in the 
Applicability due to the necessary unit parameters not 
having been established. In these situations, the equipment 
may be considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the 
equipment is not otherwi'se believed to be incapable of 
perfonwing its. function. This will allow operation to 
proceed to a MODE or other specified condition where other 
necessary post maintenance tests can De completed. 

S0tne examples of this process are: 

a. Control Rod Drive maintenance during refueling that 
requires scram testing at> 800 psi. However, if 
other appropriate testing is satisfactorily cORtpleted 
and the scram time testing of SR 3 .. 1.4.3 is satisfied, 
the control rod can be considered OPERABLE. This 
allows startup to proceed to reach 800 psi to perfoni 
other ne·cessary testing. ' 

b. High pressure coolant injection {HPCI) maintenance 
during s·hutdown that requires system functional tests 
at a specified pressure. Provided other appropriate 
testing is satisfactorily completed, startup can 
proceed with HPCI considered OPERABLE. This allows 
operation to reach the specified pressure to complete 
the necessary post maintenance testing. 

SR 3.0.2 establishes the requirements for meeting the 
specified Frequency for Survei,llances and any Required 
Action with a C0111plet1on Time that requires the periodic 
performance of the Required Action on a "once per~ .• • 
interval. 

SR 3.0.2 permits a 25% extension of the interval specified 
in the Frequency. This extension. facilitates Surveillance 
scheduling and considers plant operating conditions that may 
not be suitable for conducting the Sut"Veillance (e.g., 
transient conditions or other ongoing Surveillance or 
maintenance activities). 

{continued) 
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The 25% extensn~n doe~ not signifi¢antly degrade the 
reliability tho:.· results from performing tile. Surveiiiance. at· 
its specified t~equ~ncy. This ii based ca the recogcition 
that the mo~t p!:obat::le result of any particular Surveillance 
being performed is the verificc1.tion of conformance wlth the 
SRs. Ths exceptions to SR 3,0.2 are those Surveillances for 
which the 25i e~t8nsion of ~he interval specified in Lte 
Frequency does r,ot: apply. These exceptions are stated in 
the individual Specifications. The r~irements of 
regulations take precedence over the TS. Therefore, when a 
test interval is specified in ~he regulations, the test 
interval. cannot be extended by the TS, and the SR include a 
Note in the Frequency stating, 11 SR 3.0.2 is not applicable." 
An example of an exception when the test interval is not 
specified in the regulations is the Note in the Primary 
Containment Leakage Rate Testing Program, "SR 3.0.2 is not 
applicable." This exception is provi<:!ed because the program 
already includes extension of test intervals. 

As stated in SR 3.0.2, the 25% extension also does not apply 
to the initial portion of a periodic Completion Time that 
reguires performance .on a "once per ... " basis. The 25% 
extension applies to each performance after the initial 
performance. The initial performance of the Requ.Lred 
Action, whether it.is a particular Surveillance or some 
other remedial action, is considered a single action with a 
single Completion Time. One =eason for not allowing the 25% 
extenslon to this Completion Time is that such an action 
usually verifies that no loss of function has occurred by. 
checking the status of redundant or diverse ,components or· 
accomplishes the function of the inopeEable equipment in an 
al.ternati ve manne:r:. , .. , 

The provisions of S~ 3.0.2 are not intended to be used 
repeatedly to ext~nci -SurveiJ,lance ii;;t,ervals { other than those 
consi?tent with ~fueling intervals) or periodic Co~pletion 
Time intervals beyond ~hose specified. 

SR 3,0.3 es.tahlishes th~ flexibility tc·defe1.- declarin9'. 
affe'cted -eg1..upment inoperab],e or an qffected variable. 

_outside the specifiBci limits whe~ a Surve~llance has ·n~L 
been per::orru.ed 1-1.:.thin .the spec_if, ed Frecr.iency, A delay : 
period Qf up ~o 2{ hou~s or up LO the limit bf th~ specifi~d 

,.,., 1 ~•..,;, ':---. 
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F'reguenc:v1 whic:hevar j s greater, app.1.1.es from 'the point in . 
~l.Jl'\e that it ~s discovered that the Surveillance has not been 
perfor~ed jn accordance with SR 3.0.2, and not at the tiwe 
that the specified F~e~ency was not met. 

Thls delay period pr9vides adequate time to perform 
Surveilla~ces that have been missed. This delay period 
permits t~e performance of a Surveillance before complying 
witn Required Actions or other remedial measures that might 
preclude performance of the Surveillanee. 

The basis for this delay period inctudes consideration of 
unit conditions, adequate planning, availability of 
personnel, the time required to perform the Surveillance, 
the safety significance of the delay in completing the 
required Surveillance, and the recogn+tion that the most 
probable result of ariy particular Surveillance being 
performed is the verification of conformance with the 
requirements. 

When a Surveillance with a Frequency based not on time 
intervals, but upon specified unit conditions, operating 
situations, or requirements of regulations (e.g.~ prior to 
entering MODE 1 after each fuel loading, or in accordance 
with 10 CFR 50, Appendix J, as modified by approved 
exemptions, etc.) is discovered to not have been performed 
when specified, SR 3.0.3 allows for the full delaj period of 
up to tje specified Frequency to perform the Surveillance. 
However, since there is not a time interval specified, the 
missed Surveillance should be performed at the first 
reasonabl~ oppor~unity. 

SR 3.0.3 provides a time limit for, and allowances for the 
performa~ce of, Surveillances that become applicable as a 

•Consequence of MODE changes ~mposed by Required Actions. 

SR 3.0.3 i.s only applicable if there is a reasonable 
expectatior. the associated equipment ls OPERABLE.or that 
variables are within limits, and it is expect~d that the 
Surveillance will be met when performed. Many factors 
should be considered, such as the period of time since the 
Surveillance was last performed, or whether the 
Surveil~ance, or a portion thereof, bas ever been performed, 
and any other indications, tests, or activiti~s that might 
support the expectation that the Surveillance will be met 
when performed. An example 0£ t:he use of·SR 3.0.3 would be 
a relay contact that was not te$ted as required in 
accordance with a particular SR, but previous successful 
performances of the.SR included the relay contact;" the' 
adjacer.t, physically connGct~d relay con.tacts ~e..i;e tested 
duri.t1Sj ':he SR performance; the subject r€lay conta8t has 
been te5ted by another SR; ot historical operation of the 
subject relay contact has be-en suco.essful. J t is not 

(conUnued) ----~----~~--~-'----'--'~--
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deterw,in-1/lg' '."hether ,the..:::-e' is a reasor_,able expe-et::-at,ion: a 
- Sur-ve:::..llance ·wnl be m?f when performed aho'uld incxra.se . · 
' based on· the'.. 'length o'f time· since "t-he last perfo.i-manc~ --of ·· 
the Surveillance. If the Surveillance has been performed 
recem:ly, a r.eview of t:he Surveillance hi story and equipment 
performance may be sufficient to support a reasona.'ble 
expectation that the Surveillar.ce will be met when 
performed. For Surveillances that have not been performed 
fo~ a long period or that have never bee~ performed, a 
rigorous evaluation based on objective evidence should 
provide a high degree of confidence that the eqUipmenc is 
OPERABLE. The evaluation should be documented in suffic~ent 
detail to allow a knowledgeable individual to understand the 
basis for the determination. 

Failure to comply with specified F=equencies for SRs is 
expected to be an infrequent occurrence. Use of the delay 
period established by SR 3.0.3 is a flexibility which is not 
intended to be used repeatedly to extend Surveillance 
intervals. While up to 24 hours or the limit of the 
specified Frequency is provided to. perform the missed 
Surveillance, it is expected that the missed Surveillance 
will be perfo~med at the first reasonable opportunity. Tne 
determination o= the first reasonable opportunity should 
include consideration of the impact on plant risk (from 
delaying che Surveillance 0 as well as any plant configuration 
changes required or shutt~ng the plant down to perform the 
Surveillance) and impact on any analysis assumptions, in 
addition to unit conditions, planning, availability of 
personnel, and the time required to perform the Surveillance. 
This risk impact should be managed through the program in 

( continued,) . 
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place to implement 10 CFR 50.65(a)t4) and its fmp~ernentation 
guidance, NRC Regulatory Gui de 1.182, 'A.s.sess1 ng an.d Managing 
Risk Before Maintenance Activities at Nuclear Power Plants.' 
This Regulatory Gui de· addres3,es. consideration of tempGtary 
and aggregate risk impacts, determination of risk management 
action thresholds, and ri~k management action up to and 
including p1ant shutdown. The missed Surveillai"1ce should be 
treated as an, emergent eonct1tion' as discussed in the, · 
Regulatory Guide, The risk evaluation mqy use quantitative, 
qualitative, or blended methods. The degrea of depth 9 nd 
rigor of the. evaluation should be commensurate with the 
i mpartance of the compement. Missed Survei 11 ances for 
important components should be analyzed quantitatively. If 
the results of the risk evaluation determine the risk 
increase is signifi'cant, this evaluation shouhl be u.sed to 
determine the saf~sf course of action. All missed 
Surveillances will be placed in the licensee's Correct~ve 
Action Program. · 

If a Surveillance is not completed within the allowed delay 
period, then the equipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Comple_tion Times of the Required Actions for the applicable. 
LCO Conditions begin immedi~tely upon expiration of the 
delay period. If a Surveillance is failed within the delay 
period, then the equipment is inoperable, or the variable 1s 
outside the specified limits and the Completion Times of the 
Required Actions for the applicable LCO Conditions begin 
immediately upon the failure of'the Surveillance. 

Completion of the Surveillance within the delay period 
allowed by this Specification, or within the Completion Time 
of the ACTIONS, restores c~mpli?nce with SR 3.0.1. 

SR 3.0.4 establishes the requirement that all applicable SRs 
must be met before entry i ntQ a MODE or other specified 
condit1oh in the Applicability. 

This Speci fi cation ensures that system and compone·nt 
OPERABILITY requirements and va,riable limits are_met before 
entry into !MODES or other specified conditions in the 
Appli~ability for which thes~ systems and components ensure 
safe operation of the unit. The.provisions of this 
Specificati~n sh0uld not be interpreted as endorsing the 
failure· to t?xereise the gcmd practice of restoring systems dr 
c;:omponents to OPERABLE status before ent.eri ng an asso:d iit~d 
MODE or other specified cO'ndition,in the Applicability. 

A provision is included to allQW €ntry into a MODE ~r other 
specifi i;,d oonditfon in the App Hca:bi l ity when an LCO i's not 
met due to Sutveil7ance not being met in accordance with LCO 
3.0.4. 

ed 
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However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MOOE change or 
other specified condition change. When a system, subsystem, 
d i v i s i o n , comp on en t , d e v i· c e , o r v a r i a b l e i s i n 0 p e r a b l e o r 
outside its specified limits, the associated SR(s) are not 
required to be performed, per SR 3.0.1, which states that 
surveillances do not have to be performed on inoperable 
equipment. When equipment is inoperable, SR 3.0.4 does not 
apply to the associated SR(s) since the requirement for the 
SR(s) to be performed is removed. Therefore, failing to 
perform the Survei1lance(s) within the specified Frequency 
does not res~lt in an SR 3.0.4 restriction to changing MODES 
or other specified conditions of the Applicability. However, 
since the LCO is not met in this instance, LCD 3.0.4 will 
govern any restrictions th.at may (or may not) apply to MODE 
or other spec if i e d con d it i on ch a n g·e s . SR 3 . 0 • 4 does not 
restrict changing MODES or other specified conditions of the 
Applicability when a Surveillance has not been performed 
within the specified Frequency, provided the requirement to 
declare the LCO not met has been delayed in accordance with 
SR 3.0.3. 

The provisions of SR 3.0.4 shall not prevent entry into MODES 
or other specified conditions in the Applicability that are 
required to comply with ACTIONS. In addition, the provisions 
of SR 3.0.4 shall not prevent changes in MODES or other 
specified conditions in the Applicability that result from 
any unit shutdown. In this context, a unit shutdown is 
defined as a change in MODE or other specified condition in 
the Applicability associated with transitioning from MODE 1 
to MODE 2, MODE 2 to MODE 3, and MODE 3 to MODE 4. 

The precise requirements for performance of SRs are specified 
such that exceptions to SR 3.0.4 are not necessary. The 
specific time frames and conditions necessary for meeting the 
SRs are speci.fied 'in the Frequency, in the Surveillance, or 
both. This allows performance of Surveillances when the 
prerequisite condition(s) specified in a Surveillance 
procedure require entry into the MODE or other specified 
condition in the Applicability of the associat€d LCO prior to 
the performance or completion of a s~rveillance. A 
Surv~illance that could not be performed until after entering 
the LCO's Applicability, would have its Freque~cy specified 
such that it is not "due" until the specific conditions 
needed are met. Alternately, the Surveillance may be stated 
in the form of a Note, as not required (to be met or 
performed) until a particular event, condition, or time has 
been reached. Further discussion of the specific formats of 
SRs' annotation is found in Section 1.4, Frequency. 
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SOM requirements are specified to ensure: 

a. The, reactor can be made subcritical from all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits; and 

c. The reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the 
shutdown condition. 

These requirements are satisfied by the control rods, as 
described in the UFSAR Section 1.5 (Ref. 1), which can 
compensate for the reactivity effects of the fuel and water 
temperature changes experienced during all operating 
conditions. 

The control rod drop accident (CRDA) analysis (Refs. 2 
and 3) assumes the core is subcritical with the highest 
worth control rod withdrawn. Typically, the first control 
rod withdrawn has a very high reactivity worth and, should 
the core be critical during the withdrawal of the first 
control rod, the consequences of a CRDA could exceed the 
fuel damage limits for a CRDA (see Bases for LCO 3.1.6, "Rod 
Pattern Control"). Also, SOM is assumed as an initial 
condition for the control rod removal ·error during refueling 
(Ref. 4) and fuel assembly insertion error during refueling 
(Ref. 5) accidents. The analysis of these reactivity 
insertion events assUllles the refueling interlocks are 
OPERABLE when the reactor is in the refueling mode of 
operation. These interlocks prevent the withdrawal of more 
than one control rod from the core during refueling. 
(Special consideration and requirements for multiple control 
rod withdrawal during refueling are covered in Special 
Operations LCO 3.10.6, "Multiple Control Rod 
Withdrawal-Refueling.a) The analysis assumes this 
condition is acceptable since the core will be shut down 
with the highest worth control rod withdrawn, if adequate 

(continued) 
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SOM has been demonstrated. Prevention or mitigation of 
reactivity insertion events is necessary to limit energy 
deposition in the fuel to prevent significant fuel damage, 
which could result in undue release of radioactivity. 
Adequate SDM ensures inadvertent criticalities and potential 
CRDAs involving high worth control rods (namely the first 
control rod withdrawn) will not cause significant fuel 
damage. 

SDM satisfies Criterion 2 of the NRC Policy Statement. 

The specified SOM limit accounts for the uncertainty in the 
demonstration of SOM by testing. Separate SDM limits are 
provided for testing where the highest worth control rod is 
determined ana1ytically or by measurement. This is due to 
the reduced uncertainty in the SDM test when the highest 
worth control rod is determined by measurement. When SOM is 
demonstrated by calculations not associated with a test 
(e.g., to confirm SOM during the fuel loading sequence), 
additional margin is included to account for uncertainties 
in the calculation. To ensure adequate SOM during the 
design process, a design margin is included to account for 
uncertainties in the design calculations (Ref. 6). 

In MODES 1 and 2, SDM must be provided because 
subcriticality with the highest worth control rod withdrawn 
is assumed in the CRDA analysis (Ref. 2). In MODES 3 and 4, 
SDM is required to ensure the reactor will be held 
subcr1tical with margin for a single withdrawn control rod. 
SDM is required in MODE 5 to prevent an open vessel, 
inadvertent criticality during the withdrawal of a single 
control rod from a core cell containing one or more fuel 
assemblies (Ref. 4) or a fuel assembly 1'nsertion error 
(Ref. 5). 

&l 

With SOM not within the limits of the LCO in MODE 1 or 2, 
SOM must be restored within 6 hours. Failure to meet the 
specified SDH may be caused by a control rod that cannot be 
inserted. The allowed Completion Time of 6 hours is 

{continued, 
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acceptable, considering that the reactor can still be soot 
down, assuming no failures of addi'tional control rods to 
insert,. and the low probability of an event occurring during 
this interval • 

.Ll. 

lf the SOM cannot be restored, the plant must be brought to 
MODE 3 in 12 hours, to prevent the potential for further 
reductions jn available SOM (e.g., additional stuck control 
rods). The allowed Co111pletion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

With SOM not within limits in MOOE 3, the operator must 
i11111ediately initiate action to fully insert all insertable 
control rods. Action 11ust continue until all insertable 
control rods are fully inserted. This action results in the 
least reactive condition for the ,core. 

P • 1 , o • 2 , P • 3 , and P • 4 

With SDM not within limits in MOOE 4, the operator must 
iHIDediately initiate action to fully insert all insertable 
control rods. Action IDllst continue until all insertable 
control .rods are fully inserted. This action results in the 
least reactive condition for the core. Action mus.t also be 
initiated within 1 hour to provide means for control of 
potential radioactive releases. This includes ensuring 
secondary containment is OPERABLE; at least one Stand~y •&as 
Treatftlent (SGT), subsystem for Unit 3· is OPERABLE; and 
secondary contaima:ent isolation capability (i.e., at least 
one secondary containment isolati.on valve and associated 
instrumentation are OPERABLE, or other acceptable 
administrative controls to assure isolation capability), in 
each associated secondary containment penetration 
fl ow path not isolated that is assumed to be i so 1 ated to 
mitigate radioactivity releases. This, may be perfonned .as 

(continued) 
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an administrative check, by examining logs or other 
information, to determine if the components are out of 
service for maintenance or other reasons. It is not 
necessary to perfom the surveillances needed to demonstrate 
the OPERABILITY of the components. If, however, any 
required component is inoperable, then. it must be restored 
to OPERABLE status. In this case, SRs may need to be 
performed to restore the component to OPERABLE status. 
Actions must continue until all required components are 
OPERABLE. 

E. I, E. 2 , E. 3, E. 4 , and E. 5 

With SDM not within limits in MODE 5, the operator must 
immediately suspend CORE ALTERATIONS that could reduce SOM, 
e.g., insertion of fuel in the core or the withdrawal of 
control rods. Suspension of these activities shall not 
preclude completion of movement of a component to a safe 
condition. Inserting control rods or removing fuel from the 
core will reduce the total reactivity and are therefore 
excluded from the suspended actions. 

Action must also be inmediately initiated to fully insert 
all insertable control rods in core cells containing one or 
more fuel assemblies. Action must continue until all 
insertable control rods in core cells containing one or more 
fuel assemblies have been fully inserted. Control rods in 
core cells containing no fuel assemblies do not affect the 
reactivity of the core and therefore do not have to be 
inserted. 

Action must also be initiated within I hour to provide means 
for control of potential radioactive releases. This 
includes ensuring secondary containment is OPERABLE; at 
least one SGT subsystem for Unit 3 is OPERABLE; and 
secondary containment isolation capability {i.e., at least 
one secondary containment isolation valv,e and associated 
instrumentation are OPERABLE, or other acceptable 
administrative controls to assure isolation capability), in 
each associated secondary containment penetration flow path 
not isolated that is assumed to be isolated to mitigate 
radioactive releases. This may be performed as an 
administrative check, by examining logs or other 

{continued} 
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E.1, E.2, E.3, E,4, and E.5 ( continued) 

SDM 

B 3. 1.1 

info~mation, to determne if the components are out of 
service for maintenance c~ other reasons. It is not 
necessary to perform t)J.e SRs needed to demonstrate th.e 
OPERABILITY of the components. If, however, ~ny required 
component is inoperable, then it must.be restored to 
OPERABLE status. In this case, SRs may need to be performed 
to restore :the component to OPERABLE stat1,J.s,. Action must 
continue until all required components are OBERABLE. 

SR 3.1. 1. 1 

Adequate SDM must be verified to ensure that the reactor can 
be made subcritical from any initial operating condition. 
This can be accomplished by a test, an evaluation, or a 
combination o·f the two. Adequate SDM is demonstr.ated before 
or during ~~e first startup after fuel movement or shuffling 
within the reactor pressure vessel, or control rod 
replacement. Control rod replacement refers to the 
decoupling and removal of a cpntrol rod from a core· 
location, and subsequent replacement with a new control roq 
or a cont~ol rod from another core location 1 Since core 
reactivity will vary during the Gycle as a function of fuel 
depletion and poison burnup, the beginning of cycle (BOC) 
test must also account for changes in core reactivity during 
the cycle. Therefore, to obtain the SDM, the initial 
measured value mu:st be increased.by an adder, "R", which is 
the qifference between th_e. calculated value of maximum core 
reactivity during the ope1:ating cycle and the-calculated BOC 
core re~ctivity. If the value of R is negative (that is, 
BOC is the most reactive point i:r:i the C;(Cl:e), no ,correction 
to the BOC measured value is required (Ref. 3}. For th€ SOM 
demonstrc;!tions that rely solely on calculation of the 
highest worth control rod, additional ma~gin (0.10'% Ak/k) 
must be aq.ded to the SDM limit of O. 28% nk/k to. account for 
uncertainties in the ~alculatiop. 

The SDM may be demonstrated du~ing an in SeqUeuce control 
rod withdr~wal, ih wq{cb the highest worth control rod is 
analytically determined, or during local criticals, wher~ 
the highest worth control rDd is determined b.y testing. 
Local critical tests requ.ire the withdrawal of out of 

(cantinued.) 

B 3. 1-5 Revision Wo. 13 



C' 

BASES 

SURVEILLANCE 

REQUIREMENTS 

REFERENCES 

.PBAf!.£ DN11' ,3 

SR 3.1.1.1 (continued) 

SDM 
B 3. 1. l 

sequence control rods. This testing woulcl therefore require 

bypassing of the Rod Worth Minimizer to allow the out of 

sequence withdrawal, and therefore additional requirements 

must be met (see LCO 3.10.7, "Control Rod Testing

Operating"). 

The Frequency of 4 hours after reaching criticality is 

allowed to provide a reasonable amount of time to perform 

the required calculations and have appropriate verification. 

During MODES 3 and 4, analytical calculation of SDM may be 

used to assure the requirements of SR 3.1.1.1 are met. 

During MODE 5, adequate SDM is required to ensure that the 

reactor does not reach criticality during control rod 

withdrawals. An evaluation of each in vessel fuel movement 

during fuel loading (including shuffling fuel within the 

core) is required to ensure adequate SDM is maintained 

during refueling. This evaluation ensures that the 

intermediate loading patterns are bounded by the safety 

analyses for the final core loading pattern. For example, 

bounding analyses that demonstrate adequate SDM for the most 

reactive configurations during the refueling may be 

performed to demonstrate acceptability of the entire fuel 

movement sequence. These bounding analyses include 

additional margins to the associated uncertainties. Spiral 

offload/reload sequences, including modified quadrant spiral 

offload/reload sequences, inherently satisfy the SR, 

provided the fuel assemblies are reloaded in the same 

c0nfiguration analyzed for the new cycle. Removing fuel 

from the core will always result in an increase in SDM. 

1. UFSAR, Sections 1.5.1.8 and 1.5.2.2.7. 

2. UFSAR, Section 14.6.2. 

3. NEDE-24011-i?-A, "General Electric Standard Application 

for Reactor Fuel," latest approved revision. 

4. UFSAR, Section 14.5.3.3. 

5. UFSAA, Section 14.5.3.4, 

(cimtinued~ 
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B 3.1 REACTIVITY CONTROL SYSrEMS 

B 3.1.2 Reactivity Anomalies 

BASES 

BACKGROUND I n accordance w i th the U F SAR C Ref . 1 ) , r e'a ct i vi t y sh a' l l be 
controllable suc'h that subcriticality is maintained u,nd,er 
cold conditions and acceptable fuel design limits are not 
exceeded during normal operation and abnormal operationijl 
transients. Therefore, reactivity anomaly is used as a 
measure of the predicted versus measured (i.e., monitored) 
core reactivity during power operation. A large reactivity 
onomaly coul'd be the result of unanticipated· changes in fuel 
reactivity or ~antral rod worth or operation at condttions 
not consistent with those assumed in the predictions of core 
reactivity, and could potentially result in a loss of SOM or 
violation of acceptable fuel design li~its. Comparing 
predicted versus measu~ed core reactivity supports th.e SOM 
demonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SOM)") tn 
assu~ing the reactor cari be brought safely to cold, 
Si.J b C r it i Cal CO n di ti On S • 

When tme reacter cGre is critical· or in normal power 
operation, a reactivity balance exists and the net 
reactivity is zero. A c0mparison of predicted and measu~ed 
reactivity fs convenient under such a balanca, since 
parameters a~e being maintained relatively stable under 
steady state ·power cpnditions. The pos.itive. reactivity 
inherent in the core design i~ balanced by the negativ~ 
reactivity of the control components, thermal feedback, 
neutron 1e,al<ia·ge, an!Il mi;lterf.als in ·the core that absor·b 
neutrons, su.ch as bl:lrnabl e absorbers, producing ze,r0 r'let 
reactivity. Q 

In order to a~hieve the required fuel cycle energy 0utp~t, 
the uranium e.nrichment in thfr new f0el loading and the fue1 
lQaded in th-e prev10us cycTes pr-ovide excess positive' 
reactivity Deyond that re~u1red to sustQin steady st~t~ 
opuati on at me be@i nni n.g of cyol e <B'dC). When the re,actor 
is critical at RTP and Operatin9 moderator temperat~~e. the 
excess po.sitive re-a€tivHy is compensated by burnabl~ 
ahsorbers (e.g., gadolinia), control rods, and whatever 
neutron poisons (mainly xenon an~ bamarium) are pr~se'llt in 
th~ fu~l. The pre-di chd co.re rear;;ti vHy. as r·epresent.ed. b.);' 

tcont:inued2 
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Reactivity Anomalies 
B 3.1.2 

core kerfect,ve (k,ff), is calculated by a 30 core simulator 
code as a function of cycle exposure. This calculation is 
performed for projected operating states and conditions 
throughout the cycle. The monitored core k,,r is calculated 
by the core monitoring system for actual plant conditions 
and is then compared to the predicted value for the cycle 
exposure. 

Accurate prediction of core reactivity is either an explicit 
or implicit assumption in the accident analysis evaluations 
( Ref . 2 ) . I n pa rt 1 cul a r , SOM a n d react 1 v i t y trans i en t s , 
such as control rod withdrawal accidents or rod drop 
accidents, are very sensitive to accurate prediction of core 
reactivity. These accident analysis evaluations rely on 
computer codes that have been qualified against available 
test data, operating plant data, and analytical benchmarks. 
Monitoring reactivity anomaly provides additional assurance 
that the nuclear methods provide an accurate representation 
of the core reactivity. 

The comparison between measured and predicted initial core 
reactivity provides a normalization for the calculational 
models used to predict core reactivity. If the measured and 
predicted core k.tr,,i for identical core conditions at BOC do 
not reasonably agree, then the assumptions used in the 
reload cycle design analysis or the calculation models used 
to predict core ketf may not be accurate. If reasonable 
agreement between measured and predicted core reactivity 
exists at BOC, then the prediction may be normalized to the 
measured value. Thereafter, any significant deviations in 
the measured core k.tr from the predicted core keff that 
develop during fuel depletion may be an indication that the 
assumptions of the OBA and transieht analyses are no longer 
valid, or that an unexpected change in core conditions has 
occurred. 

Reactivity anomalies satisfy Criterion 2 of the NRC Policy 
Statement. 

Large d1fferences between monitored and predicted core 
reactivity may indicate that the assumptions of the DBA and 
transient analyses are no longer valid, or that the 

B 3.1-9 
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Reactivi,ty An011',al'i€s 
B 3.1.2 

uncertaintTes 1ri th~ "Nuclear Design Methopelo§Jy" are larger 
th~n expe~ted. A limit on the diff€rence betwte,n the 
mon:i tQred a;nd the predicted core ketf of ± 1% ~k/k has b,een 
established based on en~ineering judgment. A,> U deviation 
in reactivity from that pred1·cted is larger than expected 
for normal operation and should therefore bs evaluated. A 
deviation as large as 1% would not exceed the deiign 
comli ti ons of the reactor ai,d is Gn the safe s tde of the 
po~tulated transients. 

l'n MODE 1, most of the .cantrol rods are withdrawn and steady 
state operation is typically ~chie~ed. Under these 
conditions, the comparison between predicted and monitored 
core reactfvity provides an effective measure of the 
reactivity anomaly. In MODE 2, control rods are typically 
being withdrawn during a startup. In MCTDES 3 and 4, all 
control rods are fully inserted "and therefore the reactor is 
in the least reactive state, where monitoring core 
reactivity is not necessary. In MODE 5, fuel loading 
results in a continually changing core reactivity. SDM 
requirements (LCO 3.1.1) ensure t~at fuel movements are 
performed within the bounds of the safety analysis, anEJ an 
goM demonstration is required during the first startup 
following operation~ that could have altered core reactivity 
(e.g., fuel mevement, control rod replacement, shufflingJ. 
The SDM test, required by LCO 3.1.1, provides a direct 
comparison of the predicted and monitored core reactivitt at 
cold conditioAs; therefore, reactivity anomaly is not 
requi~ed during these cond~tions. 

Ll 

3hO'u1d an a'nomaly develop between measured and p.redicte-d 
cor-e reactivity, the core rea,ct1vit,1/ difference must l:r€ 
restored to within the limit to e11s.ure continued operation 
1s wiUlin the core ,d,e-sign assumptioins. Restoration to 
within the limit co1Jld be performed by an 12valua1tion of the 
core design amd safety analysis to determine the reasan for 
the· arrnme1y. This evaluation normally teview,s th,e cor-e 
conditions to detemine ttrei r cor,si stency with input to 
design c~icbllations·. Measured core and prOC'ess. par'ametet.s 
are a Bo· n.0rmany eva1uat'€d t-o det.ernine that trrey at'/? -
withln the bol.lt'id£ of the s.afety analysis, i3nd iafety 
analysis {:alculationi:ll mMels Rlay ~ r~viawed to verify that 
they ar~ ad~quat12 for rej'.1res~ntatiiin of the C'dre cei.rtditfot4s. 

Jcont:i nu&cl) 
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Re a ct i v i ty An om,a l i e s 
B. 3.1.2 

The rsqwired Completion Time of 72 hours is based on the low 
probability of a DiBA occurrin§ during this period, an€!· 
allows ~ufficient tifflR to assess the physical conditian af 
the reac·tor am! complete thie evaluation of the core de_sign 
and saf~ty analysjs. 

Ll 

If the cc.re r€activity can.rrot be ,restored to within Ue 
1% ~k/k limtt, the plant must be b~ought to a MODE in which 
the LCD does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reqch MODE 3 from full power 
conditiuns in an orderly manner and without challenging 
plant systems. 

SR 3.1.2.1 

The c0re monitoring system calculates the core kett for the 
reactor cEnditions obtained from plant instrumentation. A 
comp.ari son of the monitored, core k-•ff to the predicted !::ore 
k~, at the same cycle exposure is used to calculate the 
reactivity difference. Th~ comparisoA ls required when the 
c0re reacti~ity ha~ putentially changed by a signific~nt 
amou.nt. This may occur following a refueling in whiG:h new 
fuel ass.emb1i es are l o·aded ,, foel assemblies •are shuffled 
with'jn the cor(;, or control rods a,re replaced or shuffled. 
Control. rod replacement ref~rs to the decoupling and removal 
of a conrtrol ro-d from a cor'e location, ind s11-fy~equent 
replacement with a new control rod ar a control rod from 
another core Joca.tiGn. AHo, c,o·r~ re·activity. changes d\1ring 
the C,YG:le. The 2A houT int-erval aft-er reachin.g equihbrium 
c~nditians following a startup is based ·on the need fQr 
e~uili~rium xenon cancentr6tions in the core, such that an 
accurate. compari $O'n betweM the monitored and pred'i cted c©re 
k~H un be made. P0r the purposes of th1 s S'R, the reactor 
is a-ssumect to be at equilit5't"i~m totidHiqns when steady state 
operations eno co.ntrol rod movement or core ' 
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Reactivity Anomalies 
B 3.1.2 

flow changes) at c!: 75% RTP have been obtained. The 
1000 MWD/T Frequency was developed, considering the 
relatively slow change in core reactivity with exposure and 
operating experience related to variations in core 
reactivity. The comparison requires the core to be 
Qperating at power levels which minimize the uncertainties 
and measurement errors, in order to obtain meaningful . 
results. Therefore, the COIDJ>arison is only done when in 
MODE I. 

I. UFSAR, Section 1.5. 

2. UFSAR, Chapter 14. 
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c-: B 3.1 REACTIVITY CONTROL SYSTEMS 

H 3 .1.J Control Rod OPERABILITY 

BASES 

BACKGROUND Control rods are components of the Control Rod Drive. {CRD) 
System, which is the primary reactivity control system for 
the reactor. In conjunction with the Reactor Protection 
System, the CRD System provides the means for the reliable 
control of reactivity changes to enSUfe under conditions .of 
normal operation, including abnomal operational transients, 
that specified acceptable fuel design limits are not 
exceeded. In addition, the control rods provide the 
capability to hold the reactor core subcritical under all 
conditions and to limit the pDtential amount and rate of 
reactivity increase caused by a malfunction in the CRD 
System. The CRD System is designed to satisfy the 
requirements specified in Reference I. 

The CRD System consists of 185 locking piston control rod 
drive mechanisms {CRDMs) and a hydraulic control unit for 
each drive mechanism. The locking piston type CROM is a 
double acting hydraulic piston, which uses condensate water 
as the operating fluid. Accumulators provide additional 
energy for scram. An index tube and piston, coupled, to the 
control rod, are locked at fixed increments by a collet 
mechanism. The collet fingers engage notches in the index 
tube to prevent unintentional withdrawal of the control rod, 
but without restricting insertion. 

This Specification, along with LC0_3.1.4, •control Rod Scram 
Times,• and LCO 3.1.5, •control Rod Scram Accumulators,a 
ensure that the performance of the control rods in the event 
of a Design Basis Accident (OBA) or transient meets the 
assumptions used in the safety analyses of References 2, 3, 
and 4. 

APPLICABLE The analytical methods and assumptions used in the 
SAFm ANALYSES evaluations involving control rods are presented in 

References 2, 3, and 4. The control rods provide the 
primary means for rapid reactivity control (reactor scram), 
for maintaining the reactor subcritical and for limiting the 
potential effects of reactivity insertion events caused by 
malfunctions in the CRD System. 

(continued} 
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Control Rod OPERABILITY 
B 3.1.3 

The capability to insert the control rods prov~des as~~rance 
that the assumptions for scram reactivity in the OBA and 
transient analyses ar~ not violated. Since the SOM en6ures 
the reactor will be subcritical with the highest worth 
control rod withdrawn (assumed ~ingle failure1., the 
additional failure of a second control rod to insert, if 
required, could invalidate the demonstrated SOM and 
potentially limit the ability of the CRD System to hold the 
reactor subcritical. If the control rod is stuck at an 
inserted position and becomes decoupled from the CRD, a 
control rod drop accident (CRDA) can possibly occur. 
Therefore, the requirement that all control rods be OPERABLE 
ensures the CRO System can perform its intended function. 

The control rods also protect the fuel from damage which 
could result in reJease of radioactivity. The limits 
protected are the MCPR Safety Limit (SL) (see Bases for 
SL 2.1.1, "Reactor Core SLs" and LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO CMCPR)"), the 1% cladding plastic 
strain fuel design limit (see Bases for LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE (LHGR)"), and the fuel damage limit 
(see Bases for LCO 3.1.6, "Rod Pattern Control") during 
reactivity insertion events. 

The negative reactivity insertion (scram) provided by the 
CRD System provides the analytical basis for determination 
of plant thermal limits and provides protection against fuel 
damage limits during a CRDA. The Bases for LCO 3.1.4, 
LCD 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs 
are protected by the CRO System. 

Control rod OPERABILITY satisfies Criterion 3 of. the NR( 
Policy Statement. 

The OPERABILITY of an individual control rod is based on a 
combination of factors, primarily, the scram insertion 
times, the control rod coupling integrity, and the abi11ty 
to determine the control rod position. Accumulator 
OPERABILITY is addressed by LCO 3.1.5. The associated scram 
accumulator status for a contra, tod only affects the scram 
insertion times; therefor~, an inoperable accumulator does 
not immediately require declaring a control rod inoperable. 
Although not all control rods are required to be OPERABLE tc 
satisfy the intended reactivity control requirements, strict 

(continued) 
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Control Rod OPERABILITY 
B 3~1.3 

control over the number and distribution_ of inoperable 
control rods is required to satisfy the assumptions of the 
OBA and. transient analyses. 

In MODES 1 and 2, the control rods are assumed to function 
during a DBA or transient and are therefore required to be 
OPERABLE in these MODES. In MODES 3 and' 4, control rods are 
not able to be withdrawn since the reactor mode switch is in 
shutdown and a control rod block is applied. This provides 
ade~uate requirements for control rod OPERABILITY during 
these conditions. Control rod requirements in MODE 5 are 
located in LCO 3.9.5, "Control Rod OPERABILITY-Refueling." 

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod. 
This is acceptable, since the Required Actions for each 
Condition provide appropriate compensatory actions for each 
inoperable control rod. Complying with the Required Actions 
may allow for continued operation, and subsequent inoperable 
control rods are governed by subsequent Condition entry and 
application of associated Required Actions. 

A.I, A.2, A.3, and A.4 

A control rod is considered stuck if it will not insert by 
either CRD drive water or scram pressure (i.e., the control 
rod cannot be inserted by CRD drive water and cannot be 
inserteti by scram pressure.)" With a fully inserted control 
rod stuck, only those actions specified in Condition Care 
required as long as the control rod remains fully inserted. 
The Required Actions are modified by a Note, which allows 
the rod worth minimizer (RWM} to be bypassed if required to 
allow continued operation. LCO 3.3.2.1, AControl Rod Block 
Instrumentation," provides additional requirements when the 
RWM is bypassed to ensure compliance with the CRDA analysis~ 
With one withdrawn control rod stuck, the local scram 
reactivity rate assumptions may not be met if the stuck 
control rod separation criteria are not met. Therefore, a 
verification that the separation criteria are met must be 
perfonned immediately. The separation criteria are not met 
if a) the stuck control rod occupies a location adjacent to 
two Aslow• control rods, b) the stuck control rod occupies a 
location adjacent to one "slow" control rod, and the one 
"slown control rod is also adjacent to another "slow" 
control rod, or c) if the stuck control rod occupies a 

{continued} 
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Control Rod OPERABILITY 
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location adjacent to one "slow" control rod when there is 
another pair of "slow" control rods adjacent to one another. 
T h·e d e s c r i p t 1 o n o f " s l aw " co n t r o l r o d s · i s p r o v i de d i n 
LCO 3.1.4. "Control Rod Scram Times." In addition, the 
associated control rod drive must be disarmed in 2 hours. 
The allowed Completion Time of 2 hours is acceptable, 
considering the reactor can still be shut d0wfi, assuming no 
additional control rods fail to insert, and provides a 
reasonable time to perform the Required Act1cm in an orderly 
manner. The control rod must be isolated from both scram 
and normal insert and withdraw pressure. Isolating the 
control rod from scram and normal insert and withdraw 
pressure prevents damage to the CROM. The control rod 
should be isolated from scram and normal insert and withdraw 
pressure, while maintaining cooling water to the CRD. 

Monitoring of the insertion capability of each withdrawn 
control rod must also be performed within 24 hours from 
discovery of Condition A concurrent with THERMAL POWER 
greater than the low power setpoint (LPSP) of the RWM. 
SR 3.1.3.3 performs periodic tests of the control rod 
insertion capability of withdrawn control rods. Testing each 
withdrawn control rod ensures that a generic problem does 
not exist. This Completion Time also allows for an 
exception to the normal "time zero" for beginning the 
allowed outage time "clock." The Required Action A.3 
Completion Time only begins upon discovery of Condition A 
concurrent with THERMAL POWER greater than the actual LPSP 
of the RWM, since the notch insertions may not be compatible 
with the re~uirements of rod pattern control (LCO 3.1.6) and 
the RWM (LCO 3.}.2.1). The allowed Completion Time of 
24 hours from d1scovery of Co~dition A concurrent with 
THERMAL POWER greater than the LPSP of the RWM provides a 
reqsonable time to test the control rods, considering the 
potential for Q need to reduce power to perform the tests. 

Ta allow continued operation with a withdrawn control rod 
stuck, an evaluation of adequate SOM is also required within 
72 hours. Should a OBA or trans1ent require a shutdown, to 
preserve the single failure criterion, an additi0nal control 
rod would have to be assumed to fail to insert when 
required. Therefore, the original SOM demonstration may not 
be valid. The SOM must therefore be evaluated (by 
measurement or analys1s) with the stuck control rod at its 
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stu:d 11wsition cJnd th@ highest worth OPERABLE contrQl rocl 
ass.umeci tu be fully withdrawn. 

The allciw,e·d Completion Time of 72 hou,rs to verHy 3'DM' is 
adequate-, considering tha·t with a single contro-1 rod s,tuck 
in a w1thidrawn posit1on, the remainrn,g GP'ERAli\LE control rods 
a r e· £: a pa- b,7 e o f p r o v i d 1 11 g t l1 e re q u i r e d s c r a m a ri d s f1l u t d o,w n 
reactivtty. Failure to reacto MODE 4 is only li,kely if an 
addjtional control rod adj~cert to the stuck cqntrol rod 
also fails to insert during a required scram. EueIT with the 
postulated· additional sing.le failure of an adja,ce·r:it cor:itrol 
rod to insert, sufficie~t reactivity control remairrs t~ 
re a ch a n.d ma i n ta i n MODE 3 .con d i t i on s { Ref . 5 and 6 ) . 

B_,.__l 

With two or more withdrawn CQntrol rods stuck, the plant 
must be brought to MODE 3 within 12 hours. The occurrence 
of more than one control rod stuck at a withdrawn position 
increases the probability that the reactor cannot be shut 
d own if r e q u i red . I n s e rt i ,o,n o f a 1 1 i 111 s e r t a b 1 e co n t r o 1 r o d s 
eliminates the possibility of an additional failure of a 
control rod to insert. The allowed Completion Time of 
12 hours is reasonab~e. based on operating experience, to 
reac~ MODE 3 from full power conditions in an orderly manner 
a n d w i t h.o u t ch a 11 en g i n g pl ant sys t ems . 

C.l anct C.2 

With one or more contro"l 
0

rl()ds irwpera•ble for reasons other 
than being stuck in the withdr~wn position (in~ludiITTg a 
control rod which is stuck in the fully inserted po~~tion) 
operatic~ may continue, prov{ded the control rod& are fully 
inserted within 3 hours and disarmed (electrically or 
hydraulically) within 4 hours. Inserting a control r~d 
ensures the shutdOwfi and scram capabilities are not 
adversal1 ~ffected. The control rod is disarmed to prevent 
inadvertent withdraw·al during subseciuent operations. The 
control rods can be hydraulita11y d1Sir~ed by clastng the 
drive watef and exhaust water isolation valves. The c0ntro1 
roos can b•e- electrically dis-armed by disconn.ectii:1g pow,er 
from all foA.Jr dtretti.onal control valve sol-eno.tcis. Re·qu1recJ 
Action C.1 is modified by a Note, which allows the RWM to be 
bypa'.'1sed if required to allow inserti,on of the inop(;?rable 
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Co;ntrE'.ll t«rd OPEMB1Un 
B J.1.1 

coITtral raas aITTd continued operation. LCO J~J.2.l provd~e~ 
additional requ1 rroer:its wl7.€·n tt.le RWM i-& b,ygiaiss,e€1 to ensure 
complian,rc~ witPl th,e CRDA ,malysis. The, al1aw.eE1 C0mplet1G!il 
Times ar~ reas0nab1e, cons1dering the &mall ~umb@r of 
allowed inoperable control rods, and provi0ei t1me- to insert 
and disarm the cofitrol rods 1n an orderly m~nner and witheut 
challenging pl~nt ~ystems. 

D .1 and ~. 2 

O.ut: of sequence control rods may 1nt::rea•se th-e· potE;.ntia1 
reactivity worth ,of a droppe·d co,ntrol -rod dur•ing a CRDA. At 
~ 10% RTP, the analyzed rod position s€quemce (Ref. 5 anct @) 
requires inserted control rods not i~ compli~nce with the 
analyzed rod position sequence to be separated by at least 
two OPERABLE contrGl rods in all directions, including the 
di agona·l. Therefore, if two or more i_noperabTe control rnds 
are not in compliance with the analyzed rod position 
sequence and not separated by at least two OPERABLE control 
rods, action must be t;:iken to re-store complia,nce with the 
analyze-cl r0d p,0siUon sequence or resto,re th.e> control r-ods 
to OPERABLE status. Corneiiti'on D· is mod·ified: by a Nvte 
indicating that th~ Condition is not applicable when 
> 10% RTP, since the analyzed rod position sequence is not 
required to be fol1owed under these c0nditions, as descr~bed 
~n the Bases for UCO 3.1.6. The allow.ed C@mp·letion Time of 
4 hours is a:cceptat.,e, consi.d:ering the low. p·roba0ility ~fa 
CRDA, o.ccurring. 

Ll 

If ariy Required A-cti.on and a::faociated Completion Time ~f 
Condition A, C, or D ar-e not met, Clr there- aire Atne or ,l'!tore 
in0per-ab1e control rods, the fJlant must be brought tG a Mijflf 
in which the LCO ooes not a~ply. To ac.hieve this status, 
th€ plarrt must be bro~ght to MOQE 3 wfthfn l~ ~ours. This 
ens.ures. ail i nsert;abl e cor:itr,ol rods- !Jre irrserted and p] aces 
the reactor in a condition that does not require the act,,e 
function Ci .e., s,c'tarn.) .of Hi~ control n<ods. · The number .of 
control rods perm1tted tc be inoperable when o~erating jbG'M 
LG% RTP (e.g., 11,0 (ROA considerii!ti-Gl'ls) c.ou1r;J l)e more than 
the vaTue specifi 1e4; but the occurrena of a Tairg~ numo~r of 
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Ll (continued) 

Control Rod OPERABILITY 
B 3.1.3 

inoperable control rods could be indicative of a gen~ric 
problem, and investigation and resolution of the potential 
problem should be undertaken. The allowe~ Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power in an orderly manner and 
without challenging plant systems. 

SR 3.1,3.1 

The position of each control rod must be determined to 
ensure adequate information on control rod position is 
available to the operator for determining control rod 
OPERABILITY and controlling rod patterns. Control rod 
position may be determined by the use of OPERABLE position 
indicators, by moving control rods to a position with an 
OPERABLE indicator, or by the use of other appropriate 
methods. The Surveillance Frequency 1s controlled under the 
Surveillance Frequency Control Program. 

SR 3,1.3.2 DELETED 

SR 3.1.3.3 

Control rod 1nsertion capability is demonstrated by 
inserting each partially or fully withdrawn control rod at 
least one notch and observing that the control rod moves. 
The rontrol rod may then be returned to its original 

• p o s it i o n . Th i s • e n s ur e s t he cont r o l rod i s n o t s t u c k, a n d i s 
free to insert on a scram signal. This Surveillance is not 
required whei;i THERMAL PO.WER is l·ess. than or equal to the 
actual LPSP of the RWM, since the notch insertions ffiay not 
be compatible with the requirements of the analyzed rod 
position sequence {LCO 3.1.6) and the RWM (LCO 3.3.2.1). 
The 3~rveillanGe Frequency is controlled under the 
Survei l la nee Frequency Control Program. At any ti me, if a 
control rod is immovable, a 
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SR 3.1.3.3 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

determination of that control rod's trippability 
{OPERABILITY) must be made and appropriate action taken. 
For example, the unavailability of the Reactor Manual 
Control System does not affect the OPERABILITY of th~ 
control rods, provided SR 3.1.3.3 is current in accordance 
with SR 3.0.2. 

SR 3.1.3.4 

Verifying that the scram time for each control rod to notch 
position 06 is~ 7 seconds provides reasonable assurance 
that the control rod will insert when required during a OBA 
or transient, thereby completing its shutdown function. 
This SR is performed in conjuncti0n with the control rod 
scram time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3, 
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," and the functional testing of SDV vent and 
drain valves in LCO 3.1.8, "Scram Discharge Volume (SDV) 
Vent and Drain Valves," overlap this Surveillance to provide 
complete testing of the assumed safety function. The 
associated Frequencies are acceptable, considering the more 
frequent testing performed to demonstrate other aspects of 
control rod OPERABILITY and operating experience, which 
shows scram times do not significantly change over an 
operating cycle. 

SR 3.1.3,5 

Coupling verification is p~rformed to ensure the contr~l rod 
is connected to the CROM and will perform its intended 
function when necessary. The Surveillance requires 
verifying a control rod does not go to the withdrawn 
overtravel position. The overtravel position feature 
provides a positive check on the coupling integrjty since 
only an uncoup1ed CRD can reach the overtravel position. 
The verification is requifed to be performed any time a 
control rod is withdrawn to the "full out" position (notch 
p-0sition 48) or prior to declaring the control rod OPERABLE 
after work on the control ro.d or CRO System that could 
affect coupling {CRD changeout and blade replacement or 
Coi11plete cell disassembly, i.e., guide tube removal). This 
includes control rods tnserted one notch and then returned 
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SR 3.1.3.5 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

to the ~full out" position during the performance of 
SR 3.1.3.2. This Frequency is acceptable, considering the 
low probability that a control rod will become uncoupled 
when 1t is not being moved and operating experience related 
to uncoupling events. 

1. UFSAR, Sections 1.5.1.1 and 1.5.2.2. 

2. UFSAR. Section 14.6.2. 

3. UFSAR, Appendix K, Section VI. 

4. UFSAR, Chapter 14. 

5. NED0-21231, "Banked Position Withdrawal Sequence," 
Section 7.2, January 1977. 

6. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 
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Control Rod Scram Times 
B 3.1.4 

(. B 3.1 REACTIVITY CONTROL SYSTEMS 
' ,I -....___, 

B 3.1.4 Control Rod Scram Times 

BASES 

BACKGROUND The scram function of the Control Rod Drive (CRD) System 
controls reactivity changes during abnormal operational 
transients to ensure that specified acceptable fuel.design 
limits are not exceeded (Ref. 1). The control rods are 
scrammed by positive means using hydraulic pressure exerted 
on the CRD piston. 

When a scram signal is initiated, control air is vented from 
the scram valves, allowing them to open by spring action. 
Opening the exhaust valve reduces the pressure above the 
main drive piston to atmospheric pressure, and opening the 
inlet valve applies the accumulator or reactor pressure to 
the bottom of the piston. Since the notches in the index 
tube are tapered on the lower edge, the collet fingers are 
forced open by cam action, a 11 owing the i·ndex tube to move 
upward without restriction because of the high differential 
pressure across the piston. As the drive moves upward and 
the accumulator pressure reduces below the reactor pressure, 

, a ball check valve opens, letting the reactor pressure 
; ~ complete the scram action. If the reactor pressure is low, 

such as during startup, the accumulator will fully insert 
the control rod in the required time without assistance from 
reactor pressure. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the control rod scram function are presented in 

PBAPS UNIT 3 

References 2, 3, and 4. The Design Basis Accident (OBA) and 
transient analyses asswne that all of the control rods scram 
at a specified insertion rate. The resulting negative scram 
reactivity forms the basis for the detennination of plant 
thermal limits. (e.g., the MCPR),. Other distributions of 
scram times (e.g., several control rods scramming slower 
than the average time with several control rods scramming 
faster than the average time) can also provide sufficient 
scram reactivity. Survei 11 ance of each individual control 
rod's scram time ensures the scram reactivity assumed in the 
OBA and transtent analyses tan be met. 

<continued) 
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Control Rod Scram Times 
B 3.1.4 

The scram function of the CRD System protects the MCPR 
Safety Limit (SL) (see Bases for SL 2.1.1, "Reactor Core 
Sls'' and LCD 3.2.2, "HINIMUM CRITICAL POWER RATIO (MCPR)") 
and the 1% cladding ~last1c strain fuel design limit (see 
Bases for LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)"), 
which ensure that no fuel damage will occur if these limits 
are not exceeded. Above BOO psig, the scram function is 
designed to insert negative reactivity at a rate fast enough 
to prevent the actual MCPR from becoming less than the MCPR 
SL, during the analyzed limiting power transient. Below 
800 psig, the scram function is assumed to perform during 
the control rod drop accident (Ref. 5) and, therefore, also 
provides protection against violating fuel damage limits 
during reactivitY. insertion accidents {see Bases for 
LCD 3.1.6, ''Rod Pattern t:ontrol"). For the reactor vessel 
overpressure protection analysis, the scram function, along 
with the safety/relief valves, ensure that the peak vessel 
pressure is maintained within the applicable ASME Code 
limits. 

Control rod scram times satisfy Criterion 3 of the NRC 
Policy Statement. 

The scram times specified in Table 3.1.4-1 (in the 
accompanying LCO) are required to ensure that the scram 
reactivity assumed in the OBA and transient analysis is met 
(Ref. 6) . 

To account for single failures and "slow" -scramming control 
rods, the scram times specified in Table 3.1.4-1 are faster 
than those assumed in the design basis analysis. The scram 
times have a margin that allows up to approximately 7% of 
the control rods (e.g., 185 x 7% m 13) to have scram times 
exceeding the specified limits (i.e., "slow" control rods) 
assuming a single stuck control rod (as allowed by 
LC O 3 . 1. 3 , " C on t r o l Rod O P ERA B I L IT Y " ) a n d a n a d d it i o A a 7 
control rod failing to scram per the single failure 
criterion. The scram times are specified as a function of 
reactor steam dome pressure to account for the pressure 
dependence of the scram times. The scram times are 
specified relativ~ to measurements based on reed sw1tc:h 
pos1t1ons, which provide the contro1 rod position 
indication. The reed switch closes ("pickup") when the 

(continued) 
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Control Rod Scram Times 
B 3.1.4 

index tube passes a specific location and then opens 
("dropout") as the index tube travels upward·. Verification 
of the specjfied scram times in Tabl,e 3.1..4-1 is 
accomplished through measurement af the •dropout• times. 

To ensure that local scram reactivity rates are maintairred 
within acceptable limits, no more than two o.f the allowed 
"slow" control rods may occupy acljacent locati•ons. 

Tahle 3.1.4-1 is modified by two Notes, which sta.te that 
control rods ·with scram ti'mes. not with.in the, limits of the 
table are considered "slow" and that control rods with scram 
times> 7 seconds are considered inoperable as required by 
SR 3. 1.3 .4. 

Thts LC0 ijpplies only to OPERABLE control rods since 
inoperable control rods will be inserted and disarmed 
(LC0 3.1.3). Slow scramming control rods may be 
conservatively declared inoperable and not accounted for as• 
"slow" control rods. 

In MODES land 2, a scram is assumed to function during 
transients and accidents analyzed for these plant 
conditions. These events are assumed to occur daring 
startup and power operation; therefore, the scram function 
of the control rods is required during these MODES. In 
MODES 3 and 4, the control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applfed. This provides adequate requirements 
fot:' control rod scram capabiTity, during these canditi'ons. 
Scram requirements in MODE 5 are contained i·n LC.O 3. 9 .·5, 

" "Control Rod OPEIW31LITY-Refuel i'ng." 

Ll 

When the requir~ments of this LCD are· not met,, the rate Qf 
negative re·activity insertion during a scram may not ·b.e 
within the assumptions of the safety analyses. Therefu:re, 
the p 1 aRt Jt)Ust be brought to a MODE in wt,,i ch the- LC0 @Des 
not apply.. To achieve this statos, the plant must be 
brought to MODE 3 wHhin 12 flours. The asllowed Completion 
Time of 12 :hours is ·reasonable,. bas.ed on operating 
experience, to reach MOOE 3 from full power conditions in an 
ard~r l y manner and witho'\J-t challenging pl ant systems. 

(continued) 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

PBAPS .UN IT 3 

The four SRs of this LC0 are modified by a Note stating that 
during a single control rod sciam time surveillance, the CR0 
pumps shall be isolated from the associated scram 
accumulator. With the CRD pump isolated, (i.e., charging 
valve closed) the influence of the CRD pump head does not 
affect the single control rod scram times. During a full 
core sc-ram, the CRD pump head would be seen by all control 
rods and would have a negligible effect on the scram 
insertion times. 

SR 3.1.4.l 

The scram reactivity used in OBA and transient analyses is 
based on an assumed control rod scram time. Measurement of 
the scram times with reactor steam dome pressure 2 800 psig 
demonstrates acceptable scram times for the transients 
analyzed in References 3 and 4. 

Maximum scram insertion times occur at a reactor steam dome 
pressure of approximately 800 psig because of th~ competing 
effects of reactor steam dome pressure and stored 
accumulator energy. Therefore, demonstration of adequate 
scram times at reactor steam dome pressure 2 800 psig 
ensures that the measured scram times will be within the 
specified limits at higher pressures. Limits are specified 
as a function of reactor pressure to account for the 
sensitivity of the scram insertion times with pressure and 
to allow a range of pressures over which scram time testing 
can be performed. To ensure that scram time testing is 
performed within a reasonable time after a shutdown 
2 120 days or longer, all control rods are required to be 
tested before exceeding 40% RJP. This Frequency is 
acceptable considering the additional surveillances 
perfotmed for cuntrol rod OPERABILITY, the frequent 
verification of adequate accumulator pressure. and the 
required testi,ng of control rods affected by fuel movement 
within the associate core cell and by work on control rods 
or the CRD System. 

Additlonal testing of a sample of control rads is requirBd 
to verify the continued performance of the sctam function 
during the cytle. A representative sample contains at least 
10%' of the contr'ol rods. The s\lmple r~mains representative 

ed 
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if no more than 7.5% of the co~trol rods in the sample tested 
are determined to be ~slow". With more than 7.51 of the 
sample declared to be "slow" per the criteria in 
Table 3.1.4-1, additional control rods are tested until this 
7.5% criterion (t.e., 7.5% of the active sample size) is 
satisfied, or until the total number of "slow" control rods 
(throughout the core, from all Surveillances) exceeds the 
LCO limit. For planned testing, the control rods selected 
for the sample should be different for each test. Data from 
inadvertent scrams should be used whenever possible to avoid 
unnecessary testing at power, even if the control rods with 
data· may have been previously tested in a sample. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.1.4.3 

When work that could affect the scram insertion time is 
performed on a control rod or the CRD System; testing· must 
be done to demonstrate that each affected control rod 
retains adequate scram performance over the range of 
applicable reactor pressures from zero to the maximum 
permissible pressure. This surveillance can be met by 
performance of either scram time testing or Diaphragm 
Alternative Response Time (DART) testi·ng, when it is 
concluded that DART testing monitors the performance of all 
affected components. The testing must be performed once 
before declaring the control rod OPERABLE. The required 
t,esti.ng must cdemo.ns,trate the affected control rod is stj 11 
within acceptable limits. The limits for reactor pressures 
< 800 p~ig are established based on a high probability of 
meeting the acceptance criteria at reattor pressures~ 800 
psjg. limits for z 800 ~sig are found in Table 3.1.4-1. If 
testiny demonstrates the affected control rad does nQt meet 
these limits, but is within the 7 second limit of Tab1e 
3.1.4~1, Note 2, the control rod can be declared OPERABLE 
at.1d "slow." 

' ' 
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SR 3.1.4.3 (continued) 

Control Rod Scram Times 
B 3.1.4 

Specific examples of work that could affect the scram times 
are (but are not limited to) the following: remov.a1 of any 
CRD for maintenance or modification; replacement of a 
control rod; and maintenance or modification of a scram 
solenoid pilot valve, scram valve, accumulator, isolation 
valve or check valve in the piping required for scram. 

The Frequency of once prior to declaring the affected 
contr~l rod OPERABLE is acceptable because of the capability 
to test the control rod over a range of operating conditions 
and the more frequent surveill~nces on other aspects of 
control rod OPERABILITY. 

SR 3.1.4,4 

When work that could affect the scram insertion time is 
performed on a control rod or CRD System, or when fuel 
movement within the reactor vessel occurs testing must be 
done to demonstrate each affected control rod is sti 11 
within the limits of Table 3.1.4-1 with the reactor steam 
dom~ pressure~ 800 psig. Where work has been performed at 
high reactor pressure, the requirements of SR 3.1.4.3 and 
SR 3.1.4.4 can be satisfied with one t~st. For a control 
rod affected by work performed while shut down, however, a 
zero pressure and high pressure test may be required. This 
testing ensures that, prior to withdrawing the control rod 
for continued operation, the control rod scram performance 
is acceptable fo~ operating reactor pressure conditions. 
Alterffatively, a cCJntrol rod scram test during hydrostatic 

0 pressure testing ~ould also satisfy-both criteria. When 
fuel movement occurs wit~in the reactor pressure vessel, 
only those control rods associated with the core cells 
affected by the fuel movemerit are required to be scram time 
tested. During a routine refueling outage, it is expected 
that all control rods will be affected. 

Th~ Frequency of once priGr to exceedihg 40% RTP is 
acceptable because of the capability to test the control rod 
over~ range of operating c-0nditions and the more frequent 
survetllances on other aspects of control rod OPERABILITY. 

1. lffSAR, Sections 1.5.1.3 and 1.5.2.2. 

2. UFSAR, Section 14.6.2. 

d 
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3. UFSAR, Appendix K, Section VI. 

4. UFSAR, Chapter 14. 

Control Rod Scram Time5 
B 3.1.4 

5. NEDE-24011-P-A., 11 General Electric Standard Application 

for Reactor Fuel," latest approved revision. 

6,. Letter from R. E, Janecek (BWROG) to R. W. Starostecki 

(NRC), "BWR Owners Group Revised Reactivity Control 

System Technical Speaifications," BWROG-8754, 

Septe.mber 17, 1987. 

t, 
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B 3.1 REA{,THIITY CO:NTR'Ot SYHEHS 

B 3.1.5 Control Rod Scr~m Accumulators 

BAStS 

BA-CKG.ROUND: 

APPLICABLE 
SAFETY ANALY·SES 

~6AP$ UN ff 3 

Th€ control rod scr.am accumul a-tors .ir.·e part CJf the Control 
Rod Driv·e CCRD) System and are provide:d tQ ensure trat the 
control rods scram Un-O€?r varying reacto:r conditions. The 
control rod scram accumulators stare sufficient @nergy tn 
fu71y insert a rn:nt:r0l rod at any rea•ctor vess-el pressure. 
The accumulator is a hydraulic cyli~der with a free fleating 
p i s to n . Th e p i s ton ~ € p a r a t e s t h e wia t e r u s ed to s c r a•ll'> t fl e 
control rods from the nitrogen, whieh p~ovides the requ~red 
energy. The sc~am accumulators are nece£sary to scram th€ 
control rods within the required insertion times of 
LCO 3.1.4, "(>cmtro1 Roe Scram Times."' 

The analytical methods and assumptions used in eval~ating 
the control rod scram function are p~esented in 
References 1, 2, and 3. The Design Basis Accident (OBA) and 
transient analyses assume that all of the control rods scr~m 
at a specified insertion rate. OPERABILITY of each 
individual control .rod scram accllmulator, along wilt: 
LCO 3.1.3, "Control Rod OPERABILITY," and LCD 3.1.4, ert5LH'es 
that the scram reactivjty assumed in the GlBA a·nd tra-ns~ent 
analyses can be met. The ex1stence of an inoperable 
accumulator may invalidate prior scram time measurements for 
the a!::sonated cont.ro"l rod. 

The stram function of the CRD System, and theref0re the 
OPERABILITY of t~e dccumulatGrs, protects the MCPR Safety 
Li111it (see 8as·es for Sl 2.Ll, "Re·a·cto:r C0re S1s" ,rnd • 
lCO 3·.2.2, ~MHHMUM CRITICAL P{lWER RATIO GMC:PR)") and 
1% cladding pl~stic strain f~el design limit (see Hases for 
LCO 3. 2 .3, "LINEAR 4-JEAT GEN,ERATION. RA,TE C ~HGR)."), whi c~ 
ensure that no fuel damage wi1l occur if thes~ limits are ~-0t 
exceeded (see Base~ for lCO 3.1.4). In addttion, the scraR 
function at 7'ow rea.ct:or vess~l p,ressUirn (i; .. e., startup 
conditions) provides ~rotection against vtolattng fuel dEsign 
limits during react~vity insertion accicient~ (see 8JsQ5 for 
LCO 3.1.6, "Rod Pathrn Control"). 

Control rGd scram a•t::curnulators satisfy Criterion 3 of the 
NRC Polley State~e~t. 

(conli:naed) 
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The OPERABILITY of the control rod scram accumu]ators is 
required to ensure that adequate scram insertion capability 
exists when needed over the entire range of reactor 
pressures. The OPERABILITY' of the scram accU111ulators is 
based on maintaining adequate accU1Bulator pressure. 

In MODES 1 and 2, the scram function is required for 
mitigation of DBAs and transients, and therefore the scram 
accUJDt1lators .must be OPERABLE to support the scram function. 
In MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram accumulator OPERABILITY during these 
conditions. Requirements for scram accumulators in HOOE 5 
are contained in LCO 3.9.5,. "Control Rod 
OPERABILITY-Refueling." 

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod 
scram accumulator. This is acceptable since the Required 
Actions for each Condition provide appropriate compensatory 
actions for each inoperable accumulator. Complying with the 
Required Actions may allow for continued operation and 
subsequent inoperable accumulators governed by subsequent 
Condition entry and application of associated Required 
Actions. · 

A. I and A.2 
0 With one control rod scram accU11ulator inoperable and the 

reactor steam dome pressure ;'!: 900, psig, the control ,rad may 
be declared •slow," since the control rod will still scram 
at the reactor operating pres.sure but may not satisfy the 
required scram times in Table 3. l'. 4-1. Required Action A.1 
is modified by a. Note indicatin•g that dec1 aring the ·control 
rod "slow• only applies if the associated control stral'll t1me 
was within the limits of Table 3.1.4-1 during the last scram 
time test. Otherwise, the control rod would already be 
considered "slow• and the further degradation of scram 
perfonnance with an inoperable accumulator could resu1t in 
excessive scram times. In this event, the associated 

(conti{lued) 

8 3.1-30 Revision No. O 



C BASES 

ACTIONS 

PBAPS UNIT 3 

A.J and A.2 {continued) 

Control Rod Scram Accumulators 
B 3.1.5 

control rod is declared inoperable (Requir.ed Action A.2) and 
LCO 3.1.3 is entered. Thi.s would result in requiring the 
affected control rod to be fully inserted and disarmed, 
thereby satisfying its intended function, in accordance with 
ACTIONS of LCO 3.1.l. 

The allowed Completion Time of 8 hours is reasonable, based 
on the 1 arge number of control rods available to provide the 
scram function and the ability of the affected .control rod 
to scram only with reactor pressure at high reactor 
pressures·. 

B.l, B.2.1, and B.2.2 

With two or more control rod scram accumulators inoperable 
and reactor steam dome pressure~ 900 psig, adequate 
pressure must be suppl_ied to the charging water header. 
With inadequate charging water pressure, all of the 
accumulators could become inoperable, resulting in a 
potentially severe degradation of the scram performance. 
Therefore, within 20 minutes from discovery of charging 
water header pressure< 940 psig concurrent with 
Condition B, adequate charging water header pressure must be 
restored. The allowed Completion Time of 20 minHtes is 
reasonable, to place a CRD pump into service to restore the 
charging water header pressure, if required. This 
Completion Time is based on the ability of the reactor 
pressure alone to fu·lly insert all control rods. 

The control rod may be declared "slow,a since the control 
rod will still scram using only reactor pressYre, but may 
not satisfy the times in Table 3.1.4-1. Required 
Action B.2.1 is modified by a Note indicating that declaring 
the control rod nslow" only appl ieS· if the associated 
control scram time is within the limits of Table 3.1.4-1 
during the last scram time test. otherwise, the control rod 
woul~ already be considered nslow• and the further 
degr~dation of scram performance with an inoperable 
accumulator could result fn excessive scram times. In this 
event, the associated control rod is declared inoperable 
(Required Action B.,L2) and LCO 3.1.3 entered. This would 

{continued) 
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8.1, B,2.1, and B.2.2 (continued) 

result in requiring the affected control rod to be fully 
ins.erted and dis.anned, thereby satisfying its intended 
function in accordance with ACTIONS of LCO 3.1.3. 

The allowed Comp.letion Time of 1 hour is reasonable, based 
on the ability of only the reactor pressure to scram the 
control rods and the low probability of a OBA or transient 
occurring while the affected accumulators are inoperable. 

C.l and C,2 

With one or more control rod scram accumulators inoperable 
and the reactor steam dome pressure< 900 psig, the pressure 
supplied to the charging water header must be adequate to 
ensure that accumulators remain charged. With the reactor 
steam dome pressure< 900 psig, the function of the 
accumulators in providing the scram force becomes much more 
important since the scram function could become severely 
degraded during a depressurization event or at low reactor 
pressures. Therefore, i111111ediately upon discovery of 
charging water header pressure< 940 psig, concurrent with 
Condition C, all control rods associated with inoperable 
accumulators must be verified to be fully inserted. 
Withdrawn control rods with inoperable accumulators may fail 
to scram under these low pressure conditions. The 
associated control rods must also be declared inoperable 
within 1 hour. The allowed Completion Time of 1 hour is 
reasonable for Required Action C.2, considering the low 
probability of a OBA or tran~ient occurring du~ing the time 
that the accumulator is inoperable. 

ILl. 

The reactor mode switch must be immediately placed in the 
shutdown position if either Required Action and associated 
Completion Time associated with the loss of the CRD charging 
pump (Required Actions 8.1 and C.l) cannot be met. This 
ensures that all insertable control rods are inserted and 
that the reactor is in a condition that does not require the 

(continued) 
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Control Rod Scram Accumulators 
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active function (i.e., scram) of the cohtrol rodg. This 
Required Action is modified by a Note stating that the 
action is not applicable if all control rods associated with 
the inoperable scram accumulators are fully inserted, since 
the function of the control rods has been performed. 

SR 3,1.5,1 

SR 3.1.5.1 requires that the accumulator pressure be 
periodically checked to ensure adequate accumulator pressure 
exists to provide sufficient scram force. The primary 
indicator of accumulator OPERABILITY is the accumulator 
pressure. A minimum accumulator pressure is specified, below 
which the capability of the accumulator to perform its 
intended function becomes degraded and the accumulator is 
considered inoperable. The minimum accumulator pressure of 
940 psig is well below the expected pressure of approximately 
1450 psig (Ref. 1). Declaring the accumulator inoperable 
when the minimum pressure is not maintained ensures that 
significant degradation in scram times does not occur. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Contrn7 Program. 

1. UFSAR, Section 3.4.5.3 and Figure 3.4.10. 

2. UFSAR, Appendix K, Section VI. 

3. UFSAR, Chapter 14. 

B 3.1-33 Rev1s1on No. 87 



Rod Pattern Control 
B3.1.6 

C': B 3. 1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Rod Pattern Control 

c: 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCO 3.3.2.1, "Control Rod Block Instrumentat1on"), so that 
only specified control rod sequences and relative positions 
are allowed over the operat1ng range of all control rods 
inserted to 10% RTP. The sequences limit the potent1al 
amount of reactivity addition that could occur 1n the event 
of a Control Rod Drop Accident (CRDA). 

This Spec1f1cation assures that the control rod patterns are 
consistent with the assumptions of the CRDA ana1yses of 
References 1 and 2. 

The analytical methods and assumptions used in eva1uat1ng 
the CRDA are summarized 1n References 1 and 2. CRDA 
analyses assume that the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analys1s. The RWH 
(LCO 3.3.2.1) provides backup to operator control of the 
withdrawal sequences to ensure that the initial conditions 
of the CRDA analysis are not violated. 

Prevent1on or mit1gation of positive reactivity 1nsertion 
events is necessary to limit the energy deposition in the 
fuel, thereby prevent1ng significant fuel damage which could 
result in the undue release of radioactivity. Since the 
failure consequences for U02 have been shown' to be 
insignificant below fuel energy depos1tions of 300 cal/gm 
(Ref. 3), the fuel damage limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result in release of radioactivity (Ref. 5). Generic 
evaluations (Refs. 1 and 6) of a design basis CROA (i.e., a 
CRDA resulting in a peak fuel energy deposition of 
280 cal/gm) have shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASME Code limits (Ref. 7) and 
the calculated offsite doses wili be well within the 
required limits (Ref. 5). 

(continued) 
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Contro1 rod patterns m~alyzed in Reference 1 follow the 
analyzed rod position sequence. The analyzed rod position 
seQuence is applic~ble fr6m the condition of aJl control 
rocis fully inserted to 10% RTP (Ref. 2·). For the analyzed 
rcci position seGuence, the control rods are required to be 
moved in groups, with all control rods assigrned to a 
specific group required to be within specified bank~d 
positions. The banked posttions are established to minimize 
the maxim~m incremental cG~trol rod worth w,tnout being 
overly restrictive duri~g normal plant operation. Generic 
analysis of the analyzed rod position sequence (Ref. l) has 
demonstrated that the ZOO (al/gm fuel damage limit will not 
be violated during a Cf{[)A while following the ar,alyze-d rod 
pQs it ion sequence mod,e af operation. The qeneri c ana-l yzed 
rod position sequence ~ITalysis (Ref. 8) also evaluates the 
effect of fully inserted, inoperable contra~ rods not in 
compliance with the seq~ence, to allow a limited number 
(i.e., eight) and distribution of fully inserted, inoperable 
control rods. 

When perform~ng a shutdown of the plant, an optional rod 
position sequence (Ref. 9) may be used provided that all 
withdrawn control rods ha~e been confirmed to be coupled. 
The rods may be inserte~ without the need to stop at 
intermediate position~ since the possibility of a CRDA is 
eliminated by the confi rma.tion that withdr'awn control rods 
are coupled. When using the (Ref. 9) control rod sequence 
for shutdown, the RWM may be reprogrammed to enforce the 
requirements of the improved control rod insertion process, 
or may be bypassed and the analyzed rod position sequence 
implemented under LCCT 3.3.l.l, Condition D controls. 

dn .order to use the Reference 9 shutdown proc·ess, an e>-,trci 
check is required iM order to consider a contro1 rod to be 
"co~firmed" to be c0uplsd. This extra check ensures that no 
single oper&tor error ca~ result 1n an incorrect coupling 
check. For purposes of this shutdown process, the method for 
confirm1ng that control rads are coupled varies dependinj on 
the pos1tion of the controt rod in tne core. D~tail on this 
coupling confirmatio~ req~irement are provided in 
R€fere~ce 9. If the re~utre~ents for use of the control rod 
1ns€rtion process contained in Refere~ce 9 are followed, the 
plant is considered in compliance with the rod pQsition 
sequence as required ~y lCO 3.1.6. 

Ro~ pattern control ?at1sfies Criterion 3 of the NRC Policy 
Statement. 

(cont1nued) 
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Rod Pattern Control 
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Compliance with the prescribed control rod. sequences 
minimizes the potent1al consequences of a CRDA by ~imiting 
the initial canditions to those consistent with the analyzed 
rod position sequence. This LCO only app1ies to OPERABLE 
control rods. For inoperable control rods required to be 
inserted, separate requirements are specified in LCO 3.1.3, 
"Control Rod OPERA&ILITY," consistent witti the allowances for 
inoperable control rods in the analyzed rod position 
sequence. 

In MODES 1 and 2, when THERMAL POWER is~ 10% RTP, the CRDA 
is a Design Basis Accident and, therefore, compliance with 
the assumptions of the safety analysis is required. When 
THERMAL POWER is> 10% RTP, there is no credible control rod 
configuration that results in a control rod worth that could 
exceed the 280 cal/gm fuel damage limit during a CRDA 
(Ref. 2). In MODES 3, 4, and 5, since the reactor is shut 
down and only a single control rod can be withdrawn from a 
core cell containing fuel assemblies, .adequate SOM ensures 
that the consequences of a CRDA are acceptable, since the 
reactor will remain subcrit1cal with a single control rod 
withdrawn. 

(continued) 
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With one or more OPERABLE control rods not in ,ompliance 
with the ana1yzed rod position sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours. 
Noncompliance with the prescribed sequence may be the result 
of -double notching,tt drifting from a control rad drive 
cooling water transient, leaking scram valves, or a power 
reduction to$ 10% RTP before establishing the correct 
control rod pattern. The number of OPERABLE control rods 
not in compliance with the prescrioed sequence is li'mited to 
eight, to prevent the operator from attempting to correct a 
control rod pattern that significantly deviates from the 
prescribed sequence. When the control rod pattern is not in 
compliance with the prescribed sequence, all control rod 
moveITTent must be stopped except for moves needed to correct 
the rod pattern, or scram if ~arranted. 

Required Action A.l is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. LCO 3.3.2.1 requires 
verification of control rod movement by a second licensed 
operator 0r a qualified member of the technical staff Ci .e., 
personnel trained in accordance with an approved training 
program). This ensures that the control rods will be moved 
to the correct position. A control rod not in compliance 
with the prescribed sequence is not considered inoperable 
except as required by Required Action A.2. The allowed 
Completion Time of 8 hours is reasonable, considering the 
restrictions on the number of allowed out of sequence 
control rods and t~e low probability ~fa CRDA 0ccurring 
during the time the control rods are out of sequence. 

B.l and B.2 

If nine or more OPERABLE control rods are not in compliance 
with t~e analyzed rod position sequence, the control rod 
pattern significantly deviates from the prescribed sequence. 
Control rod withdrawal should be suspended immediately to 
prevent the potential for further deviation from the 
prescribed sequerrce. Control rod insertion to correct 
control rods withdrawn beyond their allowed position is 
allowed since, in general, insertion of control rods has 
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B.l and B.2 (continued) 

less impact on control rod worth than withdrawals have. 
Required Action B.l is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. 

LCO 3.3.2.1 requires verification of control rod movement by 
a second licensed operator er a qualified member of the 
technical staff. 

When nine or more OPERABLE control rods are not in 
compliance with the analyzed rod position sequence, the 
reactor mode switch must be placed in the shutdown position 
within 1 hour. With the mode switch in shutdown, the 
reactor is shut down, and as such, does not meet the 
applicability requirements of this LCO. The allowed 
Completion Time of 1 hour is reasonable to al1ow insertion 
of control rods to restore compliance, and is appropriate 
relative to the low probability of a CRDA occurring with the 
control rods out of sequence. 

SR 3.1.6,1 

The control rod pattern is periodically verified to be in 
compliance with the analyzed rod position sequence to ensure 
the assumptions of the CRDA analyses are met. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. The RWM provides control rod 
blocks to enforce the required sequence and is required to be 
OPERABLE when operating at~ 10% RTP. 

1. 

2. 

3. 

4. 

5. 

C 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 

Letter (BWROG-8644) from T. Pickens (BWROG) to G. C. 
Lainas (NRC), "Amendment 17 to Ge11eral Electric 
Licensing Topical ·Report NEDE-24011-P-A." 

UFSAR, Section 14.6.2.3. 

Deleted. 

10 CFR S0.67. 

C 

B 3.1-37 Revision No. 87 



BASES 

REFERENCES 
(½ontinued) 

PBAPS UN IT 3 

6. 

Rod Pattern Control 
B 3.1.6 

NED0-21778-A, "Trans1ent Pressure Risss Affecta-d 
Fracture Toughness Requirements for Boiling Water 
Reactors," December 1978. 

7 . AS M E , Bo i 1 e r a n d Pres s u re V e s s e l Cod e . 

8. NED0-21231, "Banked PositiQn Wi\hdrawal Sequence," 
January 1977. 

9. NED0-33091-A, "I~pro¥ed BPWS Control Rod Insertion 
Process," Revision 2, July 2004. 
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The SLC System ts designed to provide the capability af 
bringrng the rea:ctor,, at any time in a fwe~ cyc·1e, from full 
power and minimum control rod inventory (which 9s at the peak 
of the xen·oh tra:nsierrt) to a subcritical coodition with the 
reactor in the most r-aactive, xenon free state without taking 
cre~it for contrDl rod movement. The SLC System satisfies 
th~ requirements of 10 CFR 50.62 (Ref. 1) on cJlflticipated 
transient witho~t scram using highly enriched boron. Using 
highly enriched boro~ in th€ SLC System increases the rate of 
Boron-IQ injection and functions to shutdown the reactor core 
faster. This limits the heat generated that is transferred 
to the· suppresSaion po.ol during. an ATWS event. Limiting th,e 
he~t transferred to the suppression pool maintains the pool 
below design limits, which ensures adequate net positive 
suction head (NPSH) is available for the emerg~ncy core 
cooling system (ECCS) pu~ps without credit for containment 
accident pressure. 

The SlC System is also used to maintain suppression pool pH at or above 7 fo:11 owing a 1 ass of coo la ht accident ( LOCA) 
involving significant ftssion product releases. Maintaining 
suppression pool pH levels at or above 7 following an 
accident ensures that sufficient iodine will be retained in 
the suppression po6l water. 

Reference 1 requires a SLC System with a minimum flow 
cap'ClCi ty and bor'on eontent equi val' ent in corit-rol capacity to 
St gpm of 13°weight percent so0ium pentaborate selutio~. 
Natural sodium pentabor~te solution is 19.8% atom ~oron-10. 
Therefore, the systeITT parameters of concern, boron 
contentr~tion (C), SLC pump flow rate (0), and 6oron-10 
emrichment (E), may be expressed as a mwltiple of ratios. 
Tne expression is &z follows: 

C Q E 

X X 
13% weigh't 86 ·gp.m l~.S% atom 

If th6 product gf thi~ expreision ,s ~ 1, then the SLC 
SysteITT satisfies the criteria of RefereAce 1. As such, the· 
prodwct of this e~rression at th1 ~inimum acceptance 

t t::.DJI ti ttued) 
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criteria. far- the1 s.urvail1anoes of ccmcentra.tion, flow 
rate a·n.d borirn eTi:rictiment is> 1.69, which ref1scts tha.t 
the SLC System exceeds the criteria of Refererrce 1. 

The SLC System consists of a boron solution storage tank, 
two pa~itive cl1splacement pu~ps, two ~xp10s1ve valves that 
are provided tn parallel for redundancy, and associated 
piping and valves used to transfer borated water from th~ 
storag,~ tank to th.e reactor pressure vessel (RPV). The 
borated solut1on is discharged near the bottom of the core 
shroud, where it theR mixes with the cooling water rising 
through the core. A smaller tank CQntaining demineralized 
water is provided for testing purposes. 

The SLC System is manually initiated from the main control 
room, as directed by the emergency ope~ating procedures, if 
the operator believes the rea.ctor cannot be shut dow,n, or 
kept shut down: with the control rods. The SLC System is 
used in the event that enough control rods cannot be 
inserted to accomplisti shutdown and cooldown in the normal 
m9nner. The S.LC System injects borated water into t'he · 
reactor core to atjd negative reactivity to compensate for 
al] of tbe various reactivity effects that could occur 
during plant operat1Gns. To meet this objective, it 1s 
necessary to tnject a quantity of boron, which pr0duces a 
concentration of 660 ppm of natural boron, in the reactor 
coolant at 68°F. To allow for potential leakage and 
imperfect mixtng in the reactor system, an additioAal amount 
of boron equal to 25% of the amount cited above is added ~s 
a minimum (Ref. 2). The minimum leve1 of sodium pentabor-a;te 
in solution in U1e SLC tan:k "(i.e.; S.R 3'-1.7.1,-~ 52%) ahd 
the temperature 1ersus concentration limits 1n Figure 3.1.7-
1 are calculated such that the required concentration 1s 
achieved,. with a~dttional margin associated wit~ using 
highly enriched ~oron to increase the ratR of Boron-10 
inj~ction, accounting for dilution jn the RPV with normal 
water level a·nld including the water volt.1mE! int.he residual 
~eat removal shutdown cooling piping and 1n the 
recirculation loo, pip1ng. This quantity of borated 
s.ol ut i 011 is the amount that is above the pump suet i en 
shutoff level in the bvron solution stdrag.e ta111<. No credit 
1s taken for the portion of the tank volume that cannot be 
injected., The' maximu.m a1Jowab1e ·rnncentraUon of sodium 
p e n t a b o r a. te d e•p, c:t e d i n F i g u re 3 . 1 . ? - 1 h a s b e err e st a b h s h ed 
to ~ns~re that t~e so1Ytion saturation temperature does not 
~xceed 43° F. U.s i l'lg highly enriched bGir0n ( i . e. , SR 
3.1.7.10~ ~ 92.0ll in the SLC Syst~m increases the rate of 

(conU nu.ed) 
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Barvn-10 injecti6n and functions to shutdown the react0r 
care fij~ter. This iimits the heat generated that is 
transferred to th~ suppression pool du.ri:ng an ATWS eve·nt. 
LimititHJ the he-at transfetr,ed to the g_uj15ptression pool 
mai~tatns the pool be~ow design iimit&, which ensures 
a d e q u a t e N P S H i s a v a i1 a b 1 .e fe r t h e EC CS pumps w it ho u t c r,e d H 
for containment accident pre~sure. 

The sodium pentaborate solution in the' $LC Sys.tern is also 
used, post-LQCA, to maintain suppression pool p~ at or above 
7. The system parameters use-din the calculation are t,he 
minimum allowable vo1ume, Boron-10 enrichment, and 
coni::entration of sodium p-entaborate in soTution in the SL'C 
tank. These minimum allowable values ai,e required to 
maintain suppression pool pH~ 7.0 post-LOCA. This prevents 
radioactive iodine from re-evolving, which limits the iodine 
release to the-plant environs and minimizes the radiologica1 
consequen(es to comply with 10 CFR 50.67 limits (Ref. 3). 

The SLC System satisfies Criteria 3 and 4 of the NRC Policy 
Statement. 

The OPERABILITY of the SLC System provides backup capability 
for re,activity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY Df the SLC System is based on the conditions of 
the borated solution in the storage tarik and the availability 
of a flow path to tile RPV, including Hie OPERABILITY of ttre 
pumps and valves. Two SL{ subsystems are required to be 
O P E RA Bl E ; e a c h c on t a i n s an O P ERA B L E p um P' , a n exp 1 o s i v e v a he , 
and asso"t:i ated piping, va 1 veg, ar.d i ns,trurnents. and cont:r.oh 
to ensure an OPtRA8LE flow rath: 

In M0O£S 1 and 2, Shutdown capability is required. In MODES 
1, 2, and 3, SLC Sy$tem i~jection capability is required in 
order to maintain post OBA LOCA suppr9s~1on poa1 pH. In 
MODES 3: a~d 4, c:vintrol rods are not able· to be withdraW\11 
since the reactar mode ~witch is in shutdown and a contra, 
rod block is appl1ed. This provides ade'Quate controls t,cJ 
ens.-ure thit the r,e~ctor remains Sl.:lb(ritical. in MODE 5, 
only a sin~le control rod tar'l be withdrawn from a co.re ce11 
co.ntaining fuel assemblies. Demonstratiorr of adequate SOM 
(LCO 3.1.1, "SHUTDOWN MARG[N {5DM)"J ensures that th-e 
reacto~ wil1 n~t become cr~tical. Therefore, the SLC Syste~ 
i~ not r~quired to be OPERABLE when only a single control 
rod can be withdrawn. 

( c;on tj :o !J'e'.4 ) 
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In MODES l, 2, and 3, the SLC System must be OPERABLE to 
ensure that offsite doses remain within 10 CRF 50.67 (Ref. 3) 
limits following a LOCA involving significant fission product 
releases. The SLC System is designed to maintain suppression 
pool pH at or above 7 following a LOCA involving significant 
fission product releases to ensure that iodine will be 
retained in the suppression pool water. 

A.land A.2 

ff the boron solution concentration is> 9.82% weight but 
the concentration and temperature of boron in solution and 
pump suction piping temperature are within the limits of 
Figure 3.1.7-1, operation is permitted for a limited period 
since the SlC subsystems are capable of performing the 
intended function. It is not necessary under these 
conditions to declare both SLC subsystems inoperable since 
the SLC subsystems are capable of performing their intended 
function. 

The concentration and temperature of boron in solution and 
pump suction piping temperature must be verified to be 
within the limits of Figure 3.1.7-1 within 8 hours and once 
per 12 hours thereafter (Required Action A.l). The 
temperature versus concentration curve of Figure 3.1.7-1, 
for concentrations> 9.82% weight, ensures a l0°F margin 
will be maintained above the saturation temperature. This 
verification ensures that boron does not precipitate out of 
solution in the storage tank or in the pump suction piping 
due to low boron solution temperature (below the saturation 
temperature for the given concentration). · The Completion 
Time for performing Required Action A.l is considered 
acceptable given the low probability of a Design Basis 
Accident (OBA) or transient occurr1ng concurrent with the 
failure of the control rods to shut down the reactor and 
operating experience which has shown there are relatively 
slow variations in the measured p3rameters of concentratio~ 
and temperature over these time periods. 

Continued operation ,sonly permitted for 72 hours before 
boron solution concentration must be restored to~ 9.82% 
weig~t. Taking into consideration that the SLC Syst€m 
design capability still exists for vessel injection under 
these conditions and the low probability of the temperature 
and concentration limits of Figure 3.1.7-1 not being met, 
the allowed Completion Time of 72 hours is acceptable and 
provides adequate time to restore concentration to within 
limits. 

C 
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If one SLC subsystem 1s inoperable for reasons other thin 
Condition A, the inoperable subsystem must be restored to 
OPERABLE status w1th1n 7 day-s or in accordance w1th the Risk 
Informed Completion Tfme Program. In this condition, the 
remaining OPERABLE subsystem is adequate to perform the 
sh~tdown function. Howeve,r, the overall reliability is 
reduced because a single failure 1n the remaining OPERABLE 
subsystem could result in the loss of SLC System shutdown 
capability. The 7 day Completion Time 1s based on the 
availab1lity of an OPERABl!.E subsystem capable of performing 
the 1 ntended SLC System, function and the low probability :of a 
DBA or severe transient occurr1ng concurrent with the failure 
of the Control Rod Drive (CRD) System to shut down the plant. 
Alte·rnat1vely, a Completion T1me can be determined 1n 
accordance with the Risk Informed Completion Time Program . 

.L.l 

If both SLC subsystems are inoperable for reasons other than 
Condition A, at least one subsystem must be restored to 
OPERABLE status within 8 hQurs. The all owed Completion Ti me 
of 8 hours 1s considered acceptable given the low 
probab111ty of a OBA or trans1ent occurring concurrent with 
the failure of the control rods to shut down the reactor. 

D.l and D.2 

If any Required Action and associated Completion Time is not 
met, the pl~nt must be brought to a MODE in which the LC0 
does not apply. To ac~ie~e th1s status, the plant must be 
brought to MODE 3 within 12 hours and MODE 4 w1th1n B6 ho~rs. 
The allowed Completion Times are reasonable, based on 
operating experience, to re·a:ch the requ1 red MODES from full 
po.w.e.r conditions in an orde.rly manner and w1thout challenging 
plant systems. 

(continued) 
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SR 3.1.7.1. SR 3.l.7.2, and SR 3.1.7.3 

SLC System 
B 3.1.7 

SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics 
of the StC System (e.9., the level and temperature of the 
borated solution in the storage tank), thereby ensuring SLC 
System OPERABILITY without disturbing normal plant 
operation. These Surveillances ensure that the proper 
borated solutton level and temperature, including the 
temperature of t~e pump suction piping, are maintained. 
Maintaining a mi111mum specified bor.at-e!:l so-lL1tion temperatlire 
is important in efisuring that the boron remains in solution 
and does not precipitate out i" the storage tank or in the 
pump suction piping. The temperature limit s~ecified in SR 
3.1.7.2 and SR 3.1.7.3 and the maximum $odium pentaborate 
concentration sp,ecified in F"igure 3.1.7-1 ensures that a 
1O°F margin will be maintained above th-e saturation 
temperature. Control room alarms for l~w SLC storage tank 
temperatur€ and low SLC System pi ping temperature a r€ 
available and are set at 55°f. As such, SR 3.1.7.2 and SR 
3.1.7.3 may be satisfied by verifying the absence of low 
temperature alarms for the SLC storage tank and SLC System 
piping. The Surveillance Frequency is controlled under the 
Surveillance frequency Control Program. 

SR 3,1.7,4 and SR 3,1.7,6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to en~ure that proper operation will 
occur if required. Other administrative co·ntrols, s.uch as 
those that limit the shelf life of the e~plosive charges, 
must be fo 110•11ed. ne Su rvei 11 ance F:r-equency is cont ro n ed 
under the Sur~eilla~ce Freq~ency (ontro~ Program. 
SR 3,1.7.6 verifies that each valve in the system is in its 
correct p~sitio~, but does not apply tn the squib (i.e., 
explosiv.e) valv€s. Verifying the cbrrect alignment for 
m&nwal and power 0perated valves in the SLC System flow path 
prouides assurance that the proper flow pat~s will exist for 
system operation. A valve is also allowed to be in the 
nonaccid£nt position provided it can be aligned to the 
accident position from the control room, or locally by a 
dedicated operator at the valve control. Thfs is acc~ptable 
since the SLC System is a manually initiated system. This 
Surveillance alto does not apply to valves that are locked, 
sea1ed, or otherwise secured in po~~t1on since they are 
verified to ~e in the correct position prior to locking, 
sealing, or sec~ring. This verification of valve alignment 
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SR 3.1.7.4 and SR 3.1.7.6 (continued) 

SLC System 
B 3.1.7 

does not require any testing 0r valve manipulation; rather, 
it 1nvolves verificat~on that those valves capable of being 
mi s. p o s it i o.n e d a re i n t h e c o r re ct p CJ s it i on . J h i s S R d o e s not 
apply to valves that cannot be inadvertently. misaligned, 
such as check valves. The Surveil1ance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3,1.7.5 

This Surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure 
that the proper concentration of boron exists in the storage 
tank. Having the proper concentration of boron in the 
storage tank ensures the SLC subsystems will perform their 
intended function of injecting no less than the minimum 
quantity of Boron-10 and amount of sodium pentaborate 
required bi ATWS analyses. The SLC subsystems function to 
quickly shutdown the reactor in the event of an ATWS. This 
limits the heat generated that is transferred to the 
suppression pool during an ATWS event. Limiting the heat 
transferred to the suppression pool maintains the pool below 
design limits, which ensures adequate NPSH is available for 
the ECCS pumps without credit for containment accident 
pressure. The SLC subsystems also function to maintain 
suppression pool pH~ 7.0 under post-LOCA conditions. 
SR 3.1.7.5 must be performed anytime boron or water is added 
to the storage tank solution to determine that the boron 
solution e:o,ncentratfon is~ 8.32% weight and~ 9.82% we,ight. 
SR 3.1.7.5 must aJso be performed anytime th·e temperature is 
restored to within lirnits to ensure that no significant 
boron precipitation occurred. The Surveillance Frequency is 
controlled under the Surveillance Frequency C0ntrol Program. 

SE 3.1.7.7 Deleted 

SR 3.1.7.8 

Demonstrating that each SLC System pump develops a flow rate 
~ 49.1 gpm at a discharge pressure 2 1275 psig ensures that 
pump performance has not degraded te1Qw design valu~s during 
the fuel cycle. This minimum ~ump flow rate fequirement 
ensures tM~t. when co~bined with the sodium pentaborate 

(co~tinued) 
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SR 3.1.7.S ,continued) 

SLC Sy~tsro 
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splution concen~ration reqµirement5 1 the rate 0f negative 
reactivity insertion from tl;ie SLC System will adeqt;.at,ely 
compensate for the positive reactivity effects encountered 
during power reduetion, cooldown of the moderator, and xe~on 
decay. The rate of negative reactivity inser~ion is 
increased by using highly enriched boron in the SLC System 
solution that incre~ses the rate of Boron-10 injection ana 
functions ~o shutdown the r~actor core £aster. This limits 
the heat generated that is transferred to the suppression 
pool during an ATWS event." Limiting the heat transferred to 
the suppression pool maintains the pool below design li-mits, 
which ensures adequate NP~H is available for che ECCS. pumps 
without credit for containment accident pressure,, This test 
confirms one point on the pump design curve and is 
indicative of overall per£ormance. Such inservice 
inspections confirm component OPERABILITY, trend 
performance, and detect incipien~ failures by indicating 
abnormal performance. The Frequency of this Surveillance is 
in accordance with the INSERVICE TESTING PROGRAM. 

SR 3.1.7.9 

This ~urveillance ensures that there is a functioning flow 
path from the boron solution storage tank to the RPV, 
including the firing of an explosive valve. The replacement 
charge for the explosive valve· shall be from the same 
manufactured batch as the one fired or from another batch 
that has been 9ertified by having one of that batch 
successfully fired. The Surveillance may be .performed in 
separate -steps to prevent injecting boron ieto the RPV. An 
acceptable metbod tor verifyin~ flow from the pwnp tc the 
RPV is tb pump daro.ineralized water from a ~est tank throug~ 

-one SLC subsystem and into the RPV. The Surveillance 
Frequency i~ controlled under the Surveillance Frequensy 
Control Pro-gram. 

(continued) 
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: 

SR 3.1.7.10 

SLC System 
B 3.1.7 

£nriched sodium pentabarate salutian is ITTade by m1x1ng 
gr a nu 7 a r , en r i ch e d sod hi,m pent ab o r at,e with w a t,e r . I sot -opic 
tests on the granular s·odi um penta·tro.rate to verify the 
actual B-10 enrichment must be performed prior to addition 
to the SlC tank in order to ensure that the proper B-10 atom 
percentage is being used. The test~ may use vendor 
certification documents. 

1. IO .CFR 50.62. 

2. UFSAR, Sectio111 3.8.4. 

3. 10 CFR 50.67. 
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8 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves 

BASES 
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PBAPS UNIT 3 

The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. As discussed in 
Reference 1, the SDV vent and drain valves need not be 
considered primary containment isolation valves (PCIVs) for 
the Scram Discharge System. (However, at PBAPS, these 
valves are considered PCIVs.) The SDV is a volume of header 
piping that connects to each hydraulic control unit (HCU) 
and drains into an instrument volume. There are two SDVs 
(headers) and a common instrument volume that receives all 
of the control rod drive (CRD) discharges. The instrument 
volume is connected to a common drain line with two valves 
in series. Each header is connected to a common vent line 
with two valves in series for a total of four vent valves. 
The header piping is sized to receive and contain all the 
water discharged by the CRDs during a scram. The design and 
functions of the SDV are described in Reference 2. 

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to close during scram to 
limit the amount of reactor coolant discharged so that 
adequate core cooling is maintained and offsite doses remain 
within the limits of 10 CFR 50.67 (Ref. 3). 

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
limits of 10 CFR 50.67 (Ref. 3), and adequate core cooling 
is maintained (Ref. 1). The SDV vent and drain valves allow 
continuous drainage of the SDV during normal plant operation 
to ensure that the SDV has sufficient capac1ty to contain 
the reactor coolant discharge during a full core scram. To 
automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1, ~Reactor Protection System (RPS~ 
lnstrumentaUon") is initiated if the SDV water level 1n the 

(continued) 
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SDV Vent and Drain Valves 
B 3.1.8 

i~strument volume exceeds a specified setpoint. The 
setpoirrt is chosen so that all cDntrol rods are inserted 
before the SDV has insufficient volume ta.acrept a full 
scr.am. 

SDV verrt at1d drain valves s.a.Usfy Criterion 3 of the NRC 
Policy Statement. 

The OPERABrLITY of all SDV vent and drain valves ensures 
that the SDV.vent and drain valves will close during a scram 
t o con t a i n r·e a c to r w a t e r d i s c ha r g e d to t he S D V p i P, i n g . 
Since the vent and drain lines are provided wit~ two valves 
in series, the single failure of one valve in the open 
position will not impair the isoration function of th-e 
system. Additionally, the valves are required to be opened 
following scram reset to ensure that a path is available for 
the SDV piping to drain freely at other times. 

In MODES 1 and 2, scram may be required; therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4, 
control rods are not able to be withdr3wn since the reactor 
mode switch is in shutdow~ and a control rod block is 
applied. This provides adequate controls to ensure that 
oAly a single control rod can be withdrawn. Also, during 
MODE 5, only a si~gle control rod can be withdrawn from a
core cell containing fuel assemblies. Therefore, the SDV 
vent and drain valves are not required to be OPERABLE in 
these MODES since the reactor is subcritical and only one 
rod may be withdrawn and subject to s~ram. 

T~e ACTIONS Table is modified by Nates jndicatiAg that a 
separate Candition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Requir~d Actions 
for Qach Candition provide appropriate compe~satory acti0ns 
for ea,ch i noperabi! e SDV Hne. Comp l yi rig with the Re qui red 
Actions may all ow for continued ,operation, and subsequent 
ihoperable SDV 1in~s are governed by subsequent Condition 
entry and a,pp,li.cation of associat-ed Re,q,uired Actions. 

When a line is isolated, the pGtentiil fer an inadvertent 
scram due to high SDV level 1s 1 ncerea-sed. During these 
periods, tire· lift€ may be unisolated urid:er administrative 
co.ntrol. This ailows any acrnmu1tited w.ate-r in the line to 
be draiHed, to preclude a r~ictor scra~ on ~DV high level. 
This is acceptable since the admfoistrative contr·ols ensure 
the ~a1ve can be cloied quickly, by a dedicated operator, if 
a sc'ram occurs with the val've op~n. 
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When one SDV vent or drain valve is inoperable in one or 
more lines, the associated line must be isolated to contain 
the reactor coolant during a scram. The 7 day Completion 
Time is reasonable, given the level of redundancy in the 
lines and the low probability of a scram occurring during 
the time the valves are inoperable and the line is not 
isolated. The SDV is still isolable since the redundant 
valve in the affected line is OPERABLE. During these 
periods, the single failure criterion may not be preserved, 
and a higher risk exists to allow reactor water out of the 
primary system during a scram . 

.Ll 

If both valves in a line are inoperable, the line must be 
isolated to contain the reactor coolant during a scram. 

The 8 hour Completion Time to isolate the line is based on 
the low probability of a scram occurring while the line is 
not isolated and unlikelihood of significant CR□ seal 
leakage. 

Ll 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without rhallenging 
plant systems. 

(cDntinued) 
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SDV Vent and Drai~ Valves 
B 3.1.8 

Du r i n g no rm a 1 ope r a t i on , t he S D V v e n t an d d r a i n v a 1 v es 
should be in the open position (except when performing 
SR 3.1.8.2 or SR 3.3.1.1.9 for Function 13, Manual Scram. of 
Table 3.3.1.1-1) to allow for drainage of the ·sov piping. 
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functiQns during normal operation. This SR does 
not require any testing or valve manipulatiQn; rather, it 
involves verification that the valves are in the correct 
position. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.1.8,2 

During a scram, the SDV vent and drain valves should close 
to contain the reactor water discharged to the SDV piping. 
Cycling each valve through its complete range of •motion 
(closed and open) ensures that the valve will function 
properly during a scram. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.1.8,3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 
15 seconds after receipt of a scram signal is based on the 
bodnding leakage case evaluated in the accident analysis 
(Ref. 2]. The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.l.l 
and the scram time testing of contr~l rods in LCO 3.1.3 
overlap this Surveillance to provide complete testing Gf the 
assumed safety function. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Pr0gram. 

(c-0ntinued) 
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1. 

SDV Vent and Drain ~alves 
B 3.1.8 

NUREG-0803, "Generic Safety Evaluation Report 
Regarding Integrity of BWR Scram System Pi ping," 
August 1981. 

2. UFSAR, Sections 3.4.5.3.1 arid 7.2.3.6. 

3. 10 CFR 50-67. 
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B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE CAPLHGR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

Pl3AiP $ Ufi IT 3 

The APLHGR is a measure of the average LHGR af all the fuel 
rods in a fuel assembly at any axial location. Limits on 
the APLHGR are specified to ensure that the peak cladding 
temperature (PCT) during the postulated design basis loss of 
coolant accident CLOCA) does not exceed the limits specified 
in 10 CFR 50.46. 

The analytical methods and assumptions used in evaluating 
Design Basis Accidents (OBAs) that dete~mine the APLHGR 
limits are presented in References 1, 2, 3, 4, ~. and 7. 

(continued) 
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APLHGR 
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LOCA analyses are performed to ensure that the APLHGR limits 
are adequate to meet the PCT and maximum oxidation limits of 
10 CFR 50.46. The analysis is performed using calculational 
mode1s that are consistent with the requirements of 
10 CFR 50, Appendix K. A complete discussion of the 
analysis co1e is provided in Reference 11. The PCT following 
a postulated LOCA is a function of the average heat 
generation rate of all the rods of a fuel assembly at any 
axial location and is n0t strongly influenced by the rod to 
rod power distribution within an assembly. A conservative 
multiplier is applied to the LHGR assumed in the LOCA 
analysis to account for the uncertainty associated with the 
measurement of the APLHGR. 

For single recirculation loop operation, a conservative 
multiplier is applied to the APLHGR as specified in tne COLR 
(Ref. 12). This is due to the conservative analysis 
assumption of an earlier departure from nucleate boi \1ng with 
one recirculation loop available, resulting in a more severe 
cladding heatup during' a LOCA. 

Power-dependent and flow-dependent APLHGR adjustment factors 
may also be provided per Reference 1 to ensure that fuel 
design limits are not exceeped due to the occurrence of a 
pos~ulated transient event during operation at off-rated 
'(less than 100%) reactor .po·wer or core flow c0nd-itio1~s. 
These adjustment factors ,a-re applied, if re qui red, per, the 
COLR and decrease the alluwable APLHGR value. 

The APLHGR satisfies CriterioN 2 of the NRC P0licy 
Statement. 

The APLHGR limits specifi€d in thG COLR are th~ result of 
the fuel design and OBA analyses. The limits are developed 
as a function of exposure and are applied per the COLR. 

(continued) 
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APLHGR 
S 3.2.1 

With only one rQcfrcalation loop in operatic~. in 
conforman.ce with the requ,r·ements of lCO 3.4.1, "RiH;irculatton Loops Operatin.g,• the limit is d.eterm1n.ed by multipTyi.ng the expcs(lre dependent APLHGR 1 imit by a 
con~ervative factor. 

The AP1HGF{ l'tmi.ts are primarily deriv€{] from LOCA analyses that are ass.urned ttQ oe~ur at ~igh pow.er levels. Desi'gl'I cal cul ati ons (Ref. 6 2 and· op.erati ng eKper1 .enc,e have shown that as power is red~ced, the margin ta the requi re€l APlHGR ltmjts insreases. This trenrj continues down t0 the power range of 5% t~ 15% RlP when ~atrx into MODE 2 occurs. When 1n MODE 2, the wide rafige neutron mon1ter-per1od-short scram function ~rovides prompt scram initiation durtng any s'lgnificant tra·nsient, thereby effectively remov.ing any APLHGR limit compliance concern in MODE 2. Therefore, at THIRMAL POWlR levels,< 22.6% RTP, the reactor·1s operating wHh substa,ntial margin t0 the APLHGR Hrnits; thus, this LCO 1s not requ~reg. 

Ll 

If any APLHGR exe:eeds the· requ.1 red limits 1 an assumption regarding o'n.inHial cand1ti'o•n· of the OBA analyses may not be met. Therefore, prompt actipn should be tak~n to restore the APlHGR( s) to wnhH1 the regui red limits such that the plant operates within analyzed conditions and within design limits ·of the fue1 rods. the 2 hour Comp.let ion Time is. suffi~ient tD re&tore the APLHGRCs} to within 1ts limits and j s acceptab.1 e .based on the 1 ow probability of a DBA; occCJrri ng s.imul taneous1y w.ith the APLHGR ot:it of specification. 

If the APL.HGR cannot be restored to within its required limits with1n t.he· asioci.ated Completion Tim,e, the plan,t must be bro·ugtit to a MODE or other .specHie,j coooitio.n in which the lCO does not apply. To achieve this stot~s, TH£RMA[ POWER ~ust be reduced t0 < 22.6t RTP within 4 hours. The 1 
{continued.) 
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APLHGR 
B' 3.2.1 

all owed- ,omp,1 et ton Time is reasonable, based on opera•ti.ng e-x~erienee, to redue:e THERMAL POWER to< 2'2.6,% RTP in• an oreerly· manner and w.ithout challenging prant systems. 

SR 3. 2. L 1 

APLHGRs a-re required to .b€ initially calculated within 12 hours after THERM-AL POWER is~ 22.6% RTP and th·en perfodically thereafter. They are compared to the specified limits in, the COLR to ensure that the reactor is op-erati n-g within the ass.umptions of the safety analysis. The 12 hour allowance after THERMAL POWER~ 22.6% RTP is achieved is acC'eptable given. the large i'nherel'lt mar9.1n to operating limits at low power levels. The Surveillance Frequency is controlled uncfer the Surv€i l lance Frequency Control Program. 

1. NED0-24011-P-A, nGeneral Electric S~andard Application for· Reactor fuel," latest approved revision. 

2. UFSAR, Chapter 3. 

3. UFSAR, Chapter 6. 

4. UFSAR', Chapter 14. 

5. N.EDD-24229,-1, "P'eact;i Bottom Atomic Power Station Units 2 and. 3, Stngle Loop'Operatiori," May 1-gao. 

6. ~EDC-321~2P, ~MaximtJm Extended loarj Line limit and MTS Improvement Program Analyses for Peach Bottom Atomfc ~ower Station Units 2 and 3," Revision 2, Wclrrtr. 1995. 

7. NEDC·33566P, "Safety Analysis Report fer Exelon Peach Bottom Atomic Power Station, Units 2 and 3, Co~stant Pressure Power Uprate, 0 Revision 0. 

8. oeieted 

9. NED0-30130-A, ~steady State Nuclear Methods," 
Apr'fl 1985. 

Ccontiouedl 
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10. Deleted 

APLHGR 
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11. NEDC-32163P, "Peach Bottom Atomic Power Station Un~ts 
2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," January 1993. 

12. Peach Bottom Unit 3 Core Operating Limits Report (COlR). 

13. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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MCPR is a rat1o of the fuel assEmbly power ~hat would res~lt iA the onset of bo~ling tran~ 1tion to the actual fuel assembly pc~er. The ooerat1ng limit MCPR is established tO ersure that no f~el damage resu1ts du~ing abnorma1 c~erational traisients, a~d that 99.9% of the fu~~ rods are not susceptible to bciling transition 1f the limit is not violated. Although fuel damage does not r.ecessar1ly occur if a fuel rod actually experiencec boiling transition (Ref. 1), the critical power 2t which bo1l1ng transition is calculated to occur has been adopted as a fuel design criterion. 
The onset of transit1on bo~~ing is a pher.cmenon thct is readily detected during the testing of various fuel bundle designs. Based on these experimental data, co·-relat1ons hcve been developed to pred1 ct crit~ cal bun ale power f i . e. , the bundle power level at the onset c~ trans~tion boiling) for a given set of ~lant parameters (e.g., reac:or vessel pressure, flow, and subcoo1ing). Because p1a~t operat1ng conditions an1 bundle power levels are monitored and determined relctively easily, monitoring the MCPR 1s a convenient way of ensuri~g that fuel failures due to inadequate cooli~g do ~o: occur. 

The analytical methods arid assunptiors used in ev2 1~ati~g 
0 the aoncrraal operatinnal ~ransients ~o ~stablish the oaerat1ng limit ~~PR are presented in Refere0ces 2, 3, d, 5, 6, 7, 8, 200 9. To ersure that the MCPR Safety Lir.-it rSL) ~s not exceeded dur 1 ng any transient event t~at occurs ~It~ moderate frequency, l'mit~ng ~ra~sie1ts tav& been enaly2ed ~o deterffi'Qe the largest red0ction ,~ critical JOw€r ratio ccpq)_ The ty~es cf tre~s1ents evaluatea sr2 icss of f~cw, increase 1n press~re and power, posltive rea:tivity 1nser:'on, ana c~oi~rt temperaturE d-€crecse. -he l~m,t~ng ~ransicn: yie~ds tr.€ l.::"'gest charge ~n CFIR (~CPR). iit-eP ::.'h.e la;--gest n~P~ {co~rected for ~na'y:ica1 uncerta'~t,es) is corncired ~,ith the MCPR9,~, ~r:e re~ui:--ec o;::e,atirr;i li."li: :.JCPR 

l s cb ta i r ea . 
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MCP~9 ~ is determined to e~sure ~or~ than sg_gi of the f~el rods in the core are n0t susceptible to boiljrg transit1on us~ng c st~tistica1 model that com~ines all tne uncertaint1es iIT operating parameters aTTd the procedures used to cclculate cri::ical pow.er. The probability of the occurrence cf 001~in9 tra~siticn is deterw.ined us1ng t~e approved Critica1 Power correlations. Qetat1s of the MCPR999; ca1culation are g~ve, rn Reference 2. ;'.{eference 2 also includes a tabulatio1 of the urcertain:ies and t~e nominal values of the parame:.ers '.Jsed in the MCvR9Ht s:atistical ana1ysis. 

The MCPR oper2ting lirits are derived frcm the MCPRnH val~e and the transie:it a'ialysis, and are de;:iendent on the operating core fiow arid power state (HCPRr and MCPRp, respectively) to ensGre 2dherence to fue1 design li~its during the ~orst transient that occurs with ~oderate freouency (Refs. 6, 7, 8, and 9). Flow dependent MCPR limits are determined by steady state thermal hydraulic methods with key physics response inputs berchmarked using the three dimensional BWR s1m~1ator cooe (Ref. 10) to analyze slow flow runout transien~s. :he flow aeper.de~t o~erating limit, MCPRt, is eva l uatec based on a single reci rcu 1 ati on 0u:np fl ow runout event (Ref. 9). 

Power dependen: MCPR l 1 mits (MCPR~) are determined by approved transient analysis mcdels (Reference 2). Due to the se~sitiv~ty of tne transient respo~se to initial core flow levels at power levels below those at which Lhe turbi~e stop valve clcs0re and turbine control vaive fast clos~re scrams are bypassed, high ar.d 10w flow V.CPR 0 operating li~its are provided for operatirg between 22.6% RTP and the ptev~ously mentioned bypass rO~er ~eve;. . 
The MCP~ satis7~es Criter~on 2 cf the NRC P)l~cy Stet€~en:. 

~he MCPR operating li~its spec~fied in t~e CO~R (MCFR~ n vahe, MCPR, va1 ues, and MCPRn values) are tt:e result of :he Des1g~ Basis Acc 1 dent (J~A\ ard t~ansiert ar.a1ysis. The o~eratirg limit MC?R ~$ determired by tre larger of ~he t+:PRr ard MCPRP ltmits, w1ich are ~ascd on t1e MC~Rn.n ~irnit spec 1 fiec in the ZOLR. 

T~~ MCFR operati~g li~its ere primari1y ~erived frox :ransie~t analyses th2t ~re ass~ned to occu~ at higi power l~ve~s. Be1cw 22.6% R7?, t~e reac:or is oceratln; a~ a rr.1~i~um rec'rculation ~ump speed a~d the mccera~c~ vo1d ratio is srr:all. Sun-Ei'tlance of thermal 1im1ts below 22.6% RTP is un1ecessa"Y due to the lar£e ~n1~re1t ffiirg1n 
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that ens~res that the MCPR SL is not exceeded even lf 1 limiting tra~si&nt occurs. Statistical anelyses indicBte that the no~inal value 0f tne initial MCPR expected et 22.6% R1P is> 3.&. s~ud 1 es of tMe vu~iation of l~miting transient behi;i.vio, have been perfom~d over the rang.e of power and f~o~ conditions. These studies encowpass the range of key actual plant parameter ·;alues impcrtant to typically limiting tra~sienLs. The results of these studies demonstrate t~at a margin is expected between performance and t~e MCDR requirements, and that margins increase as power is reduced to 22.6% RTP. This trend is expected to ccntf~ue to the 5% to 15% power range when entry into M00E 2 occurs. ~hen in MOOE 2, t~e wide range neu~ron monitor perioc-short function provides rapid scram initiation for any sig~ifica~t power increase transient, whic:i e..:-fective1y eliminates any MCPR compliance co1::erri. Therefore, at ThERMAL POWER levels< 22.6% RTP, the reactor is operatin~ with substantia1 margin to the ~CPR li~its and this ~CO is not required. 

Ll 

If any MCPR is outside the ~equirea limits, an assGmpt~on regarding an initial condition of the design basis trar.siert analyses may not be met. Therefore, prompt action should be taken to res!ore the MCPR(s) to within the reGuired limits such t~a! the pla1t ~emains operating within analyzed coriditioris. The 2 hour Compiet1or. Time is normal1y suffic 1ent to restore t~e MCPR(s) to within its limits anG is acceptabie Jased on the low prcbability cf a trans'ent or DBA occurring simultaneousiy with the MCPR out of specificatiori. 

Ll 

If the MCPR ca~nct be restored to ~ 1 ~h ➔ n i~s r2q~ired limits within t~e 2ssociated Co~pletion Time, the plant must be J~ought to a ~ODE or otner specif1ed ::oncitior. i~ wr.~cr tre LCO d~es 1ot ~pply. To achieve this s:at~s, T~E;MAL POWE~ must be red~ced to< 22.6% RTP ~itrin L 1ours. The o-lo~ed Comole:10~ 71me is rea~o~able, bas2d on aperai~ng expe~iente, to red~c~ THER~Al PDW~R tD < ?2.6% RTP ~nan orderly man~e~ a~d witnout challe~g~ng olant sys~ems. 

SR 3,2.2.1 

7he MCPR 1s requ1red to De initially :altulare~ w1tnin 12 ho~rs after THEl{MAL PCW~R is~ 22.6% ~TP a~d oer1adically :hereafte~. It 1£ compared to tre s~2cified 1~wits 
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fn the COLR (Ref. 12) to ensure that the reactor is operating within the assumptions of the safety analysis. The 12 hour allowance after THERMAL POWER~ 22.6% RTP ts achisved is acceptable given the large inherent margin to operating limits at 1ow power levels, The Surveillance Frequen~y is controlled under the Surveill-ance Frequency Control Program. 

SR 3.2.2.2 

Because the transient analysis takes credit for conservatism in the scram speed performance, 1t must be demonstrated that the specific scram speed distribution is consistent with that used in the transient analysis. SR 3.2.2.2 determines the value of,, which is a measure of the actual scram speed distribution compared with the assumed distribution. The MCPR operating limit is ther:i determined based on an interpolation between the applicable limits for Option A (scram times of LCO 3.1.4,"Control Rod Scram Times") and Option B (realistic scram times) analyses. The parameter. must be determined once within 72 hours after each set of scram time tests required by SR 3.1.4.1, SR 3.1.4.2, and SR 3.1.4.4 because the effective scram speed distribution may change during the cycle or after maintenance that could affect scram ti mes. The 72 hour Com pl eti on T1 me is acceptable due to the relatively minor changes in. expected during the fuel cycle. 

1. NUREG-0562, June 1979. 

2. NED0-24011-P-A, ~General Electric S:tandard Application for R~actor Fue1," latest approve0 rev.ision. 

3. UFSAR, Chapter 3. 

4. UFSAR~ Chapter 6. 

5. UFSAR, Chapter 14. 

6. NED0-24229-1, ~Peach Bottom Atomic Power Statiorr Units 2 and 3, Single loop Operation," May 1980. 
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7. N£DC-32162P, "Maximum Extenge<i! toad Une Limit and 
ARTS Improvement Program Analyses for Peach Bottom Atomic Power Statton Units 2 ~nd 3,» Revision 2, 
March 1995. 

8. NEDC-33566P, "Safety Analysis Report for Exel,on Peach Bottom Atomic Power Station, Units 2 and 3, Constant Pressure Power Uprate," Revision 0. 

9·. NEDC-32427P, "Peach Bottom Atomic Power Station Unit 3 Cycle 10 ARTS Thermal Limits Analyses," December 1994. 

10. NED0-30130-A, "Steady State Nuclear Methods," 
April 1985. 

11. NED0-24154, "Qualification of the One-Dimensional Core Transient Model for Boiling Water Reactors," 
October 1978. 

12. Peach Bottom Unit 3 Core Operating Limits Report (COLR). 

13. NEOC-33873P, "Safety Analysis for Peach Bottom Atomic Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 
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The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly at any axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
including abnormal operational transients. Exceeding the 
LHGR limit could potentially result in fuel damage and 
subsequent release of radioactive materials. Fuel design 
limits are specified to ensure that fuel system damage, fuel 
rod failure, or inability to cool the fuel does not occur 
during the anticipated operating conditions identified in 
Reference 1. 

The analytical methods and assumptions used in evaluating 
the fuel system design are presented in References 1, 2, 3, 
4, 5, 6, 7, 8, 9, and 12. The fuel assembly is designed to 
ensure (in conjunction with the core nuclear and thermal 
hydraulic design, plant equipment, instrumentation, and 
protection system) that fuel damage will not result in the 
release of radioactive materials in excess of the guidelines 
of 10 CFR, Parts 20, 50, and 100, as applicable. The 
mechanisms that could cause fuel damage during operational 
transients and that are considered in fuel evaluations are: 

a. Rupture of the fuel r0d cladding caused by strain from 
the relative expansio'n of the U02 p.ellet; and 

b. Severe overheating of the fuel rod cladding caused by 
inade~uate cooling. 

A value of 1% plastic strain of the fuel cla~ding has been 
defined as the limit below w~ich fuel damage c~used by 
overstraining of the f~el clfrdding is not expected to 0ccur 
(Ref<" 10) . 

Fuel design evaluations ~ave been performed and demonstrate 
thet the 1% fuel cladding p'1astic strain design limit is not 
exce~ded during continuous operation with lH>GRs up to the 
operating limit specified in the COLR. The analysis also 
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includes allowan~es for short term transient operation above the ope rat in§ 1 i.mtt to account for abnorma 1 o,perat i ona l transients, plus an allowance for densification power spiking. 

Power-dependent and flow-dependent LHGR adjijstment factors may al so be providsd per Reference l to emure that fuel design limits are not exceeded due to the occurrence of a postulated transient event during operation at off-rated (less than 100%) reactor power or core flow conditions. These adjustment factors are applied, if required, per the COLR anct decrease the allowable LHGR value. 

Add1tionally, for single recirculation loop operation, an LHGR multiplier may be provided per Reference 1. This multiplier is applied per the COLR and decreases the allowable LHGR value. This additional margin may be necessary during SLO to account for t'he conservative analysis assumption of an earlier departure from nucleate boiling with only one recirculation loop available. 

The LHGR satisfies Criterion 2 of the NRt Policy Statement. 

The LHGR is a basic assumption in the fuel design analysis. The fuel has been designed to operate at rated core power with sufficient design margin to the. LHGR calculated to cause a 1% fuel cladding plastic strain. The operating limit to accompltsh this objective is specified in the COLR. 

The LHGR limits are derived frOOJ fuel design analysis that 1s limit1ng at high ~ower level conditions. At core thermal power levels< 22.6% RTP, the reactor is operating with a substantial margin to the LHGR limits and, therefore, the Speci fi cation is or;ily required when the reactor is operat·i ng at~ 22.6% RTP. 

Ll 

If .any LHGR exceeds its. required limit, an assumption r e g a rd i n g a n i n H i a l con ct it i on of t h e fu e l de s i g n a na 1 y s i s is not met. Ther-efore, prompt action shouhl be taken to restore the LHGR(s) to within its required limits such that the plant is operating· within analyzed conditiOJ1s. The 
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2 hour Compl~tion Time is normalJy sufficient to restore the LHGR(s) to within its limits and is acceptable based on the low pro·babil ity of a transient or Design Basis Accident occurring simultaneous1y with the LHGR out of specification. 

Ll 

If the LHGR cannot be restored to within its required limits within the associated Completion Time, the plant must be brought to a MOD£ or other specified condition in which the LCO does not apply. To achieve this status, THERMAL POWER is reduced to< 22.6% RTP within 4 hours. The allowed Completion Time is reasonable, based on operating experience, to reduce THERMAL POWER TO< 22.6% RTP in an orderly manner and without challenging plant systems. 

(continued) 
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The LHGR is required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and periodically 
thereafter. It 1s compared to the specified limits in the 
COLR (Ref. 11) to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER~ 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at lower power levels. The Surveillance Frequency is 
co~trolled under the Surveillance Frequency Control Program. 

1. NED0-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

2. UFSAR, Chapter 3. 

3. UFSAR, Chapter 6. 

4. UFSAR, Chapter 14. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

a. 

NED0-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single-Loop Operation," May 1980. 

NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvements Program Analyses for Peach Bottom 
Atomic Power Station Units 2 and 3," Revision 2, 
March 1995. 

NEDC-33566P, "Safety Analysis Re~ort for Exel on Peach 
Bottom Atomic Power Station Units 2 and 3, Constant 
Pressure Power Uprate," Revision O. 

NEOC-32163P, "Peach Bottom Atomic Power Station Units 
2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," January 1993. 

G-080-VC-400, "Pe-ach Bottom Atomic Po1~er Station Uni ts 2 
& 3 GNF2 ECCS-LOCA Evaluation," GE Hitachi Nuclear 
Energy, 0000-0100-8531-Rl, March 2011. 

NUREG-0800, Section 4.2, Subsection II.A.2(g), 
Revision Z, July 1981. 

Peach Bottom Unit 3 Core Operat1r,g Limits Report (CCLR). 

005N96jO, "?each Bottom Atomic Power Station Units 2 & ·1 
GNF3 ECCS-LDC:A £y~1uatioh," Gt Httachi Nu,clear Energy, 
Apri 1 ion. 
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NEDC-33873P, "Safety Analysis Report for Peach Bottom Atomic Power Station, Untts 2 and 3, Thermal Power Optimization," Revision O. 
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The RPS initiates a reactQr scram when one or more monitored 
parameters exceed their specified limits, to preserve the 
integrity of the fuel cladding and the Reactor Coolant 
System (RCS) and minimize the energy that must be absorbed 
following a loss of coolant accident (LOCA). This can be 
accomplished eithe~ automatically or manually. 

The protection and monitoring functions of the RPS have been 
designed to ensure safe operation of the reactor. This is 
achieved by specifying limiting safety system settings 
(LSSS) in terms of parameters directly monitored by the RPS, 
as well as LCOs on other reactor system parameters and 
equipment performance. The LSSS are defined in this 
Specification as the Allowable Values, which, in conjunction 
with the LCOs, establish the threshold for protective system 
action to prevent exeeeding acceptable 1imits, including 
Safety Limits (Sls) during Design Basis Accidents (DBAs). 

The RPS, as shown in the UFSAR Section 7.2, (Ref. 1), 
includes sensors, relays, bypass circuits, and switch~s that 
are necessary to cause initiation of a reactor scram. 
functional diversity 1s provided by monitoring a wide range 
of dependent and indepen~ent parameters. The input 
parameters to the.scram logic are from instrumentation that 
rnoni tors reactor vessel water level, reactor 'Jesse~ 
pressure, ne·utron flux, main steam line isolation valve 
position, turbine control valve (TCV) f~st closure trtp oil 
pressure, turbine stop valve (TSV) position, drywell 
pressure, scram di scha•r9e val ume ( 5.iDV) wat€r 1 evel, 
condenser vacuum, as well as reactor mode sw1tch in shutdown 
position, manual scram iignals, and RPS test switches. 
There are at least fo~r redundant sensor input signals from 
each of these parameters (with the except"i on Gf the manual 
scram signal and the reactor mode switch in shutrlown scram 
signal). Most channelis include ele\'::tron~c e~r.:dp,ment {e.g., 
trip un1ts) that compare~ measured input signa~s with 
pre-established setpoints. When the setpo1nt is eXt@eded, 
the channe1 output relay actuate~, which th-en outputs an RPS 
trip 5ignal to the tri,p 1og1c. 
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The RPS is comprised of two independent trip systems 
(A and B} with three logic channels in each trip system 
(logic channels Al, A2, and A3; Bl, 82, and 83) as shown in 
the Reference I figures. Logic channels Al, A2, Bl, and 82 
contain automatic logic for which the above monitored 
parameters each have at least one input to each of these 
logic channels. The outputs of the logic channels in a trip 
system are combined in a one-out-of-two logic so that either 
channel can trip the associated trip system. The tripping 
of both trip systems will produce a r-eact_or scram. This 
logic arrangement is referred to as a one-out-of-two taken 
twice logic. In addition to the automatic logic channels, 
logic channels A3 and 83 (one logic channel ,per trip system) 
are manual scram channels. Both must be depressed in order 
to initiate the manual trip function. Each trip system can 
be reset by use of a reset switch. If a full scram occurs 
(both trip systems trip), a relay prevents reset of the trip 
systems for 10 seconds after the full scram signal is 
received. This 10 second delay on reset ensures that the 
scram function will be completed. 

Two scram pilot valves are located in the hydraulic control 
unit for each control rod drive (CRO). Each scram pilot 
valve is solenoid operated, with the solenoids normally 
energized. The scram pilot valves control the air supply to 
the scram inlet and outlet valves for the associated CRD. 
When either scram pilot valve solenoid is energized, air 
pressure holds the scrillll valves closed and, therefore, both 
scram pilot valve solenoids must be de-energized to cause a 
control rod to scram. The scram valves control the supply 
and discharge paths for the CRD water during a scram. One 
of the scram pilot valve solenoids for each CRD is 
controlled by trip system A, and the other solenoid is 
controlled by trip system B. Any trip of trip system A in 
conjunction with any trip in trip system B results in 
de-energizing both solenoids, air bleeding off, scram valves 
opening, and control rod scram. 

The backup scram valves, which energize on a scram signal to 
depressurize the scram air header, are also controlled by 
the RPS. Additionally, the RPS controls the SDV vent and 
drain valves such that when logic channels Al and Bl are 
deenergized or when logic channel A3 is deenergized the 

(continued) 
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inbaa.rd SOY vent and drain valves close to isolate the SDV, 
and when logic channels A2 and 82 are deenergized or when 
logic channel 83 is deenergized the outboard. SDV vent and 
drain valv~s close to isolate the SOY. 

The actions of the RPS are asswaed in the safety analyses of 
References 2 and 3. The RPS is requ1red to initiate a 
reactor scram when 110nitored parameter values exceed the 
Allowable Values, specified by the setpoint IDE!thodology and 
listed in Table 3.3.1.1-1, to mainta.in OPERABILITY and to 
preserv,~ the integrity of tbe fuel cladding, the reactor 
coolant pressure boundary (RCPB), and the containment, by 
minimizing the energy that must be absorbed following· a 
LOCA. 

RPS instrumentation satisfies Criterion 3 of the NRC Policy 
Statemen~. functions not specifically credited in the 
accident analysis are retai'ned for the overall .redundancy 
and div~rsity of the RPS as required by the NRC approved 
licensfng basis. · 

The OPERABILITY of the ~PS is dependent on the OPERABILITY 
of the individual instrumentation channel Functions 
specifi~d in Table 3~3.l.1-l. Each Function must have a 
required number of OPERABLE channels per RPS trip systeot," 
with their setpoints within the specified Allowable Value, 
where appropriate. The actual setpoint is calibrated 
consistent with applicable setpotnt 111ethodology assumptions. 

. ' 

Allowable Values, where applicable, are sp~cified for each 
RPS Function specified in the Table. Trip setpoints ~re 
specified in the setpoint calculations. The trip setpoints 
are selected to ensure that the actual setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operati'on with a trip setting less· 
consenative than the trip setpoint, but within its 
Allowable Value, is acceptable. A channel is inoperable if 
its actual trip setting is not within its required Allowable 
Value. 

Trip setpoints are those predetenatned values of output at 
which an action should take p1ace. The setpoints aT'e 
compared to the actual pr-ocess parameter (e.g., reactor 
vessel water level), and when the measured output value of 

{continued} 
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the process parameter exceeds the setpoint, the associated device (e.g., trip unit) changes state. The analytic ·or design limits are derived from the limiting values of the process parameters obtained from the safety analysis or other appropriate documents. The Allowable Values a·re derived from the analytic or design limits, corrected for calibration, process, and instrument errors. The trip setpoints are determined fr011 analytical or design limits, corrected for calibration, process, and instrument errors, as well as instrument drift. In selected cases, the Allowable Values and trip setpoints are detennined ~Y engineering judgement or historically accepted practice relative to the intended function of the trip channel. The trip setpoints detennined in this manner provide adequate protection by assuring instrument and process uncertainties expected for the environments during the operating time of the associated trip channels are accounted for. 

The OPERABILITY of scram pilot valves and associated solenoids, backup scram valves, and SDV valves, described in the Background section, are not addressed by this LCO. 
The individual Functions are required to be OPERABLE in the MODES or other specified conditions specified in the Table, which may require an RPS trip to mitigate the consequences of a design basis accident or·transient. To ensure a reliable scram function, a cOJDbination of Functions ar~ required in each MOOE to provide primary and diverse initiation signals. 

The only MODES specified in Table 3.3.1.1-1 are MODES I and 2, and MODE 5 with any control rod withdrawn from a core cell containing one or more fuel assemblies. No 'RPS Function is required in MODES 3 and 4, since all control rods are fully inserted and the Reactor Mode Switch Shutdown Position control rod withdrawal block (LCO 3.3.2.1) does not allow any control rod to be withdrawn. In MODE 5, control rods withdrawn fr011 a core cell conta,in.ing no fuel assemblies do not affect the reactivity of the core and, therefore, are not required to have the capability to 'Scram. Provided all other control rods remain inserted, no RPS function is required. In this condition, the required SOM (LCD 3.1.1) and refuel position one-rod-out interlock (LCD 3.9.2) ensure that no event requiring RPS will occur. 

(continued) 
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The specific Applie.able Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by Function basis. 

Wide Range Neutron Monitor (WRNM) 
I.a. Wjde Range Neutron Hanitor Period-Short 
The WRNMs provide signals to facilitate reactor scram in the 
event that core reactivity increase (shortening period) 
exceeds a predetenrined reference rate. To determine the 
reactor period, the neutron flux signal is filtered. The 
period of this filtered neutron flux signal is used to 
generate trip signals when the respective trip setpoints are exceeded. The time to trip for a particular reactor period is dependent on the filter time constant, actual period of 
the signal and the trip setpoints. This period based signal is available over the entire operating range from initial control rod withdrawal to full power operation. In the 
startup range, the most significant source of reactivity change is due to control rod withdrawal. The WRNM provides diverse protection from the rod worth minimizer (RWM}, which monitors and controls the movement of control rods at low 
power. The RWM prevents the withdrawal of an out of 
sequence control rod during startup that could result in an 
unacceptable neutron flux excursion {Ref. 2}. The WRNM 
provides mitigation of the neutron flux excursion. To 
demonstrate the capability of the WRNM System to mitigate 
control rod withdrawal ev.ents, an analysis has been · 
perfonned (Ref. 3) to evaluate the consequences of control 
rod withdrawal events during startup that are mitigated only 
by the WRNM period-short function. The withdrawal of a 
control rod out of sequence, during startup, analysis (Ref. 
3} assumes that one WRNM channel in each trip system is 
bypassed, demonstrates that the WRNMs provide protection 
against local control rod withdrawal errors and results in 
peak fue1 enthalpy below the 170 cal/gm fuel failure 
threshold criterion. 

The WRNMs are also capable of limiting other reactivity 
excursions during startup, such as cold water injection 
events, although no credit is specifically assumed. 

{c;ontinuedl 
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I.a .• Wide Range Neutron Honjtor Period-Short 
(continued) 

The WRNM System is divided into two groups of WRNM channels, 
with four channels inputting to each trip system. The 
analysis of Reference 3 asswnes that one channel in each 
trip system is bypassed. Therefore, six channels with three 
channels in each trip system are required for WRNM 
OPERABILITY to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. 

The analysis of Reference 3 has adequate conservatism to 
pennit an Allowable Value of 13 seconds. 

The WRNM Period-Short Function must be OPERABLE during 
MOOE 2 when control rods may be withdrawn and the potential 
for criticality exists. In MOOE 5, when a cell with fuel 
has its control rod withdrawn, the WRNMs -provide monitoring 
for and protection against unexpected reactivity excursions. 
In HOOE I, the APRH System and the RWM provide protection 
against control rod withdrawal error events and the WRNMs 
are not required. The WRNMs ar~ automatically bypassed when 
the mode switch is in the Run position. 

1.b. Wide Range Neutron Monitor- Inop 

This trip signal provides assurance that a mini1DUm number of 
WRNMs are OPERABLE. Anytlme a WRNM mode switch is moved to 
any position other than "Operate," a loss of power occurs, 
or the self-test system detects a failure which would result 
in the loss of a safety-related function, an inoperative 
tr-ip signal will be received by the RPS unless the WRNM is 
bypassed. Since only one WRNM in each trip system may be· 
bypassed, only aoe WRNM in each RPS trip system may be 
inoperable without resulting in an RPS trip signal. 

This Function was not specifically credited 1n the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC ~pproved 
licensing basis. 

(continued} 
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l.b, li:tide Range Neutron MonitQr-roop (con,tinued) 

Six c:Pia:nnel's of th~ Wide Range Neutron MQnitor-rnop 
Functian, with three channels 1n each trip systsm, are 
required to be OPER•ABLE to e.nsure that no single, i.ngtrument 
failure will preclud~ a scram from this Functio:n an a valid 
sig~al. Since this Function is not assumed in the safety 
an-arysh, the-re is no Allowable Val11e for this Functrnn. 

Th~~ f~~ctton is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function i~ required. 

Average Power Range MouitQr CA~RMl 
The APf4M c:hanne1s pro11id·e the pnmary indication O'f neutron 
flux within the core and respond almost instantaneausly to 
neutr0n flux increases. The APRM chann€ls receive input 
signal& fr0m the local power range monitors (LPRMs) within 
the re~ctor core to provide an indication of the power 
distribution and local power changes. The APRM chanl'!els 
average· these LPRM signals to provide 0 continuous 
i ndi cation Df average reactor power from a few pere:ent to 
greater than RTP. Each APRM also includes an Oscillation 
Power Range Monitor tOPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
i n st a b'l Ti ties . 

The APR~ Sjstem is divided into f0ur APRM channels and four 
2-out-o,f-4 voter channel's. Each Af!'RM channel provtdes 
inputs tQ each of the four voter channels. The four veter 
channels are divid~d into two groups of two each, with each 
group of two providiAg tnputs to one RPS trip system. The 
system is designed to ·a 17 ow one APRM ch.anne l , but no voter 
c~annels, to be bypassed. A trip from any one unhypassed 
APRM wi11 result in a "half-trip" fo all four of th:e voter 
channel~. but n9 trip inputs to either RPS trip s1stem. 
APRM trip· functions. 2.a, 2.b, 2.c, and 2.d are v0ted 
i ndepen>ctientl y from OPRM Up sea 1 e Function 2. f. Therefore, 
any FtmG:tiqn 2.a, 2.b, 2.c, or 2.d trip from any. two 
unbypas&ed APRM ~hannels will result in a full trip in each 
of tRe four VDter channels, which in turn results in two 
trip; in.)')'I.Jts into each RPS trip system 1ogic cflannel (Al, A2, 
Bl, al'ld 82), thus resulting in a full scram signal. 
Similarly, a Function 2.f trip fram any two unbypa·ssed APRM 
channels will r~sult in a full t.rip from €ach of the four 
voter ch~nnels. Three of the four APRM channels and all 
four ~f the voter channels are required to be OPERABLE to 
ensure that no single failure will preclude a scram on a 
valid s1,g_nal. In addition, to provide adequate coverage of 
the e~tire core, consistent with the design bases for the 
APRM fu.nctions 2.a, 2.b, ,and 2.c, at leas.t 20 LPRM inputs, 
with at least three LPRM inp~ts from e~ch of the four axial 
levels at wh.i ct-1 the LPRMs are 1 ocated, must be operable for 
each A~RM channe1, and the number of LPRM inputs that have 
becoITTe inoperable (and bypassed) since the la£t APRM 
calibration (SR 3.3.1.1.2) must be less t~an ten fQr e~Gh 
APRM channel. For the OPRM Upscale, function 2.f, LPRMs .are 
aS5igned to "cells" of 3 or 4 det~ct □ r5. A minimum of 8 
cen s pe,r channel, eac.h with a Jt1inim1Jm of 2 OPERAS.LE LPRMs, 
mu~t be OP£RA8LE for the OPRM Upscale Function 2.f to be 
OP'E RAB LE. 
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2.a, Average Pgwer Ranot Monitor Neutron EJux-High CSetdo~n) (continued) 

For operation at low power (i.e., MOOE 2), the Av€rage Power Range Monitor Neutron Flux-High (Setdawn) Furn:t1an is capable of generating a trip signal that prev9nts fuel damage resulting from abnormal operating transients in this power range. for most operation at low power levels, the Avera,ge Power Range Montto-r Neutron Flux-fiig!l (Setdown) Function will provide a s,econdary scram to the Wid·e Range NeutroM Monitor Period-Short Function becau~e of the relative setpoints. At higher power levels~ it is possible tha-t the Average Power Range Monitor Neutron• Flux-Htgh (5etdown) Function will provide the primar.y trip signal for a corewide increase in power. 

No specific safety analyses take direct credit for the Average Power Range Monitor Neutron Flux-High (Setdown) Funct1o~. However, this Function indirectly ensures that before the reactor mode switch is placed in the run posit1on, reactor power does not exceed 22.6% RTP j (SL 2.1.1.1) when operating at low reactor pressure and 1ow core flow .. Therefore, it indirectly prevents fuel damage during significant reactivity increases with THERMAL POWER < 22.6% RTP. 

The Allowable· Value is based on preventing, significant increases in power wnen THERMAL POWER is< 22.6% RTP. 
Th~ Average Power Range Monitor Neutron Flux-High (Setdown} Function must be OPERABLE during MODE 2 when control rods may be withdrawn since the potential for criticality exists. In MODE 1, the Average Power Range Monitor Neutron Flux-High Function provides protection against reactivity transients and the RWM and rod block monitor pr~tect against cont~oJ rod withdrawal error events. 

2,b, Average Po~er Range Monitor Simulateg Jbermal Power-High 
The Average Power Range Monitor Simulated Thermal Power-High Function monitors average neutron flux to approximate the THERMAL POWER being transferred to the reartor CIDOlant. The APRM neutron flux is electronically filtered wtth a time constant representative of the fuel heat transfer dynamics to generate a signa1 proportional to the T~ERMAL POWER i~ the reactor. The trip lev1rl is varied as a function of recirculation drive flow (i.e,1 at lower c0re f10ws, the setpoint is reduced proportional to the reduction in power experienced as core fJow is reduced with a fi~d control roe pattern) but is clamped at an upper lim1t that is aiways lower than the Average Pow-er Range Monitor Ne'Utron Flux-High Function Allowable Value. A note is included, applicable when the plant is in single recirculati0n loop operation per LCO 3.4.1. which requir~s the flow value, used in the Allowable Value equ.aUon, be reduced by .!lW. The value -of 6.W 
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2.b, Average Power Range MooitQr Simulated Thermal Power•Hjgh (continued) 

is established to conservatively bound the inaccuracy crested 1n the core flow/drive flow eorrelation due to back flow in the jet pumps associated with tile inactive recirculation loop. The Allowable Value th~s maintains thermal margins essentially unchanged. fr-om Hiose for two loop operation. The value of ~Wis plant specific and is defined in plant procedures. The Allowable Value equation for single loop op€ration is only vaTid for flows down to W ~ Li,W; the Allowable Value does not go below 60.3% RTP. TAis is acceptable because back flow in the inaetive recirculation lo-op is only evident with drive flows of a~proximately 35% or greater (Reference 19). The Nominal Trip Setpoint (NTSP) and the as-found and as-left toler~nces Cleave Alone Zone) were determined in accordance with Reference 10. 
The Average Power Range Monitor Simulated Thermal Power-High Function is not specifically credited in the safety analysis but is intended to provide an addittonal margin of protection from transient fndvced fuel damage dur1ng operation where recirculation flow is reduced tu below -the minimum required for rated power operation. The Average Power Range Mbnitor Simulated Thermal Power-High Function provides protection against transients where THERMAL POWER increases slowly (such as th·e loss of feedwater heating event) and protects the fuel cladding integr1ty by ensuring that the MCPR SL ts not exceeded. During tlilese events, the THERMAL POWER increase does not significantly lag the neutron flux scram. For rapid neutron flux increase £vent&, the THERMAL POWER lags the neutron flux and the Average Power Range Monitor Neutron Flux-Hig·h Function will provide 0 a scram signal before th'€! Average Power Range Monitor Sim~lated Thermal Power-High Function setpo1nt is exceeded. 

fach APRM channel uses one total drive flow signa1 representative of total core- flow. The total ctrive flow signal is generated by the f1ow processing log1c, part of the APRM channel, by summing up the flow calculated from tm flow transmttter signal inputsf one from each of the two recirculation 1Gop fTows. The flow processing logic OPERABiLITY 1s part of the APRM channel OPERABILITY requirements for th1 s Fu net ion. The APRM fl ow processi n,g logic is considered inoperabre whenever it cannot deljver a flow signal less than or equal to actual Recircu1.atior.i floo conditions for all steady stat~ and transient teactor conoitions while in Mode 1. Reduced or Downscale f1ow conditions due to planned maiFltenance or testing ~ct1vities during derated plant conditio~s (i.e. end of cycle coast down) will result in conserva-tiv'€ setpoints for the APRM Simulated Thermal Power-High function, thus maintaining that function operabTe. 
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2.b. Average Power Range Monitor Simulated Thermal 
Power-High (continued) 

The Allowable Value is based on analyses that take credit 
for the Average Power Range Monitor Simulated Thermal Power
High Function for the mitigation of non-limiting events. 
The THERMAL POWER time constant of< 7 seconds is based on 
the fuel heat transfer dynamics and provides a signal 
proportional to the THERMAL POWER. 

The Average Power Range Monitor Simulated Thermal Power-High 
Function is required to be OPERABLE in MOOE I when there is 
the possibility of generating excessive THERMAL POWER and 
potentially exceeding the SL applicable to high pressure and 
core flow conditions (MCPR SL). During MODES 2 and 5, other 
WRNM and APRM Functions provide protection for fuel cladding 
integrity. 

2.c. Average Power Range Monitor Neutron Flux-Hjgh 

The Average Power Range Monitor Neutron Flux-High Function 
is capable of generating a trip signal to prevent fuel 
damage or excessive RCS pressure. For the 
overpressurization protection analysis of Reference 4, the 
Average Power Range Monitor Neutron Flux-High Function is 
assumed to terminate the main steam isolation valve (MSIV) 
closure event and, along with the safety/relief valves 
(S/RVs), limit the peak reactor pressure vessel (RPV) 
pressure to less than the ASME Code limits. The control rod 
drop accident (CRDA) analysis (Ref. 5) takes credit for the 
Average Power Range Monitor Neutron Flux-High Ffinction to 
terminate the CRDA. 

(continued) 

B 3.3-10 Revision No. 30 



C BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

PBAPS UNIT 3 

RPS Instrumentation 
B 3.3.1.1 

2.c. Average Power Range Monitor Neutron Flux-Hjqh 
(continued) 

The Allowable Value is based on the Analytical Limit assumed 
in the CRDA analysis. 

The Average Power Range Monitor Neutron Flux-High Function 
is required to be OPERABLE in MODE 1 where the potential 
conseq~ences of the analyzed transients could result in the 
SLs (e.g., MCPR and RCS pressure) being exceeded. Although 
the Average Power Range Monitor Neutron Flux-High Function 
is assumed in the CRDA analysis, which is applicable in 
MODE 2, the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function conservatively bounds the assumed trip 
and, together with the a~sumed WRNM trips, provides adequate 
protection. Therefore, the Average Power Range Monitor 
Neutron Flux-High Function is not required in MODE 2. 

(continued} 
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2.d. Average Power Range Monitor-Inop 

RPS Instrumentation 
B 3.3.1.1 

Three of the four APRM channels are required to be OPERABLE fQr each of the APRM Functions. This Function (Inop) 
provides assurance that the minimum number of APRM channels are OPERABLE. 

For any APRM channel, any time its mode switch is not in the "Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system detects a critical fault with the APRM channel, an Inop trip is sent to all four voter channels. Inop trips from two or more 
unbypassed APRM channels result in a trip output from each of the four voter channels to it's associated trip system. This Function was not specifically credited in the accident analysis, but it is retained for the overall redundancy and diversity of the RPS as required by the NRC approved 
licensing basis. 

There is no Allowable Value for this Function. 

This Function is required to be OPERABLE 1n the MODES where the APRM Functions are required. 

2.e. 2-0ut-Of-4 Voter 
The 2-0ut-Of-4 Voter Function provides the interface between the APRM Functions, including the OPRM Upscale Function, and the final RPS trip system logic. As such, it is required to be OPERABLE in the MODES where the APRM Functions are required and is necessary to support the safety analysis 
applicable to each of those Functions. Therefore, the 2-0ut-Of-4 Voter Function needs to be OPERABLE in MODES 1 and 2. 

All four voter channels are required to be OPERABLE. Each voter channel includes self-diagnostic functions. If any voter channel detects a critical fault in it<S own 
processing, a trip is issued from that voter channel to the associated trip system. 

The 2-0ut-Of-4 Logic Module includes 2-0ut-Of-4 Voter 
hardware and the APRM Interface hardware. The 2-0ut-Of-4 Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 2.d 1ndependently of Function 2.f. This voting is 
accomplished by the 2-0ut-Of-4 Voter hardware in the 2-0utOf-4 lo~ic Module. Each 2-0ut-Of-4 Voter includes two 
redundant sets of outputs to RPS. Each output set contains two independent contacts; one contact for Functions 2.a, 2.b, 2.c and 2.d, and the other contact for Function 2.f. The analysis in Reference 12 took credit for this 
redundancy in the justification of the 12-hour Completion Time for Condition A, so the voter Functio~ 2.e must be 
declared inoperable if any of its functiona11ty is 
inoperable. However, the voter function 2.e does not need to be declared inoperable due to any failure affecting only the plant interface portions of the 2-0ut-Of-4 Logic Moaule that are not necessary to perform the 2-0ut-Of-4 Voter functiot1. 

There is no Allowable Value for th1s Function. 
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2,f. QsciJJation Power Range Munitor. fOPB:M> Upscale 
The OPRM Upsca1e Function provides comp1ia~ce with lQ CFR 50, Appendix A, General Design Criteria (GDC) 10 and 12, thereby providing protection from exceed~ng the fuel MCPR safety limit (SL) due to anticipated thermal -hydraulic power o s c il l at i on s . 

Reference 22 describes the Detect and Suppress-Confirmation Density (OSS-CD) long-term stability soltrtion and the licensing basis Confirmation Dems1ty Alg-orithm (CDA). Reference 22 also describes the DSS-CD Armed Region and the three additional algorithms for detecting therma1-hydraulic instability related neutron flux oscinations: the period based detection algorithm (PBDA), the amplttude based algorithm (ABA), and the growth rate algorithm (GRA). Al1 four algorithms are implemented in the OPRM Upscale Function. but the safety analysis takes credit only for the CDA. The remaining three algorithms provide defense-in-depth and additional protection against unanticipated oscillations. OPRM Upscale Function OPERABILITY ~s based only on the COA: 
The OPRM Upscale Function receives input signals from the local power range monitors (LPRMs) within the reactor core, which are comb1 ned into eel 1 s for evaluation by the OPRM . algorithms. 

DSS-CD operability r.equires at least 8 responsive OPRM cells per channel. The DSS-CO software inclu~es a self-ch~ck for the responsive OPRM cells~ therefore, no iR•is necessary. 

The OP'RM Upscale Funtt 1 on is required· t0 he OP'ERABLE when the plant ts~ 17.6% RTP, which 1s established as a power level that is greater than or eq.ual to 5% below the Tower boundary of the Armed Region. This requirement is des.j gned to encompass the reg~on of power-flew operation where anticipated evijnts cou1 d lead to thermal -hydra.ul i c tnstability and related neutrnn flux oscillations. The OPRM Upscale Functio~ is automaticalJy trip-enabled when TI-lERMAL POWER, as indicated by th.e APRM S1nrulated Thermal Power, is~ 22.6% RTP carresponding to the MCPR monjtoring threshold and rea~toF recirculation drive flow, is less than 75% of rated flow. This region is the OPRM Armed Reg1un. Note (h) allows for entry into the DSS-CD Armed Region witno.ut automatic arming of DSS-CD prior to completely passing through the DSS-CD Armed Region during the f1rst startup and the first shutdown following DSS-CD implementation. 
{ cont i n1«e--d) 
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,.f. oscillation Po~er Range Monitor COPRM) Ups ~al e ( cont i nu e d·) 

As described in Reference 22 and 24, the RTP values for the OPRM Upscale Function to be OPERABLE (~ 17.6% RTP) and for the OPRM Upscale Function to be auto~enabled (~ 22.6% RTP) are sufffcjently conservative for protection of the plant against thermal-hydra.ulic instabiliUes. The basis for the 5% RTP difference between the OPRM Upscale OPERABLE (17.6% RTP) and OPRM Upscale auto-enable value (22.6% RTP) is to ensure that no credible event, e.g., loss of feed water heating, could result in a plant power excursion where an inoperable OPRM channel entered into the OPRM Armed Region. Peach Bottom plant specific analyses performed at these low power levels (Ref. 24) have demonstrated that any power excursion resulting from credible events is bounded by 5% RTP. In addition, both the core-wide and channel decay ratios at the OPRM Upscale auto-enabled values are extremely low as documented in Reference 22, which demonstrates the low possibility of thermal-hydraulic instabilities at low power and confirms the conservatisms in the OPRM Upscale Function auto-enable RTP value. The conservatisms in the determination of the values for OPRM Upscale Function OPERABLE and the OPRM Upscale Function auto-enabled sufficiently compensate for possible inaccuracy of the APRM simulated thermal power signal versus actual core thermal power at power levels< 22.6% RTP. Therefore, there is no need to perform any calibration of the APRM simulated thermal power signal to calculated power with RTP < 22.6% in order to determine the OPRM Upscale Function OPERABLE. 
If any GPRM auto-enable setpoint is in a non-conservative condition, i.e., the O~RM Upscale is not auto-enabled with. RTP ~ 22.6% and reactor recircul~tion drive flows 75% of rated, the associated channel is considered inoperab1€ for the OPRM Upscale Function. Alternatively, the auto-e-nabl€ s ~ t po i nt may be a cf j us t e d t o p 1 a c e t h e ch a n he l i n a conservative condition (armed). If placed in the armed condition, the channel is considered OPERABLE. 

· Note (h) reflects the need for plant data collection in order to test the DSS-CD equipment. Testing the DSS-CO equipment ensures its proper operation and prevents spwrious reactor trips. Entry into the DSS-CD Armed Region without automatic arming of DSS-CD during this initial testing phase also allows for changes in plant operations to address maintenance or other operational needs. However, during this initial testing period, the OPRM Upscale Function is OPERABLE and DSS-CD gperability and capability to automat1cally arm shall be maintained at recirculation drive f1ow rates abov~ the DSS-CD Armed Region flow boundary. 
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2.f. Osc1Jlatioo Pow~r Range Monitor {OPRM) 
Upscale Cco~ti~ued) 

An OPRM Upscale trip is issued from an OPRM channel when the 
confirmation density algorithm in that channel detects 
oscillatory changes in the neutron flux, indicated by 
periodic confirmations and amplitude exceeding specified 
setpoints for a specified number of OPRM cells in the 
channel. An OPRM Upscale trip is also issued from the 
channel if any of the defense-in-depth algorithms (PBDA, ABA, 
GRA) exceed their trip condition for one or more cells 1n 
that channel . 

Three of the four channels are required to be operable. Each 
channel is capable of detecting thermal-hydraulic 
instabilities, by detecting the related neutron flux 
oscillations, and issuing a trip signal before the SLMCPR is 
exceeded. There is no Allowable Value for this function. 

The OPRM Upscale Function is not LSSS SL-related (Ref. 22) 
and Reference 23 confirms that the OPRM Upscale Function 
settings based on DSS-CD also do not have traditional 
instrumentation setpoints determined under an instrument 
setpoint methodology. 
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3. Reactor Press~re-High 

RPS Instrl,l.Illentation 
B 3.3.1.1 

An increase in the RPV pressure during reactor operation 

compresses the steam voids and results in a positive 
reactivity insertion. This causes the neutron flux and 

THERMAL POWER transfer~ed to the reactor coolant to 

increase, which could challenge the integrity of the fuel 

cladding and the RCPB. No specific safety analysis takes 

direct credit for this Function. However, the Reactor 

Pressure-ijigh Function initiates a scrp.IU for transients 

that result in a pressure increase, counteracting the 

pressure increase by rapidly reducing core power. For the 

overpressurization protection analysis of Reference 4, the 

Reactor Pressure-High Function is credited as a backup 

Scram Function only. The analyses conservatively assume the 

scram occurs on the Average Power Range Monitor Scram Clamp 

signal, not the Reactor Pressure-High signal. The reactor 

scram, along with the S/RVs, limits the peak RPV pressure to 

less than the ASME Section III Code limits. 

High reactor pressure signals are initiated from four 

pressure transmitters that sense reacto~ pressure. The 

Reactor Pressure-High Allowable Value is chosen to provide 

a sufficient margin to the ASME Section III Code limits 

during the event. 

Four channels of Reactor Pressure-High Function, with two 

channels in each trip system arranged in a one-out-of-two 

logic, are required to be OPERABLE to ensure that no single 

instrument failure will preclude a scram from this Function 

on a valid signal. The Function is required to be OPERABLE 

in MODES 1 and 2 when the RCS is pressurized and the 

potential for pressure increase exists. 

4. Reactor Vessel Water Level-Low (Level 3) 

Low '.RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 

far, fuel damage could result. Therefore, a reactor scram 

is initiated at Level 3 to substantially reduce the heat 
generated in the fuel from fission. The Reactor Vessel 

Water Level~Low (Level 3j Function is assumed in the 

analysis of events ~esulting 
coolant inventory (Ref. 6). 
scram function for large and 
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4. Reactor Vessel Water Level-Low (Leve'l 3) (continued) 

primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the 
actions of the Emergency Core Cooling Systems (ECCS), 
ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. 

Reactor Vessel Water Level-Low (Level 3) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

Four channels of Reactor Vessel Water Level-Low (Level 3) 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal. 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value is selected to ensure that during normal operation the 
separator skirts are not uncovered (this protects available 
recirculation pump net positive suction head (NPSH) from 
significant carryunder) and, for transients involving loss 
of all normal feedwater flow, initiation of the low pressure 
ECCS subsystems at Reactor Vessel Water-Low Low Low 
(Level 1) will not be required. 

The Function is required in MODES'l and 2 where considerable 
energy exists in the RCS resulting in the limiting 
transients and accidents. ECCS initiations at Reactor 
Vessel Water Level~Low Low (Level 2) and Low Low Low 
(Level 1) provide sufficient protection for level transients 
in all other MODES. 

5. Main Steam Isolation Valve-Closure 

MSIV closure results in loss of the main turbine and the 
condenser as a heat sink for the nuclear steam supply system 
and indicates a need to shut down the reactor to reduce h€at 
generation. Therefore, a reactor scram is initiated on a 
Main Stearn Isolation Valve-Closure signal before the MSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 

(continued) 
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(continued) 

transient. However, for the overpressurization protection 

analysis of Reference 4, the Average Power Range Monitor 

Scram Clamp Function, along with the S/RVs, limits the peak 

RPV pressure to less than the ASME Section III Code limits. 

That is, the direct scram on position switches for MSIV 

closure events is not assumed in the ove.r:pressurization 

analysis. The reactor scram reduces the amount of energy 

required to be absorbed and, along with the actions of the 

ECCS, ensures that the fuel peak cladding temperature 

remains below the limits of 10 CFR 50.46. 

MSIV closure signals are initiated from position switches 

located on each of the eight MSIVs. Each MSIV has two 

position switches; one inputs to RPS trip system A while the 

other inputs to RPS trip system B. Thus, each RPS trip 

system receives an input from eight Main Steam Isolation 

Valve-Closure channels, each consisting of one position 

switch. The logic for the Main Steam Isolation 

Valve-Closure Function is arranged such that either the 

inboard or outboard valve on three or more of the main steam 

lines must close in order for a scram to occur. In 

addition, certain combinations of valves closed in two lines 

will result in a half-scram. 

The Main Steam Isolation Valve-Closure Allowable Value is 

specified to ensure that a scram occurs prior to a 

significant reduction in steam flow, thereby reducing the 

severity of the subsequent pressure transient. 

Eight channels of the Main Steam Isolation Valve-Closure 

Function, with four channels in each trip system, are 

required to be OPERABLE to ensure that no single instrument 

failure will preclude the scram from this Function on a 

valid signal. This Function is only required in MODE 1 

since, with the MSIVs open and the heat generation rate 

high, a pressurization transient can occur if the MSIVs 

close. In MODE 2, the heat generation rate is low eno~gh so 

that the other diverse RPS functions provide sufficient 

p:i;-otection. 

(continued) 
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6. Drywell Pressure-High 

RPS Instrumentation 
B 3.3.1.l 

High pressure in the drywell could indicate a break in the 
RCPB. A reactor scram is initiated to minimize the 
possibility of fuel damage and to reduce the amount of 
energy being added to the coolant and the drywell. The 
Drywell Pressure-High Function is assumed to scram the 
reactor during large and intermediate break LOCAs inside 
primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the 
actions of the ECCS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible and 
indicative of a LOCA inside primary containment. 

Four channels of Drywell Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required in MODES 1 
and 2 where considerable energy exists in the RCS, resulting 
in the limiting transients and accidents. 

7. Scram Discharge Volume Water Level-High 

The SDV receives the water displaced by the motion of the 
CRD pistons during a reactor scram. Should this volume fill 
to a point where there is insufficient volume to accept the 
displaced water, control rod insertion would be hindered. 
Therefore, a reactor scram is initiated while the remaining 
free volume is still sufficient to accommodate the water 
from a full core scram. No credit is taken for a scram 
initiated from the Scram Discharge Volume Water Level-High 
FUnction for any of the des-ign basis accidents or transients 
analyzed in the UFSAR. However, this function is retained 
to ensure the RPS remains OPERABLE. 

(continued) 
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7. Scram Discharge Volume Water Level~High (continued) 

SDV water level is measured by two diverse methods. The 
level is measured by two float type level switches and two 
thermal probes for a total of four level signals. The 
outputs of these devices are arranged so that one device 
provides input to one RPS logic channel. The level 
measurement instrumentation satisfies the recommendations of 
Reference 8. 

The Allowable Value is chosen low enough to ensure that 
there is sufficient volume in the SDV to accommodate the 
water from a full scram. 

Four high water level inputs to the RPS from four devices 
are required to be OPERABLE, with two devices in each trip 
system, to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This 
Function is required in MODES 1 and 2, and in MODE 5 with 
any control rod withdrawn from a core cell containing one or 
more fuel assemblies, since these are the MODES and other 
specified conditions when control rods are withdrawn. At 
all other times, this Function may be bypassed. 

8. Turbine Stop Valve-Closure 

Closure of the TSVs results in the loss of a heat sink that 
produces ,reactor pressure, ,neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated at the start of TSV closure in anticipation of 
the transients that would result from the closure of these 
valves. The Turbine Stop Valve~Closure Function is the 
primary scram signal for the turbine trip event analyzed in 
Reference 7 and the feedwater controller failure event. For 
thes,e events, the reac;tor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded. 

Turbine Stop Valve-Closure signals are initiated from four 
position switches; one located on each of the four TSVs. 
Each switch provides two input signals; one to RPS trip 
system A and the other, to RPS trip system B. Thus, each 
RPS trip system receives an input from four Turbine Stop 
Valve-Closure channels. The logic for the Turbine Stop 

(continued) 
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a. Jurbine Stop Valve-Closure (continued) 

Valve-Closure Function is such that three or more TSVs must be closed to produce a scram. I~ additio~, certain combinations of two valves closed will res,uH in a halfscram. This Function must be enabled at THERMAL POWER 
~ 26.3% RTP as measured at the turbine first stage pressure. This is normally accomplished automatically by pressure swttches sensing turbine first stage pressure; therefore, opening of the turbine bypass valv,es may affect this Function. 

The Turbine Stop Valve-Closure Allowable Value is selected to be high enough to detect imminent TSV closure, thereby reducing the severity of the subsequent pressure transient. 

Eight channels of Turbine Stop Valve-Closure Function, with four channels in each trip system, are required to be OPERABLE to ensure that no single instrument failure will preclude a scram from this Function if any three TSVs should close. This function is required, consistent with analysis assumptions, whenever THERMAL POWER is~ 26.3% RTP. This Function is not required when THERMAL POWER is< 26.3% RTP since the Reactor Pressure-High and the Average Power Range Monitor Scram Clamp Functions are adequate to maintain the necessary safety margins. 

9. Turbine Control Valve Fast CJosure, Trip Oil P'res sure-Low 

Fast closure of the TCVs results in the loss of a heat sink that produces reactor pressure. neutron flux, and heat flux transients that must be 1im1ted. Therefore 1 a reactor scram is initiated on TCV fast closure in anticipation of the traRsients that would result from the elosure of these valves. The Turbine Control Valve Fast Closure, Trip 011 Pressure-Low function is the primary scram 5,ignal for the generator load rejection event analyzed i~ Reference 7 and the generator load rejection with bypass faflure event. FGr these ev€nts, the reactor scram reduces the amount of energy required to be absorbed and ens~res that the MCPR SL is not exceeded. 
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9, Turbine Control Valve Fast CJ0sure. Trip Oil Pressure-Low (continued) 

Turbine Control Valve Fast Closure, Trip Oil Pressure~Low signals ar~ initiated by the relayed emergency trip supp1y oil pressure at each control valve. One pressure switch is associated w1th each control valve, and the signal from each switch is assigned to a separate RPS logic channel. This Function must be enabled at THERMAL POWER~ 26.3% RTP. Th4s is normally accomplished gutomatically by pressure switches sensing turbine first stage pressure; therefore, opening of the turbine bypass valves may affect this Function. 

The Turbine Control Valve Fast Closure, Trip Oil Pressure-Low Allowc1ble Value is selected high enough to detect imminent TCV fast closure. 

Four channels of Turbine Control Valve Fast Closure, Tr1p Oi1 Pressure-Low Function with two channels in each tr1p system arranged in a one-out-of-two logic are required to be OPERABLE to ensure that no single instrument failure will preclude a scram from this Function on a valid signal. This Function is r,equired, consistent with the analysis assumptions, whenever THERMAL POWER is~ 26.3% RTP. This Function is not required when THERMAL POWER is< 26.3% RTP, si nee the Reactor Pressure-High and the Average Power Rcang-e Monitor Scram Clamp Function$ are adequate to maintain the necessary safety margins. 

10. Turbj ne condenser-Low Vacuum 

The Turbine CondenseF-Low Vac~um Function protects the integrity of the main condenser by scramming the reactor and th'ereby decreasing the severity o-f the low condenser vacu~m transient on the condenser. This. fun.ctio.n als-0 e11sut-es integrity of the reactor due to loss of its normal heat sink. The r,eactor scram on a Turbinie Condenser-Low Vacuum signal will occur prior to a reactor scram from a Turbin€ Stop Valve-Closure signal. This function is not specifically credited in any accident analysis but is geir:rg retained for the overa1l redundancJ) and diversity of tl"ie R.Prs as require~ by the fffiC approved licensing basis. 

Revision No. 141 



c. 

.. __ ., 

AP.PU CABLE 
SAFETY ANALYSES, 
LCO, and 
AP'PLICABIUTY 

PBAPS U~ IT 3 

RPS Instrumentatjon 
a 3.J.1.1 

10, Turbine Condenser-Low ~acuvm (continued) 

Turbine ~ondenser-Low Vacuum signals are init1ated from 
four vacuum pressure transmitters that provide inputs to 
ass0ciated trip systems. There are two trip systems and two 
channels per trip system. Ea8h trip system is arranged in a 
one-out-of-two logic and both trip systems must be tripped 
1n order to scram the reactor. 

The Turbine Condenser-Low Vacuum Allowable Value is 
specified to ensure that a ~cram occurs prior to the 
integrity of the main condenser being breached, thereby 
limiting the damage to the normal heat sink 0f the reactor. 

Four channels of tne Turbine Condenser-Low Vacuum Function 
with two channels in each trip system, are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this function on a valid signal. This 
Function is only required in MODE 1 where considerable 
energy exists which could challenge the integrity of the 
main condenser if vacuum is low. In MODE 2, the Turbine 
Condenser-Low Vacuum Function is not required because at 
low power levels the transients are less severe. 

11. Deleted 
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The Reactor Made Switch-Shutdown Position Function provides 
signals, via the maMual scram logic channels, directly to 
the scram p~lot solenoid power circuits. These manual scram 
logic channels are redundant to the automatic protective 
instrumentation channels and provide manual reactor trip 
capability. This Function was nat spec1fically credited in 
t~e accident analysts, but it is retained for the overall 
redundancy and diversity of the RPS as required by the NRC 
a pp r o v ed l i c en s i rrg b a s i s . 

The reactor mode switch is a keyl~ck four-position, four
bank switc~. The refrctor mode switch is cap~ble of 
scramming th~ reactor if the mode switch is placed ~n the 
shutdow.n pos,iti-cm. Scram signals from the mode switch are 
jn.put into e·acti Df the two RPS manual scram logic chann·els. 

There is no Allow~hle Value for this Function, since the 
c~annels are mechanically actuated based s61ely on reactor 
mode swjtch positt0R. 

Two channels, of Reacto-r Mode Switch-Shutdown Po.sition 
Fufiction, with on~ ch~nnel in each manual scram trip system, 
are available and required to be OPERABLE. The Reactor Mode 
Switch-Shutdown Position Function is required to be 
OPERABLE in MODES 1 ~11<:1 2, and MODE 5 with any control rod 

0 Withdrawn from a core cell containi119 one or more fuel 
assemblies, since these are the MODES ~nd other specified 
conditions when control r~ds are withdrawn. 
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13, Manual Scram 
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The Manual Scram push button channels provide signals, via 

the manual scram logic channels, directl¥ to the scram pilot 

solenoid power circuits. These manual scram logic chqnnels 

are redundant to the automatic protective instrumentation 

channels and provide manual reaator trip capability. This 

Function was not specifically credited in the accident 

analysis but it is retained for the overall redundancy and 

diversity of the RPS as required by the NRC approved 

licensing basis. 

There is one Manual Scram push button channel for each of 

the two RPS manual scram logic channels. In order to cause 

a scram it is necessary that each channel in both manual 

scram trip systems be actuated. 

There is no Allowable Value for this Function since the 

channels are mechanically actuated based solely on the 

position of the push buttons. 

Two channels of Manual Scram with one channel in each manual 

scram trip system are available and required to be OPERABLE 

in MODES 1 and 2, and in MODE 5 with any control rod 

withdrawn from a core cell containing one or more fuel 

assemblies, since these are the MODES and other specified 

conditions when control rods are withdrawn. 

14. RPS Channel Test Switch 

There are four RFS Channel Test Switches, one associated 

with each of the f0ur automatic scram logic channels (Al, 
A2, Bl, and B2). These keylock switches allow the operator 

to test the OPERABILITY of each individual logic channel 

without the necessity of using a scram fnnction trip. This 

is accomplished by placing the RPS Channel Test Switch in 

test, which will input a trip signal into the associated RPS 

logic channel. The RPS Channel Test Switches were not 

specifically credited in the accident analysis. However, 

because the Manual Scram Functions at Peach Bottom Atomic 

Power Station, were not configured the same as the generic 

model in Reference 9, the RPS Channel Test Switches were 

included in the analysis in Reference 10. Reference 10 

concluded that the Surveillance Frequency extension~ from 

(continued) 
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RPS Functio~s. described in Reference 9, were not affecte~ 
by the difference in conf1g1.JratiIDn, s.ince each automatic RPS 
chamnel has a test switch which is functionally the same as 
the manual scram sw-itch·e,s in the genie'ric model. As such, 
thae RPS Channel Test Switches are retained in th.e Techni.c&l 
S p-e c i f i cat i on s . 

There 1s no Allowable Value fer thr~ Function since the 
channels at€ mechanically actuated twsed solely on tne 
position of the switches. 

Four channels of RPS Channel Test SwitcM with two channels 
in each trip system arranged in a one-out-of-two logic are 
available and required to be OPERABLE in MODES 1 and 2, and 
in MODE 5 with any control rod withdrawn from a core cell 
containing one or more fuel a$semblies, since these are the 
MODES and other specified condition~ when control rods are 
withdrawn. 

N0te 1 has been provided to modify the ACTIONS related to 
RP.S instrumentation ch.annels. Section 1.3, Comp;letio:n· 
Times, specifies that once a Condttion has been entered, 
subsequent divisions, subsystemi, tomp~nents, or variables 
expressed in th€ Condition, discover·ed to be inoperable·o:r 
not withtn limits, will not result in separate entry into 
tMe Condition. Section 1.3 also specifies that Re~uirea 
Actions of the Condition continue to apply for each 
additional failure, with Completion- Times based on initial 
entry into the CCY.fi@ition. Howe~er, the Required Actions for 
inoperable RPS i l'J'strumentat i or.i chcrnne 1 s provide appropri at;e 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate 
Condition entry for each inoperable RPS instrumentation 
channel. 

Note 2 has been provided to modify the ACTIONS for the RPS 
instrumentation functions of APRK Flow Biased Neutron-F7YX 
High (Funttio~ 2.b) antj APRM Fixed Neutron Flux-High 
(Fun-ction 2.c) when they are inoper·able, due to fanure of SR 
3.:3.Ll.2 and ga~n adjustments are necessary. Not<e ·2 allows 
entry into associated Conditions and Required Actions t0 b~ 
delayed for up to 2 hours if the APRM is indicating a Jower 
power vaiue than t~e calcu1ated p-o~er (i.e., the gain 
adjustment factor CGAf) is high (non-conservative)). The GAF 
far any channel is defined as the power value determined by 
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the heat balance divide.d by the APRM reading for that 
ctnninel. Upon completioo. of the l!}ain adjustment, or 
expiration of the all6Wed tim~. tRe channel must be return~d 
to OPERABLf £tatus or the applicabl~ C0Adition entered and 
t 11 e Re q l.l i red Act i on s t a ken . T h i s Note i s b a s e d on t h e t i rrre 
required to perform gain adiustmemts on multiple channels. 

A.1 and A.2 

Because of the div~rsity of sensors available to provide 
trip signals and the reduridancy of the RPS design, an 
anowabl.e out Of service time of 12 h(:)urs has been sJrnwri to 
be acceptable (Refs. 9, 12 & 13) to permit restoration of 
any inoperable channel to OPERABLE status. H0wever, this 
out of service tjme-is only acceptable provided the 
ass.ocif .ated 
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Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Act1oA& &.l, 8.2, and C.1 Bases). Alternatively, a 
Completion T1me can be determined fn accordance with tne Risk 
Informed Completion Time (RICT) Program. A Note has been 
provided tQ indicate that a RICT is only applicable when a 
loss of function has not occurred. If the inoperable channel 
cannot be restored to OPERABLE status within the allowable 
out of service t1me~ the channel or the as6oc1ated trip 
system must be placed in the tripped condition per Required 
Actions A.1 and A.l. Placing the 1no~erable channel in trip 
(or the associated trip system in trip) would conservatively 
compensate for the tnoperability, restore capability to 
accommodate a single failure, and allow operation to 
continue. Alternattvely, if it is not desired to place the 
channel (or trip system) in trip (e.g., as in the case where 
placing the inoperable c~annel in trip would result in a full 
scram), Condition D must be entered and its Required Action 
taken. 

~s noted, Action A.2' is not appltc:able for APRM Functions 
2.a,, 2.b, 2.c, a.d, or 2.f. Inoperability of one requir-ed 
APRM channel affects• both trip systems. For that condition, 
Required Action A.1 must be satisfied, and is the only 
action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip cap~b1lity and entry into 
Condition C, as well as entery into Condition A for each 
channel. 

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 
syste~. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still ma1ntains tr1.p 
capability for that Function, but cannot accommodate a 
single failure in e1ther trip system. 

Required Actions B.1 and 8.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-dut-of•one and 
one~out-of-one arrangement for a typical fou~ crrannel 
function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, ll or 13 for 
the 12 hour Completton Time. Within t'he 6 hour allowance, 
the associated Function will have a11 required channels 
OPERABLE or in trip (or any combination) 1n one trip system. 

Jcontinued) 
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Completing one of these Required Actions restores RPS to a 
rel1ab1.Tity level equivalent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
oijt of service time as presented in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively,, all the ingperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be 1n a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions), The 
decision of which trip system is 1n the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is tnJ. 
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip. 

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probabilitY, of 
extensive numberJ of inoperabilities affecting all diverse 
Functions, and the 1 ow probabil 1ty of an event requfr1 ng the 
initiation of a scram. Alternatively, a Completion T1me can 
be determined in accordance with the Risk Informed Completion 
Time (RICT) Program. A Note has been provided to indicate 
that a RICT is only applicable when a loss of function has 
not occurred. 

Alternately, if it is not desired to place the inoperable 
channeJs (or one trip sys,tem) in trip (e.g. t, as in the case 
where placing the inoperable channel ar associated trip 
system in trip would result in a scram, Condition D must be 
~ntered and its Required Action taken. 

As noted, Condition Bis not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific t~ip system as are the ~PRM 2-0ut-Of-4 voter and 
other non-APRM channels for which Condition B appli~s. ~or 
an inoperable APRM channel, Required Act1on A.1 rnust be 
sattsfied, and is the only action (-Other than restoring 
opirability) that will restore capability to accommodate a 
single failure. Inoperability of a Function in more than 
one required APRM channel results 1n 1oss of trip capaoility 
for that Function and entry into Cond1t10n C, as well as 
entry into Condition A for each cha"nel. Because Condition 
A and C provide Required Actions t~at are appropriate for 
the inoperab111ty of APRM Functions 2.a, 2.b, 2.c, 2.d, or 
2.f, and these functions are not associate'd with specific 
trip systems as are the APRM 2-0ut-Of-4 voter and ether non
APRM channels, Condition B does nnt apply. 

(continued> 
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Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in an automatic Function, or two or more manual 
Functions, not maintaining RPS trip capability. A Function 
is considered to be maintaining RPS trip capability when 
sufficient channels are OPERABLE or in trip (or the 
associated trip system is in trip), such that both trip 
systems will generate a trip signal from the given Function 
on a valid signal. For the typical Function with one-out
of-two taken twice logic and the IRM and APRM Functions, 
this would require both trip systems to have one channel 
OPERABLE or in trip (or the associated trip system in trip). 
For Function 5 (Main Steam Isolation Valve-Closure), this 
would require both trip systems to have each channel 
associated with the MSIVs in three main steam lines (not 
necessarily the same main steam lines for both trip 
systems)OPERABLE or in trip (or the associated trip system 
in trip). For Function 8 (Turbine Stop Valve-Closure), 
this would require both trip systems to have three channels, 
each OPERABLE or in trip (or the associated trip system in 
trip). For Functions 12 (Reactor Mode Switch-Shutdown 
Position) and 13 (Manual Scram), this would require both 
trip systems to have one channel, each OPERAB~E or in trip 
(or the associated trip system in trip). 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 nour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels. 

D. l 

Required Action 0.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. £ach 
time an irtoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition. 

{continued) 
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RPS lnstrumentatic~ 
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If the channe)(s) is oot re~tored to OPERABLE status or 
~aced in trip (or the asso~tated trip system placed in 
trip) within the allowed Completio~ Time, the plant must be 
placed in a MODE or other specifie0 condition in which the 
LCO does not apply. The all'owed Completion Times are 
reasonable, based on operat1ng experience, to reach th€ 
specified conditiofl from full p'Ower conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Acticrn E.l is consistent 
with the Completion Time provided in LCO 3.2,2, "MINIMUM 
CRITICAL POWER RATIO CMCPR)." 

H....l 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, t~e plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertab1e control rods in core 
cells containing one or more fue1 assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted. 

Ll 
0 

If OPRM Upscale trip capability is not maintained, Condition 
I iXists and Backup Stability Protection (BSP) is reQu1red. 
The Manual BSP Regions are described in Reference 22. The 
Manual BSP Regions are procedurally established consistent 
with the guidelines identified in Reference 22 and require 
specified manual operator actions if certain pt"€defined 
operationa1 conditions occur. 

The Completion Time of immediately is based on the importance 
of limiting the period of time during which no automatic or 
alternate detect and suppress trip capability is in place. 

I.2 and I.3 

Actions I.2 and I.3 are both required to be taken in 
conjunction with Act~ on I. 1 if OPRM lJpsca le trip capabi 1 i ty 
is ~ot rnaint~ined. As described in Section 7.4 ~f R€ference 
22, the Automated BSP Scram Region is designed to avoid 
reactor instab4lity by automatically preventing entry into 
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1. 2 a o d I , 3 ( cont i nu ii:d ) 

RPS Instr~mentation 
B 3.3.1.l 

the region of the· power and flow-operating map that is 
susceptible to reactor instability. The reactor trip would be 
initiated by the modified APRM Simulated Thermal Power-High 
scram setpoints for flaw reductlon events that would have 
terminated in the Manual BSP Region I. The Automated £SP Scram 
Regrnn ensures an e.arly scram and SLMCPR pr-otect1on. 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, based on operational experienc~, and 
based on the importance of restoring an automatic reactor 
trip for thermal-hydraulic instability events. 

BSP is 1ntended as a temporary means to protect against thermal
hydraulic instability events. The action should be initiated 
immediately to document the situation and prepare the report. 
The reporting requirements of Specification 5.6.8 document the 
corrective actions a~d schedule to restore the required channels 
to an OPERABLE status. The Completion Time of 90 days shown in 
Specification 5.6.8 is adequate to allow time to evaluate the 
cause of the inoperability and to determine the appropriate 
corrective actions and schedule to restore the required channels 
to OPERABLE status. 

Ll 

If the Required Action I is not completed within the associated 
Completion Time, then Action J is required. The Bases for the 
Manual BSP Regions and associated Completion Time is addressed 
in the Bases for 1.1. The Manual BSP Regions are required in 
conjunction with the BSP Boundary. " 

The BSP Boundary, as d.escribed in Section 7.3 of Reference 22, 
deflnes an operating, d'0main where potential instability events 
can be effectively addressed by the specified BSP manual 
operator actions. The BSP Boundary is constructed such that a 
flow reduction event initiated from this boundary and terminated 
at the core natural circulation line (NCL) wou~d not exceed the 
Manual BSP Region I stability criterion. Potential 
rnstabiliti,es wo1,1ld develop slowly as a result of the feed.water 
temperature transient GR~f. 22). 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, b~sed on operational ~xperienc~, to reach 
the specif, c conditi dn from full pewer conG!itior:is rn an orderly 
manner and without ch&ll!nging pla~t systems. 
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ACTIONS Ll 
(continued) 

fl BA PS U,N JT 3 

BSP is a tempor·ary means for protection against thermalhydraulic instability events. An extended period of inoperability w~Uwut automatic trip capability is not justified. €onsequently, the required channels are required to be restored to OPERABLE status within 120 days. 

Based on engineering judgment, the likelihood of an instability ev·ent that could not be adequately handled by the use of the B~P RegioAs (See Action J.l) and the BSP Boundary (See Action J.2) during a 120-day period is negligibly small. The 120-day period is intended to allow for resolution of a variety of equipment problems (e.g., design changes, extensive analysis, or other unforeseen circumstances). This action is not intended to be used for operational convenience. Correction of most equipment failures or inoperabilities is,expected to normally be accomplished within the completion times allowed for Actions for Conditions A and I. 

A Note is provided to indicate that LCD 3.0.4 is not applicable. The intent of the note is to allow plant startup while operating within the 120-day Completion Time for Required Action J.3. The primary purpose of this exclusion is to allow an orderly completion of design and verification activities, in the event of a required design change, without undue impact on plant operation. 

Ll 

If the required channels are not restored to OPERABLE status and the Required Actions of J are not met within the associated Completion Times, then the plant must be placed in an operating. torrdition in which the LCO does not apply. ro a chi eve this sta1tus, the pl ant must be brought to less than 17.6% RTP ~ithin 4 hours. The allowed Completion Time is reasonable, based on operating experience, to reach the specified operating power level from full power conditions tn an orderly maBner and without challenging plant systems. 

(continued) 

& 3.3,27b Revision No. Ml 



(~~, BASES (continued) 
..... _~.,, 

SURVEILLANCE 
REQUIREMENTS 

,PBAPS UN IT 3 

RPS Instrumentation 
B, 3.3.l.l 

As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are located 1n the SRs column of 
Tab1~ 3.3.1.1-1. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed fQr up to 
6 hours, provided the associated Function maintains RPS trip 
capfr~llity. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This ~ote is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance. 
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary. 

SR 3.3.1.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
w i l l detect gross ch a,n n el fa i l u re ; thus , i t i s key to 
verifying the instrumentation continu~s to operate properly 
between each CHANNEL CALIBRATION. 

Agreemerrt criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel i.s 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 1he CHANNEL CHECK 
suppl'ements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by th~ LCO. 

SR 3.3.1.1.2 

To erts•ure that the APRMs are accurately indicating the true 
core av,erage power, the APRMs are adjusted to the reactor 
power calculated from a heat balance if the heat balance 
cal Cl:Jl ated reactor power exceeds the APRM channel output b.Y 
more than 2% RTP. 
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SR 3.3,1.1,2 (continued} 

RPS Instrumentation 
8 3.3.1.1 

This Surveillance does not preclud~ making APRM channel 
adjustments, 1f desired, when the heat balance calculated 
reactor power is less than the APRM channel output. To 
prGvide close agreement between the APRM indicated power and 
to preserve operating margin, the APRM channels are normally 
adjusted to within+/- 2% of the heat balance calculated 
reactor power. However, this agreement is not r.equi red for 
OPERABILITY when APRM output indicates a higher reactor power 
than the heat balance calculated reactor power. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3,3.1.1.~ (coAtinued) 

RPS Instrumentati~n 
B 3.3.1.l 

A restriction to sattsfying this SR when< 22.6% RTP is provided that requires the SR to be met only at~ 22.6% RTP because it is difficult to accurately maintain APRM indication of core THERMAL POWER cons1stent with a heat balance when< 22.6% RTP. At low power levels, a high d.egree of accuracy is unnecessary because of the large, inh€rent margin to thermal limits CMCPR, LHGR and APLHGR). At~ 22.6% RTP, the Surveillan€e is required to have been satisfactorily performed in accordan€e with SR 3.0.2. A Note is provided which allows an incre·ase in THERMAL POWER above 22.6% if the Frequency is not met per SR 3 .. 0.2. In this event, the SR must be performed within 12 hours after reaching or exceeding 22.6% RTP. Twelve hours is based on operating experience and in consideration of providing a reasonable time in which to complete the SR. 

SR 3.3.1.1.3 

(Not Used.) 

SR 3.3.1.1.4 

A CHANNEL FUNCTIONAL TEST is performed on each required channel to ensure that the entire channel will perform the intended function. The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.3.1.1.5 and SR 3,3,1.1.6 
A CHANNH FUNCTIONAL TEST is performed on each re(JIUi re.ct channel to ensure that the entire cha~nel will perform the intended function. Any setpoint adjustment shall be made consistent w1th the assumptions of the current plant specif1c setpoint methodology. 

As noted, SR 3.3.1.1.5 is not required to be performed when enter1ng MO~E 2 from MODE 1, since testing of the MQOE 2 reqwired WRNM ftJTictions cannot be performed in MOOE 1 without utilizing jumpers, lifted leads, or movable links. This allows entry into kODE 2 if the Frequency is not met per SR 3.0.2. In this event, the SR must be perfQrmed within 12 hours after entering MODE 2 from MODE 1. Tweive hours is based Gn operating ex.per1ence and in C'Clnsideratfon of providing a reasoAablr? time in which to camplete the SR. 
The Surveillance frequency is controlled u~der the Surveillance frequency Control Program. 

tcov1tinued) 
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SB 3.3.1.1.7 

(Not Used.) 

SR 3.3.1.1.8 

RPS Instrumentation 
B 3.3.1.1 

LPRM gain settings are determined from the local flux 
profiles measured by the Traversing Incore Probe (TIP) 
System. This establishes the relative local flux profile 
for appropriate representative i r:iput to the APRM System. 
The Surveillance Frequehcy is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.1.1.9 and SR 3.3.1.1.14 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adJustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. For Function 5, 7, and 8 
channels, verification that the trip settings are less than 
or equal to the specified Allowable Value during the CHANNEL 
FUNCTIONAL TEST is not required since the channels consist 
of mechanical switches and are not subject to drift. An 
exception to this are two of the Function 7 level switches 
which are not mechanical. These Scram Discharge Volume 
(SDV) RPS switches (fluid Components Int.) are heat 
sensit~ve el~ctronic level detectors which actwate by 
sensing a difference in temperature. The tem~erature 
detectors are permanently affixed within the scram discharge 
volume piping conservatively below the level (allowable 
value as measured in gallons) at which an ~~S actuation 
signal will occur. Since there is no drift involved with 
the physical location of these swJtch@s, verifyin~ the trip 
settings are less than or equal to the specified allowable 
value durin~ the C~ANNEL FUNCTIONAL TEST is not r€quired. 
Additionally, historical calibration aata has indicated that 
the FCI level switches have not eRceede~ their Allowable 
Value when tested. 

In addition, Fu~ction 5 and 7 instrum~nts are not accessible 
whjle the unit is operating at p~wer uue to high rad1ation 
and the installed indicat1on instrume~tation does not provide 
accurate irrd1cation of the trip settiflg. for the Function 9 
channels, verification that the tnp settings .ar.e iess than 
or equal to the specified Allowable Value during 

co tin 
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RPS Instrumentation 
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SR 3,).1,1.9 and SB 3,3.1.l.14 (continued) 

the CHANNEL FUNCTIONAL TEST is not required since the 
instruments are not accessible while the un1t 1s operating 
at power due to nig~ radiation and the installed indication 
instrumentation d0es not provided accurate indication of the 
trip setting. Wai~er of these verifications for the above 
functions is considered acceptable since the magnitude of 
drift assumed in the setpoint calculation is based on a 24 
month cal1brat10n interval. The Surveillance Frequency is 
contr0lled under the Surveillance Frequency Control Program. 

SR 3.3,1.1,10. SR 3.3.1.1.12. SR 3.3.1.1.15. 
and SR 3.3.1.1.16 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter withtn the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology. 

As noted for SR 3.3.1.1.10, radiation detectors are excluded 
from CHANNEL CALIBRATION due to ALARA reasons (when the pl ant 
is operating, the radiation detectors are generally in a high 
radiation area; the steam tunnel). This exclusion is 
acceptable beca~se the radiation detectors are passive 
devices, with min1mal drift. To complete the radiation 
CHANNEL CALIBRATIQ~, SR 3.3.1.1.16 requires that the 
radiation detectors be calibrated in accordance with the 
Surveillance Frequency Control Program. 

SR 3.3.1.1.12 for Funrtion 3.3.1.1-1.2.b is modified by two 
Notes as identified in Table 3.3.1.1-1. The first ~ate 
re~uires evaluation of chanoel performance for the condition 
where the as-foun.d, setting for the channel setp,Oint 1s 
o u ts i de it s a s " fo und t o l e r a rice b u t c o n s er v at i v e w i t h re s p e c t 
to the Allowable Value. Evaluation of channel performance 
will ,erify that t~e channel will continue to behave 1n 
accQrd3nce with safety analysis assumptions and the channel 
performance assumptions in the setpoint methodology. The 
?Urpose of the assessment ig to ensure confidence in the 
channel p€rformance prior to returning the channel to 
service. For chanrrers deternrined to be OPfRA8LE but 
d·e:graded, after returntng· the channel to servi c,e the 
~ r fo rm en c e o f t fl e s 11- ch a h n el s w i 1 l be I? v a: i w a t e d u n de r t i7 e 
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SR 3.3.l,1.l,O, SR 3.3.1.1.12, SR 3,3.1.1.15, 
and SR 3.3.1.1.16 (continued) 

plant Corrective Action Program. Entry into the Corrective 
Action Program will e~sure required review and documentation 
of the condition. The second Note requires that the as-left 
setting for the channel be within the Leave Alone Zone around 
the NTSP. Where a setpoint more conservative than the NTSP 
is used in the plant surveillance ~rocedures (ATSP), the 
Leave Alone Zone and as-found tolerances, as applicable, will 
be applied to the surveillance procedure setpoint. This will 
ensure that sufficient margin to tne Safety Limit and/or 
Analytical Limit is maintained. If the as-left channel 
setting cannot be returned to a setting within the Leave 
Al one Zone around the NTSP, then the channel shall be 
declared inoperable. The second Note also requires that NTSP 
and the methodologies for calculating the Leave Alone Zone 
and the as-found tolerances be in the Bases for the 
applicable Technical Specifications. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

As noted for SR 3.3.1.1.12, neutron detectors are excluded 
from CHANNEL CALIBRATION because they are passive devices, 
with 'minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in neutron detector 
sensitivity are compensated for by performing the 
calorimetric calibration (SR 3.3.1.1.2) and the LPRM 

L calibration against the TIPs (SR 3.c3.1.l.8). 

A second note is provided for SR 3.3.1.1.12 that allows the 
WRNM SR ta be performed within 12 hours of entering MODE 2 
from MODE 1. Testing of the MODE 2 WRN.M function~ cannot be 
performed in MODE 1 without utilizing jumpers, lifted leads 
or movable links. This Note allow~ entry into MODE 2 from 
MOUE 1. 1f t~e Frequency is not met per SR 3.0.2. Twelv~ 
hours is based on 0perating experience and in cGnsideration 
of provid1r1g a reasonable time in whjch to complete the SR. 

A third note is provided for SR 3.3.1.1.12 that includes in 
the SR the recircuration flow t<lrive flvw) transmitters, 
w~ich supply the flow signal to the APRMs. The APRM Simulated 
Thermal Power-High Function (Functi~~ 2.b) and the 0PRM 
Upscale Furrction {Function 2.f), both require a valid drYve 
fh:,M Signal. The APRM Simulated TM·erm.al Pov-ier-Hi-.gh 

(~ontinued) 
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SR 3.3,1.1,lQ. SR 3.3.1.1.12. SR 3.3.1.1,15, allii SR 3,3,l,l.16 (continued) 

Function uses arive flow to vary the t~ip setpo1nt. Tne OPRM Upscale Function uses drive flow to automatica11y encble o~ bypass the OFRM Upscale trip output to RPS. A CHANNEL CALIBRATJON cf the APRM drive flow signal requires both calibrating the drive flow transmitters and establishing a valid drive flow/ core flow relatio1ship. The drive flow /core f:ow relationship is established once per ref~el cycle, while operating at or near rated power and flow conditions. This methoo of correlating core flow and drive flow is co~sistent with GE reconm~ndations. Changes throughou~ the cycle ~n the drive flow/ core flow relatior.ship due to the changing thermal hydraulic cperating conditions of the core are accounted for in the margins included in the b3ses or analyses used to establish the setooints for the APRM Simulated Thermal Power-High Function and the OPR~ Upscale Function. 

The Surveillar-ce Frequency 1s controlled urder the s~rveillance Frequency Control Program. 

sq 3.3,1.Lll 

A CHA~NEL FUNCTIO~AL ~EST ~s performed on each required channel to ensure that the entire channel will perform the intended functicn. For the APRM F0nctiors, this test supvlemerts the automatic self-test functions that operate continuously in the APRM and vote~ chan1els. Tre scope of the APRM CHANNEL cuNCTIGiAL TEST is limitec to ~eri~1cation of system trip outpJt hardware. Software ccrntro1led f~fictjcns are teste~ only incidentally. A~tonatic ~n:ernal self-test fur.ctio1s check the E0 ~0Ms in wh~ch the softwarecont~olTed logic is defined. Any changes in the EPROMs ~il~ be dete:te<l by t1e se,f-test function resulting in a t~ip and/o~ a~ar~ conditior.. Tte APRM CHA~N~L FuNCTIONAL TfS: covers the A~R~ chan~eli (1nclJding recirculation r;ow ~roce5sing - 2pplic2ble to Fu~ctian 2.b a~c the auto-e0able ?Ortion of Function 2.f on:y), the 2-0ut-Of-4 vo:er channels, and tr.e inter~ace ccrrec:ions into the RPS trip systetr.s from tr.e voter chan~els. A~y setpoin: 2cjustment sh3ll ue consistert ditr the 2ss~motions of the current plant spec1f1c setpoi~t methodcr1◊gy. The s~rv~1llcr.ce FreqLlercy is con:rcilfrd uncer tn~ Surveilla~c~ ~requency Control ?rog.ram. (NOTE: Tile actuel vct.ih£ logic of the 2-0ut-Of-4 Vote~ Function is tes:ec as part cf SR 3.3.1.1.17). 
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SR 3.3.1.1.11 (continued) 

RPS Instrumentation 
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A Note is provided for Function 2.a that requires this SR to be performed within 12 hours of entering MODE 2 from MODE 1. Testing of the MODE 2 APRM Function cann0t ~e performed in MODE 1 without utilizing jumpers or lifted leads. This Note allows entry into MODE 2 from MODE 1 if the associate,d Frequency is not met per SR 3.0.2. 

A second Note is provided for Function 2.b that clarifies that the CHANNEL FUNCTIONAL TEST for Function 2.b includes test1ng of the recirculation flow processing electronics, excluding the flow transmitters. 

SR 3.3.1.1.13 

This SR ensur~s that scrams initiated from the Turbine Stop Valve-Closure and Turbine Control Valve Fast Closure, irip · Oil Pressure-Low Functions will not be inadvertently bypassed when THERMAL POWER is~ 26.3% RTP. This involves calibration of the bypass channels. Adequate margins for the instrument setpoint methodologies are incorporatea into the actual setpoint. Because main turbine bypass flow can affect this setpoint nonconservatively (THERMAL POWER is derived from turbine first stage pressure), the main turbine bypass valves must remain closed during the calibration at THERMAL POWER 
2 26.3% RTP to ensure that the calibration is valid. 

If any bypass channe] 's setp.oin,t is nonconservative (i.e., the Functions are bypassed at 2 26.3% RTP, either due to op,en main tijrbine bypass valve(s) or other reasons), then the affected Turbine Stop Valve-Closure anct· Turb.ir:ie Cont-rol Valve Fast Closure, Trip Oil Pressure-Low Fu net ions are considered inoperable. Alternatively, the bypass channe~ can be p1aced in the conservative condition (nonbypassL If placed in th€ nonbypass condition, this SR is met and tne (hannel is c-onsider-ed OPERABLE. 

The Surveillance Frequency is co~trolled under the Surveilla~ce Frequency Control Program. 
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RPS instrumentation 
B 3.3.1.1 

The LOGIC SYSTEM FUMCTIONAL TEST demonstrates the OPERABILITY 
of the required trip logrc for a spec1f1c channel. The 
functional testing of control ro~s CLCO 3.1.3), and SDV vent 
and drain valves CLCO 3.1.8), overlaps this Surveillance to 
provid1e1 complete tes.tir-ig o,f the assumed iafety function. 

The Surveillance Frequency is co~trolled under the 
Surveillance Frequ~ncy Control Program. 

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 
simulates APRM and OP.RM trip conditions at the 2-0ut-Of"4 
voter channel inputs to check al 1 comb1nat1ons of two 
tripped inputs to th·e· 2-0ut-Of-4 logic in the VDter cha.nnels 
and APRM related redundant RPS relays. 

SR 3.3.1.1.18 

This SR ensures that the individual channel response times 
a r e ma i n ta i n e d l e s s th a n o r e q u a 1 to t h e o r i g i n a 1 d e s i g n 
Va l U e . Th e R P S RES P O'N S E TI M E a CC e pt a n Ce C r it e r i On i S 
included 1n Reference 11. 

The Surveillance Frequency is controlled under the 
Surveillance Frequerrcy Control Program. 

SR 3.3.1.1.19 Deleted 

(continuied) 
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The WRNMs. are capable of providing the operator with 
information relative to the neutron flux level at very low 
flux levels in the core. As such, the WRNM indication is 
used by ttie operator to monitor the approach to criticality 
and determine, when criticality is achieved. 

The WRNM subsystem of the Neutron MonUoring System (NMS) 
consists of eight channels. Each of the WRNM channels can 
be bypassed, but only one at any given time per RPS trip 
system, by the operation of a bypass switch. Each channel 
includes one detector that is permanently positioned in the 
core. Eacrr detector assembly consists of a miniature 
fission chamber with associated cabling, signal conditioning 
equipment, and electronics associated with the variou~ WRNM 
functions. The signal conditioning equipment converts the 
current pulses from the fission chamber to analog DC . 
currents that correspond to the count rate. Each channel 
also includes indication, alarm, and control rod blocks. 
However, this LCO specifies OPERABILITY requirements only 
for the monitoring and indication functions of the WRNMs. 

During refueling, shutdown, and low power operations, the 
primary indication of neutron flux levels is, provided by the 
WRNMs or special movable detectors connected to the narmal 
WRNM circuits. The WRNMs provide monitoring of reactivity 
changes during fuel or control rod movement and give,the 
control reom operator early indication of unexpected 
subcritical multiplication that could be indicative of an 
approach to criticality. 

Prevention and mitigation of prompt reactivity excursions 
during refueling and low power ope~ation is provided by 
LCO 3.9.1, RRefueling Equipment Interlocks•; LCO 3.1.1, 
"SHUTDOWN MARGIN (SOM)"; LCO 3.3.1.1, aReactor Protection 
System (RPS) Instrumentationn; WRNM Period-Short and 

(continued} 
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·Average Power Range MQnitor (AP.RM) Startup High Flux Scram 
Functions; and LCO 3.3.2.1, "Control Rod Block 
Instrumentation.• 

The WRNMs have no safety function associated with monitoring 
neutron flux at ¥ery low levels and are not assumed to 
function during any UFSAR design basis accident or transient 
analysis which would occur at very low neutron flux levels. 
However, the WRNMs provide the only on-scale monitoring of 
neutron flux levels during startup and refueling. 
Therefore, they are being retained in Technical 
Specifications. 

During startup in MODE 2, three of the eight WRNM channels 
are required to be OPERABLE to monitor the reactor flux 
level and reactor period prior to and during control rod 
withdrawal, subcritical multiplication and reactor 
criticality. These three required channels must be located 
in different core quadrants in order to provide a 
representation of the overall core response during those 
periods when reactivity changes are occurring throughout the 
core. 

In MODES 3 and 4, with the reactor shut down, two WRNM 
channels in two different quadrants provide redundant 
monitoring of flux levels in the core. 

In MODE 5, during· a spiral offload or reload, a WRNM outside 
the fueled region will no longer be reql!ired to be OPERABLE, 
since it is not capable of monitoring neutron flux in the 
fueled region of the core. Thus, CORE ALTERATIONS are 
allowed in a quadrant with no OPERABLE WRNM in an adjacent 
quadrant provided the Table 3.3.1.2-1, footnote {b), 
requirement that the bundles being spiral reloaded or spiral 
·offloaded are all in a single fueled region containing at 
least one OPERABLE WRNM is met. Spiral reloading and 
offloading encornp'ass reloading or offloading a cell on the 
edge of a continuous fueled region (the cell can be reloaded 
or offloaded in any sequence). 

In nonspiral routine operations, two WRNMs .are required to 
be OPERABLE to provide redundant monitoring of reactivity 
changes in the re~ctor core. Because of the local nature of 
reactivity changes during refueling, adequate coverage is 
provided by requiring one WRNM to be OPERABLE for the 
connected fuel in the quadrant of the reactor core where 

(continued} 
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CORE ALTERATIONS are being performed. There are two WRNMs 
in each quadrant. Any CORE ALTERATIONS must be performed in 
a region of fuel that is connected to an OPERABLE WRNM to 
ensure that the reactivity changes are fflOnitored within the 
fueled region{s) of the quadrant. The other WRNM that is 
required to b~ OPERABLE must be in an adjacent quadrant 
containing fuel. These requirements ensure that the 
reactivity of the core will be continQously monitored during 
CORE ALTERATIONS. 

Special mov•able detectors, according to footnote (c) of 
Table 3.3.1.2-1, may be used in place of the nonnal WRNH 
nuclear detectors. These special detectors must be 
connected to the normal WRNM circuits int.he NMS, such that 
the applicable neutron flux indication can be generated. 
These speci a 1 detectors pro vi de more fl exi,bi l i ty in 
monitoring reactivity changes during fuel loading, since 
they can be positioned anywhere within the core during 
refueling. They must still meet the location requirements 
of SR 3.3.1.2.2 and all other required SRs for WRNMs. 

The Table 3.3.1.2-1, footnote (d), requirement provides for 
conservative spatial core coverage. 

For a WRNM channel to be considered OPERABLE, it must be 
providing neutron flux monitoring indication. 

The WRNMs are required to be OPERABLE in MODES 2, 3, 4, 
and 5 prior to the WRNMs reading 125E-5 % power to provide 
for neutron monitoring. In HOOE 1, the APRMs provide 
adequate monitoring of reactivity changes in the core; 
therefore, the WRNMs are not required. In MODE 2, with 
WRNMs reading greater than 125E-5 % power, the WRNM Period
Short function proiides adequate monitoring and the WRNMs 
1110nitoring indication is not required. 

A. I and B. I 

In MODE 2, the WRNM channels provide the means of monitoring 
core reactivity and criticality. With any number of the 
required WRNMs ino~erable, the ability to monitor neutron 
flux is degraded. Therefore, a limited time is allowed to 
restore the inoperable channels to OPERABLE status. 

<contjnued} 
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Provided at least one WRNM remains OPERABLE, Required 
Action A.I allows 4 hours to restore the required WRNHs to 
OPERABLE status. This time is reasonable because there is 
adequate capability remaining to monitor the core, there is 
limited risk of an event during this time, and there is 
sufficient time to take corrective actions to restore the 
required WRNHs to OPERABLE status. During this time, 
control rod withdrawal and power increase is not precluded 
by this, Requi.red Action. Having the ability to monitor the 
core with at least one WRNM, proceeding to WRNM indication 
greater than 125E-5 % power, and thereby exiting the 
Applicability of this LCO, is acceptable for ensuring 
adequate core monitoring and allowing continued operation. 

With three required WRNMs inoperable, Required Action 8.1 
allows no positive changes in reactivity {control rod 
withdrawal must be immediately suspended) due to inability 
to RJOnitor the changes. Required Action A.I still applies 
and allows 4 hours to restore monitoring capability prior to 
requiring control rod insertion. This allowance is based on 
the limited risk of an event during this time~ provided that 
no control rod withdrawals are allowed, and the desire to 
concentrate efforts on repair, rather than to immediately 
shut down, with no WRNMs OPERABLE. 

Ll 
D 

In MODE 2, if the required number of WRNMs is not restored 
to OPERABLE status within the allowed Completion Time. the 
reactor shall be placed in MODE 3. With all control rods 
fully inserted, the core is in its least reactive state with 
the most margin to criticality. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power condHions in an orderly mann-er 
and without challenging plant systems. 

D.l and D.2 

With one or more required WRNMs inoperable in MODE 3 or 4, 
the neutron flux monitoring capability is degraded or 
nonexistent. The requirement to fully insert all insertable 
control rods ensures that the reacto.r will be at its minimum 
reac~ivity level while no neutron monitoring capability is 

{contjnued) 
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available. Placing the reactor made switch in the shutdown 
position prevents subsequent control rod· w.ithdrawal by 
maintaining a control rod block. The allowed Completion 
Time of 1 hour is sufficie_nt to accomplish the Required 
Action, and takes into account the low probability of an 
event requiring the WRNM occurring during this interval. 

E. 1 and ~.2 

With one or 1ROre required WRNMs inoperable in MODE i, the 
abi l i ty to detect local reactivity chang.es in the core 
during refueling is degraded. CORE ALTERATIONS must be 
immediately suspended and action must be immediately 
initiated to fully insert all insertable control rods in 
core cells containing one or more fuel assemblies. 
Suspending CORE ALTERATIONS prevents the two most probable 
causes of reactivity changes, fuel loading and control rod 
withdrawal, from occurring. Inserting all insertable 
control rods ensures that the reactor will be at its minimwn 
reactivity given that fuel is present in the core. 
Suspension of CORE ALTERATIONS shall not preclude completion 
of the movement of a component to a safe, conservative 
position. 

Action (once required to be initiated) to i'nsert control 
rods must continue until all insertable rods in core cells 
containing one "Or more fuel assembl ;.e-s are inserted. 

As noted at the beginning of the SRs, the SRs for each WRNM 
Applicable MOOE or other specified conditions are found in 
the SRs column of Table 3.3.1.2-1. 

SR 3.3.1.2,1 and SR 3.3.1,2.3 

Perfonnance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on another channel. It 
is based on the assumption that instrument channels 
monitoring the same parameter should read approximately ttre 
same value. Significant deviations between the instrument 
channels could be an indication of excessive instrument 
drift in one of the channels or something even more serious. 

(continued} 
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SR 3.3,1,2.1 and SB 3,3.1.2.3 (continued) 

A CHANNEL CHECK will detect gross channel failure; thus, it 
is key to verifying the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Progr~m. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCD. 

SR 3.3.1,2,2 

To provide adequate coverage of potential reactivity changes 
in the core, one WRNM is required to be OPERABLE for the 
connected fuel in the quadrant where CORE ALTERATIONS are 
being performed, and the other OPERABLE WRNM must be in an 
adjacent quadrant containing fuel. Note 1 states that the SR 
is required to be met only during CORE ALTERATIONS. It is 
not required to be met at other times in MODE 5 since core 
reactivity changes are not occurring. This Surveillance 
consists of a review of plant logs to ensure that WRNMs 
required to be OPERABLE for given CORE ALTERATIONS are, in 
fact, OPERABLE. In the event that only one WRNM is required 
to be OPERABLE, per Table 3.3.1.2-1, footnote (b), only the 
a. portion of this SR is required. Note 2 clarifies that 
more than one of the three requirements can be met by the 
same OPERABLE WRNM. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 
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This Surveillance consists of a verification of the WRNM 
instrument readout to ensure that the WRNM reading is greater 
than a specified minimum count rate, which ensures that the 
detectors are indicating count rates indicative of neutron 
flux levels within the core. The signal -to-noise ratio shown 
in Figure 3.3.1.2-1 is the WRNM count rate at which there is 
a 95% probability that the WRNM signal indicates the presence 
of neutrons and only a 5% probability that the WRNM signal is 
the result of noise (Ref. 1). With few fuel assemblies 
loaded, the WRNMs will not have a high enough count rate to 
satisfy the SR. Therefore, allowances are made for loading 
sufficient "source" material, in the form of irradiated fuel 
assemblies, to establish the minimum count rate. 

To accomplish this, the SR is modified by Note 1 that states 
that the count rate is not required to be met on a WRNM that 
has less than or equal to four fuel assemblies adjacent to 
the WRNM and no other fuel assemblies are in the associated 
core quadrant. With four or less fuel assemblies loaded 
around each WRNM and no other fuel assemblies in the 
associated core quadrant, even with a control rod withdrawn, 
the configuration will not be critical. In addition, Note 2 
states that this requirement does not have to be met during 
spiral unloading. If the core is being unloaded in this 
manner, the various core configurations encountered will not 
be critical. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.1.2,5 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the 
associated channel will function properly. SR 3.3.1.2.5 is 
required in MODES 2, 3, 4 and 5 and ensures that the channels 
are OPERABLE while core reactivity changes could be in 
progress. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Verification of the signal to noise ratio also ensures that 
the detectors are correctly monitoring the neutron flux. 

The Note to the Surveillance allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability (THERMAL POWER decreased to WRNM reading of 
125E-5 % power or below). The SR must be performed within 
12 hours after WRNMs are reading 125E-5 % power or below. 
The allowance to enter the Applicability with the Frequency 
not met is reasonable, based on the limited time of 12 hours 
allowed after entering the Applicability. Although the 
Surveillance could be performed while at higher power, the 
plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hour 
Frequency is reasonable, based on the WRNMs being otherwise 
verified to be OPERABLE (i.e., satisfactorily performing the 
CHANNEL CHECK) and the time required to perform the 
Surveillances. 

SR 3,3,1.2.6 

Performance of a CHANNEL CALIBRATION verifies the performance 
of the WRNM detectors and associated circuitry. The Frequency 
considers the plant conditions required to perform the test, 
the ease of performing the test, and the likelihood of a 
change in the system or component status. Note 1 excludes 
the neutron detectors from the CHANNEL CALIBRATION because. 
they cannot readily be adjusted. The detectors are fission 
chambers that are designed to have a relatively constant 
sensitivity over the range and with an a~curacy specified for 
a fixed useful life. 
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SR 3.3.1.2.6 (continued) 

Note 2 to the Surveillance allows the Surveillance to be 
delayed until entry into the specified conditioh of the 
Applicability. The SR must be performed in MOOE 2 w~thin 
12 hours of entering MODE 2 with WRNMs reading 125£-5 % power 
or below. The allowance to enter the Applicability with the 
Frequency not met is reasonable, based on the limited time of 
12 hours allowed after entering the Applicability. Although 
the Surveillance could be performed while at higher power, 
the plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hour 
Frequency is reasonable, based on the WRNMs being otherwise 
verified to be OPERABLE (i.e., satisfactorily performing the 
CHANNEL CHECK) and the time required to perform the 
Surveillance. 

1. NRC Safety Evaluation Report for Amendment Numbers 147 
and 149 to Facility Operating License Numbers DPR-44 and 
DPR-56, Peach Bottom Atomic Power Station, Unit Nos. 2 
and 3, August 28, 1989. 
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Control rods provide the primary means for control of 
reactivity changes. Control rod block instrumentation 
includes channel sensors, logic circuitry, switches, and 
relays that are designed to ensure that specified fuel 
design limits are not exceeded for postulated transients and 
accidents. During high power operation, the rod block 
monitor (RBM) provides protection fo-r control rod withdrawal 
Brror events. During low power operations, control rod 
blocks from the rod worth minimizer (RWM) enforce specific 
control rod sequences designed to mitigate the consequences 
of the control rod drop accident (CRDA). During shutdown 
conditions, control rod blocks from the Reactor Mode 
Switch-Shutdown Position Function eAsure that all control 
rods remain inserted to prevent inadvertent criticalities. 

The purpose of the RBM is to limit control rod withdrawal if 
localized neutron flux exceeds a predetermined setpoint 
during control rod manipulations. It is assumed to function 
to block further control rod withdrawal to preclude a MCPR 
Safety Limit (SL) violation. The RBM supplies a trip signal 
to the Reactor Manual Control System (RMCS) to appropriately 
inhibit control rod withdrawal during power operation above 
the low power range setpoint. The RBM has two channels, 
either of which can initiate a control rod block when the 
ch~nnel output exceeds the control rod block setpoint. One 
RBM channel inputs into one 'RMCS rod block circuit and the 
other RBM channel inputs into the second RMCS rod block 
circuit. The RBM channel signal is generated by averaying a 
set of local power range monitor (LPRM) signals at various 
core heights surrounding the control rod being withdrawn. A 
signal from one of the four redundant average power range 
monitor (APRM) channels supplies a reference signal for one 
of the RBM channels and a signal from another of the APRM 
channels supplies the reference signal to the second RBM 
channel. This reference signal is used to determine which 
RBM range setpoint (low, intermediate, or high) is enabled. 
If the APRM is indicating less than the low power range 
setpoint, the RBM is automatically bypassed. The RBM is 
also automatically bypassed if a peripheral control rod is 
selected (Ref. 1). A rod block signal is also generated jf 
an RSM inoperable trip occurs, since this could indicate a 
problem with the RBM channel. 

{contjnued) 
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The inoperable trip will occur if, during the nulling 
(normalization) sequence, the RBM channel fails to null or 
too few LPRM inputs are available, if a critical self-test 
fault has been detected, or the RBM instrument mode switch 
is moved to any position other than "Operate". 

The purpose of the RWM is to control rod patterns during 
startup and shutdown, such that only specified control rod 
sequences and relative positions are allowed over the 
operating range from all control rods inserted to 10% RTP. 
The sequences effectively limit the potential amount and 
rate of reactivity increase during a CRDA. Prescribed 
control rod sequences are stored in the RWM, which will 
initiate control rod withdrawal and insert blocks when the 
actual sequence deviates beyond allowances from the stored 
sequence. The RWM determines the actual sequence based 
posit~on indication for each control rod. The RWM also uses 
feedwater flow and steam flow signals to determine when the 
reactor power is above the preset power level at which the 
RWM is automatically bypassed (Ref. 2). The RWM is a single 
channel system that provides input into both RMCS rod block 
circuits. 

With the reactor mode switch in the shutdown position, a 
control rod withdrawal block is applied to all control rods 
to ensure that the shutdown condition is maintained. This 
Function prevents inadvertent criticality as the result of a 
control rod withdrawal during MOOE 3 or 4, or during MOOE 5 
when the reactor mode switch is required to be in the 
shutdown position. The reactor mode switch has two 
channels, each inputting into a separate RMCS rod block 
circuit. A rod block in either RMCS circuit will provide a 
-control rod block to all control rods. 

1. Rod Block Monitor 

The RBM is designed to prevent violation of the MCPR 
SL and the cladding 1% plastic strain fuel design limit that 
may result from a single control rod withdrawal error (RWE) 
event. The analytical methods and assumptions used in 
evaluating the RWE event are summarized in Reference 1. A 

(continued) 
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1. Rod Block Monitor (continued) 

statistical analysis of RWE events was performed to 
determine the RBM response for both channels for each event. 
From these responses, the fuel thermal performance as a 
function of RBM Allowable Value was determined. The 
Allowable Values are chosen as a function of power level. 
The Allowable Values are specified in the CORE OPERATING 
LIMITS REPORT (COLR). Based on the specified Allowable 
Values, operating limits are established. 

The RBM Function satisfies Criterion 3 of the NRC Policy 
Statement. 

Two channels of the RBM are required to be OPERABLE, with 
their setpoints within the appropriate Allowable Values to 
ensure th~t no single instrument failure can preclude a rod 
block from this Function. The actual setpoints are 
calibrated consistent with applicable setpoint methodology. 

Trip setpoints are specified in the setpoint calculations. 
The trip setpoints are selected to ensure that the setpoints 
do not exceed the Allowable Values between successive 
CHANNEL CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor power), and when the 
measured qutput value of th~ process paramet~t exceeds the 
setpoint, the associated device {e.g., trip unit) changes 
state. The analytic or design limits are derived from the 
limiting values of the process parameters obtained from the 
safety analysis or other appropriate documents. The 
Allowable Values are derived from the analytic or design 
limits, corrected for calibration, process, and i nsttument 
errors. The trip setpoints are determined from analytical 
or design limits, corrected for calibration, process, and 
instrument errors, as well as, instrument drift. In 
selected cases, the Allowable Values and trip setpoints are 
determined by engineering judgement or historically accepted 
practice relative to the intended function of the channel. 
The trip setpoints determined in this manner provide 
adequate protection by assuring instrument and process 
uncertainties expected for the environments ~uring the 
operating time of the channels are accounted for. 

(continued) 
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1., Rod B·lock Monjtor (continued) 

TRe RBM is assumed to mitigate the consequences of an RWE event when operating~ 28.4% RTP. Below thts power level, the consequences of an RWE event will not e¼ceed the MCPR SL and, therefore, the RBM is not required to ae OPERABLE. Analyses (Ref. 1) have shown that with an i~ttial MCPR gre~ter than or equal to the limit speciffed in the COLR, no RWE event wi 11 result 1 n exceeding the MCP'R SL Therefore, under these conditions, the RBM is also not required to be OPERABLE. 

2. Rod Worth Minimizer 

The RWM enforces the analyzed rod positlon ~equence ta ensure that the initial conditions of the 'cRDA ana1ys1s are not violated. The analytical methods and assumptions used in, evaluating the CRDA are summa-rized in References 3, 4. 5, and 11. The analyzed rod position sequence requires that control rods be moved in groups, with all control rods assigned to a specific group required to be within specified banked positions. Requirements that the control rod sequence 1s in compliance with· the analyzed rod position sequence are specified ir.t LCO 3.1.6, "Rod Pa,ttern Control.ff 
When perform1ng a shutdown of the plant, an optional cor.ttrol rod sequence (Ref. 11) may be used if the coupling of eac~ withdrawn control rod has been confirmed. The rods· ma.y be inserted without the need to stop at 1ntermedtate positions. When using the Reference 11 control rod insertion sequence for shutdown, the RWM may be reprogramm~d t~ enforc~ the. requirements of the improved control rod i~sert1on process, or may be brypassed and ttre improved {:ontrol ro.d shutdown seqwence implemented under the controls in Condition D. 
The RWM Function satisfies Criterion 3 of the- NHC Po·liG:y Statement. 

S1Ace the RWM 1s a hardwired system designed to act as a ba,kup to operator control of the rod sequences, only one channel of the RWM is available and r~qu1red to be OPERABLE {Ref. 6),. Spec1al circoostances prnvided far irT the Required Action of LCO 3.1.3, "Control Rod OPERABlLITY," and LCO 3.1.6 may necessitate bypassing the RWM to allow CO'rltinued Qperation with inoperable control rnds 1 ar. to allow correction of a control rod pattern not in compliance with the analyzed rod position sequence. The RWM may be bypijssed as required by these conditions, bu.t then it must be considered inopet2b1e and the R€quired Aciions of this LCD f.ol lowed. 
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2. Rod Worth Minimizer (continued) 

Compliance with the analyzed rod position sequence, and 
therefore OPERABILITY of the RWM, is required in MODES 1 
and 2 when THERMAL POWER is< 10% RTP. When THERMAL POWER 
is> 10% RTP, there is no possible control rod configuration 
that results in a control rod worth that could exceed the 
280 cal/gm fuel damage limit during a CRDA (Refs. 4 and 6). 
In MODES 3 and 4, all control rods are required to be 
inserted into the core; therefore, a CRDA cannot occur. In 
MODE 5, since only a single control rod can be withdrawn 
from a core cell containing fuel assemblies, adequate SOM 
ensures that the consequences of a CRDA are acceptable, 
since the reactor will be subcritical. 

3. Reactor Mode Switch-Shutdown Position 

During MODES 3 and 4, and during MODE 5 when the reactor 
mode switch is required to be in the shutdown position, the 
core is assumed to be subcritical; therefore, no positive 
reactivity insertion events are analyzed. The Reactor Mode 
Switch-Shutdown Position control rod withdrawal block 
ensures that the reactor remains subcritical by blocking 
control rod withdrawal, thereby preserving the assumptions 
of the safety analysis. 

The Reactor Mode Switch-Shutdown Position Funct1on 
satisfies Criterion 3 of the NRC Policy Statement. 

Two channels are required to be OPERABLE to ensure that no 
single channel failure will preclude a rod block when 
required. There is no Allowable Value for this Function 
since the channels are mechanically actuated based solely on 
reactor mode switch position. 

During shutdown conditions (MODE 3, 4, or 5), no positive 
reactivity insertion events are analyzed because assumptions 
are that control rod withdrawal blocks are provided to_ 
prevent criticality. Therefore, when the reactor mode 
switch is in the shutdown position, the control rod 
withdrawal block is required to be OPERABLE. During MODE 5 
with the reactor mode switch in the refueling position, the 
refu~l pos9tion one-rod-out interl8ck (LCD 3.9.2, NRefu€l 
Position One-Rod-Out Int~rlock") provides the required 
control rod withdrawal blocks. 

{cGnti11ued) 
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With one RBH channel inoperable, the remaining OPERABLE 
channel is adequate to perform the control rod block 
function; however, overall reliability is reduced because a 
single failure in the remaining OPERABLE channel can result 
in no control rod block capability for the RBM. For this 
reason, Required Action A.I requires restoration of the 
inoperable channel to OPERABLE status~ The Completion Time 
of 24 hours is based on the low probability of an event 
occurring coincident with a failure in the remaining 
OPERABLE channel • 

.B..J. 

If Required Action A.I is not met and the associated 
Completion Time has expired, the inoperable channel must be 
placed in trip within I hour. If both RBH channels are 
inoperable, the RBM is not capable of performing its 
intended function; thus, one channel must also be placed in 
trip. This initiates a control rod withdrawal block, 
thereby ensuring that the RBM function is met. 

The 1 hour Completion Time is intended to allow the operator 
time to evaluate and repair any discovered inoperabilities 
and is acceptable because it minimizes risk while allowing 
time for restoration or tripping of inoperable channels. 

< 

C.l, C,2.1,1, c.2.1.2. and C.2.2 
With the RWM inoperable during a reactor startup, the 
operator is still capable of enforcing the prescribed 
control rod sequence. Howev.er, the overall reliability is 
reduced because a single operator error can result in 
violating the control rod sequence. Therefore, control rod 
movement must be immediately suspended except by scram. 
Alternatively, startup may continue if at least 12 contro·l 
rods have already been withdrawn, or a reactor startup with 
an inoperable RWM was not performed in the last 12 months. 
These requirements minimize the number of reactor startups 
initiated with the RWM inoperable. Required Actions C.2.1.1 
and C.2.1.2 require verification of these conditions by 
review of plant lugs and control room indications. Once 
Required Action C.2.1.1 or C.2.1.2 is satisfactorily 

{continued} 
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C,l, C1 2.l.1, C.2.1.2. and C,2.2 {continued) 

completed, control rod withdrawal may proceed in accordance 
with the restrictions imposed by Required Action C.2.2. 
Required Action C.2.2 allows for the RWM Function to be 
performed manually and requires a double check of compliance 
with the prescribed rod sequence by a second licensed 
operator (Re~ctor Operator or Senior Reactor Operator) or 
other qualified member of the technical staff. The RWM may 
be bypassed under these conditions to allow continued 
operations. In addition, Required Actions of LCO 3.1.3 and 
LCO 3.1.6 may require bypassing the RWM, during which time 
the RWM must be considered inoperable with Condition C 
entered and its Required Actions taken . 

.12...l 

With the RWM inoperable during a reactor shutdown, the 
operator is still capable of enforcing the prescribed 
control rod s_equence. Required Act ion D. l a 11 ows for the 
RWH Function to be performed manually and requires a double 
check of compliance with the prescribed rod sequence by a 
second licensed operator (Reactor Operator or Senior Reactor 
Operator) or other qualified member of the technical staff. 
The RWM may be bypassed under these conditions to allow the 
reactor shutdown to continue. 

E-. 1 and E.2 

With one Reactor Mode Switch-Shutdown Position control rod 
withdrawal block channel inoperable, the remaining OPERABLE 
channel is adequate to perform the control rod withdrawal 
bluck function. However, since the Required Actions are 
consistent with the normal action of .an OPERABLE Reactor 
Mode Switch-Shutdown Position Function (i.e., maintaining 
all control rods inserted}, there is no distinction between 
having one or two channels inoperable. 

In both cases (one or both channels inop~rable), suspending 
all control rod withdrawal and initiating action to fully 
insert all insertable control rods in core cells containing 
one or more fuel assemblies will ensure that the core is 
subcritical with adequate SOM ensured by LCO 3.1.1. Control 
rods in core cells containing no fuel assemblies do not 

(continued) 
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E.1 gOd E.2 ,cantinued) 

affect the reactivity of the core and are therefore not 
required to be inserted. Action must continue until all 
insertable control rods in core cells containing one or mare 
fuel assemblies are fully inserted. 

As noted at the begtnning of the SRs, the SRs for each 
Control Rod Block instrumentation Function are found in the 
SRs column of Table 3,3.2.1-1. 

The Surveillances are modified by a Note to indicate that 
when an RBM channel is placed in an inoperable status solely 
for performance of required Surveillances, entry into 
associated Conditions and Required Actions may be delayed 
for up to 6 hours provided the associated Function maintains 
control rod block capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Refs. 8, 9, 
& 10) assumptions of the average time required to perform 
channel surveillances. That analysis demonstrated that the 
6 hour testing allowance does not significantly reduce the 
probability that a control rod block will be initiated when 
necessary. 

SR 3,3.2.1.1 

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel 
to ensure that the entire channel will perform the intended 
function. Any. setpoint adjustment shall be consistent with 
the assumptions of the current plant specific setpoint 
methodology. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

C 
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SR 3.3.~.l.2 and SR 3.3.2,1.3 

A CHANNEL FUNCTIONAL TEST is performed for the RWM tQ ensure 
that the entire system will perform the intended function. 
The CHANNEL FUNCTIONAL TEST for the RWM is performed by 
withdrawing a control rod not in compliance with the 
prescribed sequence and verifying a control rod block 
o€curs. It is permissible to simulate the withdrawn control 
rod condition into the RWM in order to verify a control rod 
block occurs. SR 3.3.2.1.2 is performed during a startup 
and SR 3.3.2.1.3 is performed during a shutdown (or power 
reduction to~ 10% RTP). As noted in the SRs, SR 3.3.2.1.2 
is not required to be performed until 1 hour after any 
control rod i5 withdrawn at~ 10% RTP in MODE 2. As noted, 
SR 3.3.2.1.3 is not required to be performed until 1 hour 
after THERMAL POWER is s 10% RTP in MODE 1. This allows 
entry at s 10% RTP in MODE 2 for SR 3.3.2.1.2 and entry into 
MODE 1 when THERMAL POWER is s 10% RTP for SR 3.3.2.1.3 to 
perform the required Surveillance if the Frequency is not 
met per SR 3.0.2. The 1 hour allowance is based on 
operating experience and in consideration of providing a 
reasonable time in which to complete the SRs. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3.2.1.4 

The RBM setpoints are automatically varied as a function of 
power. Three Allowable Values ar~ specified in the COLR 1 

each within a specific power range. The power at which the 
control rod block Allowable Values a~tomat,cally change are 
based on the APRM signal's input to each RBM channel. Below 
the minimum power setpoint, the RBM ts automatically 
bypassed. These power Allowable Values must be verified 
using a simulated or actual signal periodically to be less 
than or equal to the specified values. If any power range 
setpoint is nonconservative, then the affected RBM channel 
1s con~idered inoperable. Alternatively, the power range 
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SR 3.3.2.1.4 (continued) 

channel c:an be placed in the conservative condition (i.e., 
enabling the proper RBM setpoint). If placed in this 
condition, the SR is met and the RBM channel is not 
considered inoperable. As noted, neutron detectors are 
e~cluded from the Surveillance because they are passive 
devices, with minimal drift, and because of the difficulty 
of simulating .a meaningful signal. 

Neutron detectors are adequately tested in SR 3.3.1.1.2 and 
SR 3.3.1.1.8. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.3.2.1.5 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel responds 
to the measured parameter within the necessary range and 
accuracy. CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drifts between successive calibrations 
consistent with the plant specific setpoint methodology. 

As noted, neutron detectors are excluded from the CHANNEL 
CALIBRATION because they are passi~e devices, with minimal 
drift, and because of the difficulty of simulating a 
meaningful signal. Neutron detectars are adequately tested 
in SR 3.3.1.1.2 and SR 3.3.1.1.8. The Surveillance 
Frequency is controlled under th~ Surveillance Frequency 
Control Program. 
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The RWM is automatically bypassed when power is above a 
specified value. This automatic action can itse1f be 
bypassed to allow for contro1 rod sequence enforcement up to 
100% RTP. The power level is determined from feedwater flow 
and steam flow signals. Tne automatic bypass setpoint must 
be verified periodically to be> 10% RTP. If the RWM low 
power setpoint is nonconservative, then the RWM is considered 
inoperable. Alternately, the low power setpoint channel can 
be placed in the conservative condition (nonbypass). If 
placed in the nonbypassed condition, the SR is met and the 
RWM is not considered inoperable. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3,3.2.1.7 

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode 
Switch-Shutdown Position Function to ensure that the entire, 
channel will perform the intended function. The CHANNEL 
FUNCTIONAL TEST for the Reactor Mode $witch-Shutdown 
Position Function is performed by attempting to withdraw any 
control rod with the reactor mode switch in the shutdown 
position and verifyjng a cDntrol rod block occurs. 

As noted in the SR, the Surveillance is not required to be 
performed until 1 hour after the reactor mode switch is in 
the shutdow~ position, since testing of this interlock with 
the reactor mode switch 1n any other position cannot be 
performed without using jumpers, lifted leads, or movable 
links. This allows entry into MODES 3 and 4 if the Fr~quency 
is not met per SR 3.0.2. The 1 hour allowance is based on 
operating experience and in consideration of providing a 
reasonable time in which to complete the SR. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,2.1.8 

The RWM will only enforce the proper control rod sequence if 
the rod sequence is properly input into the RWM computer. 
This SR €nsures that the proper sequence is loaded into the 
RWM so that it can perform its intended function. The 
Surveillance is performed once prior to declaring RWM 
OPERABLE following loading of sequence into RWM, since this 
is when rod sequenc~ input errors are possible. 

1. NEDC-32162-P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analy~is for Peach Bottom 
Atomic Power Station, Units 2 and 3," Revision 1, 
February 1993. 

2. · UFSAR, Sections 7.10.3.4.8 and 7.16.3. 

3. NEDE-24011-P-A. "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

4. RModi fi cations to the Requirements for Control Rod 
Drop Accident Mitigating Systems," BWR Owners' Group, 
July, 1986. 

5. NED0-21231, "Banked Position Withdrawal Sequence," 
January 1977. 

6. NRC SER, "Acceptance of Referencing of Licensing 
Topfcal Report NEDE-24011-P-A," "General Electric 
Standard Application for Reactor Fuel, Revision 8, 
Amendment 17." December 27, 1987. 
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NEDC-30851-P-A, "Technl.cal Specification Improvement 
Ana,lysis for BWR Control Rod Block Instrumentation," 
October 1988. 

8. GENE-770-06-1, "Addendum to Bases for Changes to 
Surveillance Test Intervals and Allowed Out-of-Service 
Times for Selected Instrumentation Technical 
Specifications," February 1991. 

9. NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plu,s Option I!I Stability Trip Function", 
March 1995. 

10. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 
(NUMAC PRNM) Retrofit Plus Option III Stability Trip 
Function, Supplement 1", November 1997. 

11. NEDO-33091-A, "Improved BPWS Control Rod Insertion 
Process," Revision 2, July 2004 
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B 3.3.2.2 Fe2dwater and Main Turbin€ Hig~ Water Level T~ip Instrumentation 

BAS'ES 

BACKGROUND 

PBAPS UN IT 3 

The feedwat~r and main turbine high water level trip 
instrumentation is designed to detect a potential failure of 
the Feedwater Level Control System that causes excessive 
feedwater fl ow. 

With excessive feedwater flow, the water level tn the 
reactor vessel rises toward the high water level set point, 
causing the trip of the three feedwater pump turbines and 
the main turbine. 

Digital Feedwater Control System ( DFCS) high water level 
signals are provided by six level sensors, three narrow 
range and three wide range. The three narrow range level 
transmitters are used to satisfy the TS requirement. The 
three level sensors sense the difference between the 
pressure due to a constant column of water (reference leg) 
and the pressure due to the actual water level in the 
reactor vessel (variable leg). The three level signals are 
input into two independent and redundant digital control 
systems within the DFCS. Each control system includes 
redundant controllers capable of performing the high level 
trip function. All three level signals are used by the 
digital control systems to produce a validated level signal 
for use for the high level trip function. 

Each independent digital control system has two redund~nt 
digital outputs (channels) to provide re~undant signals to an 
associated trip system. Each inde~endent digital control 
system processes input signals and compares them to 
preestablished setpoints. When the setpoint is exceeded, the 
two digital outputs actuate two contacts arranged in parallel 
so that either digital output can trip the associated trip 
syitem. The tripping of both digital trip systems will 
initiate a trip of the feedwater pump turbines and the main 
turbine. 

A t1ip of the feedwater pump turbines limits further 
inerease in reactor vessel water level by limiting further 
addition of fe~dwater to the reactor v~ssel. A trip of the 
main turbine and closure of the £top valves pratects the 
turbine from damage due to water entering the turbine. 

(continued) 
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The feedwater and main turbine h1gh water level trip 
instrumentjtjon is assumed to be cop~ble of providing a 
turbine trip in the design basis transient analysis for a 
feedwater controller failure, maximum demand event (Ref. 1). The high water level trip indirectly initiates a reactor 
scram from the main turbine trip (above 26.~% RTP) and t~ips the feedw~ter pumps, therebJ termtnating the event. The reactor scram mitigates the reduction in MCPR. 

Feedwater and main turbine bigh W&ter leve1 trip 
instrumentatton satisfi€'s Cl'literion 3 of th'e· NRC Pol'icy 
Statement. 

The LCO requires two DFCS channels per trip system of high water level tri.p instrumentation to be OPERABLE to ensure the feedwater pump turbines and main turbine will trip on a valid reactor vessel high water level signa.1. Two Of.CS 
channels (one per trip system) are needed to provide trip signals in order for the feedwater and main turbine trips to occur. 

Two level signals are also required to e~sure a single 
sensor failure will not prevent the trips of the ffedwater pump turbines and main turbine when reactor vessel water level is at tbe high water level reference point. 

- -Each channel must have its setpoint set within the specified Allowable Value of SR 3.3.2.2.3. The Allowable Value is set to ensure that the thermal limits are not exceeded durin~. the event. The actual setpoint is calibrated ta be 
consistent with the applicable setpoint methodology 
assumptions. Trip setpoints are specified in the setpoint calculations. The trip setpoints are selected to ensYre 
that the setpoints do not exceed the Allow~ble Value betwee~ successive CHANNEL CALIBRATIONS. Operation with a trip 
setting less conservative than the trip setpoint, b~t within its Allowable Value, is acceptable. 

Trip setpoints are those predetermined values of output at which an action should take place. The setpoints a~e 
compared to the actua1 process parameter (e.g., rea~t~r 
vessel water level), and when the measured output val~e of the process parameter exceeds the setpoint, the assoclated device (e.g., trip unit) changes state. The analyt~c or design limits are derived from the limiting ~alues of the 
process parameters obtained from the safety analysis ~r 
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other appropriate documents. The Allowable Values are 
derived from the analytic or desi9,Il limits, corrected for calibration, process, a.nd instr.urne-nt errors. A channel is in0perabJe Hits actual trip setttng is not within its 
required Allowable Value. The trip setpoi~ts are determined from ana1ytical or design limits, corrected for calibration, process and 1nstrument errors, as wel1 as, instrument drift. The trip setpoints determined in this manner provide 
adequate protection by assuring instrument and process 
uncertainties expected for the e~vironrnent during the 
operating time for the associated c~annels are accounted 
for. 

The feedwater and main turbine high water level trip 
instrumentation 1s reqwired to be OPERABLE at~ 22.6% RTP. to ensure that the fuel cladding integrity Safety Lim1t and the cladding lt plast1c strain limit are not vtolated during the feedwater controller failure, maximum demand event. As discussed in the Bases for LCQ 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," and lCO 3.2.2, ~MINIMUM CRITICAL POWER RATIO (MCPR)," sufficient margin to these limits exists below 
22.6% RTP: therefore, these requtremeAts are only necessary whe~ operating at or above this p0wer level. 

A Note has been provided to modify the ACTIONS related to feedwater and main turbine high water level trip 
instrumentation channels. Sectton 1.3, Completion Times, 
specifies that once a Condition has been entered, subsequent • divisions, subsystems, component~, or variables expressed in th~ Con~~tion, discovered to be inoperable or not within 
1 imi ts, w111 not result 1 A s,ep..arate er:itry 1 nto the 
Condition. Section 1.3 also specifies that Required Actions of the Condition continue to app1y f~r each additional 
failure, with CGmpletion Times based on initial entry ~nto 
the Condition. However, the Required Action~ for inoperable feedwater and main turbine hig-h water level trip 
in5trl.f1Tlentat1o~ channels provide appropriate compensatory measures for separate inoperable channels. As such, a Note has been provided that ~llo~s separate Condition entry for each inoperabie f~edwater and main turbine high water level trip 1nstrumentat1o~ channel. 
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Ll 

With one or more faedwate-r and main turbine. high water level 
trip channels inoperable, b~t with feedwater and main 
turhin,e high water level trip capability maintain,ed (ref-er 
to Required Action B.1 Bases), the remaining OPERABLE 
channels can provide the required trip signal. However, 
overall instrum,entation reliability is reduced because a 
single active instrument failure in one of the rema1ning 
channels may result in the fnstrumentation not being abl~ to 
perform its intended function. Therefore, continued 
operation is only allowed for a limited time with one or 
more channels inoperable. If the inoperable channels -cannot 
be restored to OPERABLE status within the Completfon Time, 
the channels must be placed in the tripped condition per 
Required Action A.l. Placing the inoperable channel in trip 
would conservatively compensate for the inoperability, 
restore capability to accommodate a single active instrument 
failure, and allow operation to continue with no further 
restrictions. Alternately. if it is not desired to place 
the channel in trip (e.g., as in the case ijhere placing the , 
inoperable channel in trip would result in the feedwater and 
main turbine trip), Condition C must be entered and its 
Required Action taken. 

The Completion Time of 72 h:ours is based on the low 
probability of the event occurring coincident with a single 
failure in a remaining OPERABLE channel. Alternatively·, a 
Completion Time can be determined in accordance with the Risk 
Informed Completion Time (RICT) Program. A Note has been 
provided to indicate that a RICT is only applicable when a 
loss of function has n9t occurred. 

Ll 

Re·qu:fred Action B.1 is 1n\errded to ensure that appropriate 
actions are ta~en if multiple, inoperable, untr1pped 
channels result in the High Water Level Function of DFCS not 
maintaining feedwater and ma1n turbine trip capability. In 
this cond1t1on, the feedwater and main turbine h1gh water 
level trip irtstrum~ntatian cannot perform 1ts desi~ra 
function. Therefore, conttnued operation is only permitted 
for a 2 hour period, dur1og which f€edwater and main turbine 
high water level trip capability must be restored. Th~ trip 
capability is considere,d matnta1ned when suff1cie:nt channels 
are OPERABLE or in trip sucn that the feedwater and ma1n 
turbine high water leve1 trip logic will generate a trip 

1 continued) 
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1L.l (cont1n~ed) 

signal on a valid sigrrol. This requires one channel per trip system to be OPERAl3LE or in t-ri p. if the requi rid· channels ca-t1fl0t be restored to OPERABLE status or pl aced in trip, Condition C must be entered and its Requ1red Aetion taken, 

The 2 hour Completion Time is sufficient for the operator to take corrective action, and takes into account the likelihQod crf an event requiring actuation of feedwater and main turDine high water level trip instrumentation occurrirrg during this period. It is also consistent with the 2 ~our Completio,n Time provided ir:i LCO 3.2.2 for Required, Action A.l, since this ins.trumentatfon's purpose is to preclude a MCPR violation. 

c.1 and cz 
With any Required Action and associated Completion Time not met, the plant must be ~rought to a MODE or bther specified conditiQn in which the LCO does not apply. To ~chieve this status, THERMAL POWER must b,e reduced to < 22.6% RTP within 4 hours. Alternatively, the affected feedwater pump(s) and affected main turbine valve(s} may be remrived from service since this performs the intended function of the instrumefitation. As discussed in the ARpl1cability section of the Bases, operation below 22.6% RTP results in sufficient margin to the required limits, and the feedwater and main turbine high water level trip instrumentation is not required to protect fuel integrity during the feedwater controller failure, maximum dimand event. The allowed Completio~ Time of 4 hours is based on operating experience to, reduce THERMAL POWER to< 22.6% RTP from full power conditions in an orderly manner ~nd w;thout challenging plant systems. 

Required Action C.l is modified by a Note which states that th€ Required Action is ooly applicable if the inoperabl~ channel is the result of an inoperable feedwater ptimp turbine or main turbine stop valve. The Note clarifies the situations URder wbich the associated Requjred Action w~uld be the appropriate Required Action. 

The Surve1llances are modified DY a Note to indicate that wh€n a channel is placed in an inoperible status solely for .performance of requ1re'd Surveillances, entry into associated Conditions amd Re-quired Actions may be delayed for up to o hours provided the associated Fun~tion maintains feedwater and main turbine high water level trip capability. Upon completion of the Surveillance, or expiration of t~e 6 hour a 11 owance, the charme 1 mu,st be returned to OPERABLE status or the applicable Condition entered and Qequired Actions taken. This ~Qte is based on the reliab1lity analysis (Ref. 2) assumption of the average t1me required to perform 

(continued) 
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Feedwater and Main Turbine High Water level Trip Instrumentation 
B 3.3.2.2 

channel Surveillance. That analysis d~rnonstrated that the 
6 hour testing a1lowance does not significantly reduce the 
prob1bility that the feedwater pump turbines and main 
turbine will trip when necessary. 

Performance of the CHANNEL CHECK once every 24 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel to a similar parameter on other 
channels. The CHANNEL CHECK may b€ performed by camparing 
i ndi cation or by verifying the absence of the DFCS "TROUBLE" 
alarm in the control room. It is based on the assumption 
that instrument channels monitoring the same parameter 
should read approximately the same value. Significant 
deviations between instrument channels could be an 
indication of excessive instrument drift in one of the 
channels, or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verHying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
includ,ng indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limits. 

The Surveillance frequency is controlled under tFle 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel status <luring normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3.3.2.2.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channe1 to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 
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SR 3.3.2"2.3 

CHANNEL CALIBRATION is a eomp1ete c,~eitk af the instrument loop and the sensor. Th1s test veriftes the channel 
responds to the measured parameter wtth1~ the necessary range and accuracy. CHANNEL CALIBRATION 1 ea vis the channel adjusted to account for instrument d'rHts between success 1 ve calibrations, consistent with the as~umptions of the current plaRt specific setpoint methodology. 

The Surveillance Frequency is contro1.1ed under the 
Surveil~ance Frequency Control Program. 

SR 3.3.2.2.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERAB1LITY of the required trip logic for a specific 
channel. -The system functional test of the feedwater and main turbine stop valves is included as part of this 
Surveillance and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide complete testing of the assumed safety function. Therefore, if a stop valve is incapable of operating, the associated instrumentation channels would be inoperable. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 14.5.2.2. 
0 

2. GENE-770-06-1, tt8.ases, for Changes to Surveill,ance Test 
Intervals and Allowed Out-Of-Service Times for 
Selected Instrumentation Technical Specifications," 
February 1991. 

3. NEDC~33873P, "Safety Analysis for Peach Bottom Atomic 
Power St-0tion, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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c~-. B 3.3 INSTRUMENTATION 

B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of tne PAM instrumentation is to display 
plant variables that provide information required by the 
control room operators du.ring accident situations. This 
information provides the necessary s.upport for the operator 
to take the manual actions for which no automatic control is 
provided and that are required for safety systems to 
accomplish their safety functions for Design Basis Events. 
The instruments that monitor these variables are designated 
as Type A, Category I, and non-Type A, Category I, in 
accordance with Regulatory Guide 1.97 (Ref. 1). 

The OPERABILITY of the accident monitoring instrumentation 
ensures that there is sufficient information available on 
selected plant parameters to monitor and assess plant status 
and behavior following an accident. This capability is 
consistent with the recoD111endations of Reference 1. 

APPLICABLE The PAM instrumentation LCO ensures the OPERABILITY of 
SAFETY ANALYSES Regulatory Guide 1.97, Type A variables so that the control 

room operating staff can: 

PBAPS UNIT 3 

• Perform the diagnosis specified in the Emergency 
Operating Procedures (EOPs.). These variables are 
restricted to preplanned actions for the primary 
succes~ path of Design B~sis Accidents (DBAs), (e.g., 
loss of coolant accident (LOCA)), and 

·• Take the specified, preplanned, manually controlled 
actions for which no automatic control is provided, 
which are required for safety systems to accomplish 
their safety function. 

The PAM instrumentation LCO also ensures OPERABILITY 'Of 
Category l, non-Type A, variables so that the control room 
operating staff can: 

• Determine whether systems important to safety are 
perfonning their intended functions; 

(continued} 
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APPLICABLE • Determine the potential for causing a gross breach of 
the barriers to radioactivity release; 

l (~. 
I -

SAFETY ANALYSES 
(continued) 

LCO 

PBAPS UNIT 3 

• Determine whether a gross breach of a barrier has 
occurred; and 

• Initiate action necessary to protect the public and 
for an estimate of the magnitude of any impending 
threat. 

The plant specific Regulatory Guide 1.97 Analysis {Refs. 2, 
3, and 4) documents the process that identified Type A and 
Category I, non-Type A, variables. 

Accident monitoring instrumentation that satisfies the 
definition of Type A in Regulatory Guide 1.97 meets 
Criterion 3 of the NRC Policy Statement. Category I, 
non-Type A~ instrumentation is retained in Technical 
Specifications (TS) because they are intended to assist 
operators in minimizing the consequences of acc1dents. 
Therefore, these Category I variables are important for 
reducing public risk. 

LCO 3.3.3.1 requires two OPERABLE channels for all but one 
Function to ensure that no single failure prevents the 
operators from being presented with the information 
necessary to determine the status of the plant and to"bring 
the plant to, and mainfain it in, a safe condition following 
that accident. Furthermore, provision of two channels 
allows a CHANNEL CHECK during the post accident phase to 
confirm the validity of displayed information. 

The exception to the two channel requirement is primary 
containment isolation valve (PCIV) position. In this case, 
the important infonnation is the status of the primary 
containment penetrations. The LCO re~uires one position 
indicator for each active PCIV. This is sufficient to 
redundantly verify the isolation status of each isolable 
penetration either via indicated status of the active valve 
and prior knowledge of passive valve or via system boundary 
status. If a normally active PCIV is known to be closed and 
deactivated, position indication is not needed to determine 
status. Therefore, the position indication for valves in 
this state is not required to be OPERABLE. 

{continued} 
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PAM Instrumentation 
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The following list is a discussion of the specified 
instrument Functions listed in Table 3.3.3.1-1 in the 
accompanying LCD. 

1. Reactor Pressure 

Instruments: PR-3-2-3-404 A, B 

Reactor pressure is a Category I variable provided to 
support monitoring of Reactor Coolant System {RCS) integrity 
and to verify operation of the Emergency Core Cooling 
Systems (ECCS). Two independent pressure transmitters with 
a range of 0 psig to 1500 psig monitor pressure and 
associated independent wide range recorders are the primary 
indication used by the operator during an accident. 
Therefore, the PAM Specification deals specifically with 
this portion of the instrument channel. 

2, 3. Reactor Vessel Water Level <Wide Range and Fuel Zone) 
Instruments: Wide Range: LR-3-2-,3-110 A, B {Green Pen) 

Fuel Zone: LR-3-2-3-110 A, B (Blue Pen) 

Reactor vessel water level is a Category I variable provided 
to support monitoring of core cooling and to verify 
operation of the ECCS. The wide range and fuel zone water 
level channels provide the PAM Reactor Vessel Water Level 
Functions. The ranges of the wide range water level 
channels and the fuel zone water level channels overlap to 
cover, a range of -325 inches (just below the bottom of the 
active fuel) to +50 inches (above the normal water level). 
Reactor vessel water level is measured by separate 
differential pressure transmitters. The output from these 
channels is recorded on two independent pen recorders, which 
is the primary indication used by the operator during an 
accident. Each recorder has two channels, one for wide 
range reactor vessel water level and one for fuel zone 
reactor vessel water level. Therefore, the PAM 
Specification deals specifically with these portions of the 
instrument channels. 

(continued) 
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4. Suppression Chamber Water L~vel <Wide Range} 

Instruments: LR-9123 A, B 

Suppre.ssion chamber water level is a Category I variable 
provided to detect a breach in the reactor coolant pressure 
boundary (RCPB). This variable is also used to verify and 
provide long term surveillance of ECCS function. The wide 
range suppression chamber water level measurement provides 
the operator with sufficient information to assess the 
status of both the RCPB and the water supply to the ECCS. 
The wide range water level recorders monitor the suppression 
chamber water level from the bottom of the ECCS suction 
lines to five feet above normal water level. Two wide range 
suppression chamber water level signals are transmitted from 
separate differential pressure transmitters and are 
continuously recorded on two recorders in the control room. 
These recorders are the primary indication used by the 
operator during an accident. Therefore, the PAM 
Specification deals specifically with this portion of the 
instrument channel. 

5, 6. Drywell Pressure (Wide Range and Subatmospherjc 
Range} 

Instruments: Wide Range: PR-9102 A, B (Red Pen) 
Subatmospheric Range: PR-9102 A, B {Green Pen) 

Drywell pressure is a Category I variable provided to detect 
breach of the RCPB and to verify ECCS functions that operate 
to maintain RCS integrity. The wide range and 0 

subatmospheric range drywell pressure channels provide the 
PAM Drywell Pressure Functions. The wide range and 
subatmospheric range drywell pressure channels overlap to 
cover a range of 5 psia to 225 psig {in excess of four times 
the design pressure of the drywell). Drywell pressure 
signals are transmitted from separate pressure transmitters 
and are continuously recorded and displayed on two 
independent control room recorders. Each recorder has two 
channels, one for wide range drywell pressure and one for 
subatmospheri c range drywe 11 pressure. These. recorders are 
the primary indication used by the operator during an 
accident. Therefore, the PAM Specification deals 
specifically with these portions of the instrument channels. 

<continued} 
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7. Orywel l High Range Radiation 

Instruments: RR-9103 A, B (Green Pen) 

PAM Instrumentation 
8 3.3.3.1 

Drywell high range radiation is a Category I variable 
provided to monitor the potential of significant radiation 
releases and to provide release assessment for use by 
operators in determining the need to invoke site emer~ency 
plans. Post accident drywell radiation levels are monitored 
by four instrument channels each with a range of 1 to lxl08 

R/hr. These radiation monitors drive two dual channel 
recorders located in the contrQl room. Each recorder and 
the two associated channels are in a separate division. As 
such, two recorders and two channels of radiation monitoring 
instrumentation (one per recorder) are required to be 
OPERABLE for compliance with this LCD. Therefore, the PAM 
Specification deals specifically with these portions of the 
instrument channels. 

8. Primary Containment Isolation Valve CPCIV) Positioo 

PCIV position is a Category I variable provided for 
verification of containment integrity. In the case of PCIV 
position, the important information is the isolation status 
of the containment penetration. The LCD requires one 
channel of valve position indication in the control room to 
be OPERABLE for each active PCIV in a containment 
penetration flow path 1 i.e., two total channels of PCIV 
position indication for a penetration flow path with two 
active valves. For containment penetrations with only one 
active PCIV having control room indicfftion, Note (b) 
requires a single channel of valve position indication to be 
OPERABLE. This is sufficient to redundantly verify the 
isolation status of each isolable penetration via indicated 
status of the active ~alve, as applicable, and prior 
knowledge of passive valve or system boundary status. If a 
penetration flow path is isolated, p'osition indicatfon for 
the PCIV(s) in the associated penetration flow path is not 
needed,to determine status. Therefore, the position 
indicati-0n for valves in an isolated penetration flow path 
is not required to be OPERABLE. The PCIV position PAM 
instrumentation consists of position switches, associated 
wiring and control room indicating lamps for active PCIVs 
(check valves and manual valves are not required tu ha1e 
position indication). Therefore, the PAM Specification 
deals specifically with these instrument channels. 

Each penetration is treated separately and each penetration 
flow path is considered a separate function. Therefore, 
separate condition entry is allowed for each inoperable 
penetration flow path. 

B 3.3-70 Revision N.o. '58 
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9. 10. Deleted 

PAM Instrumentation 
B 3.3.3.1 

11. Suppression Chamber Water Temperature 

Instruments: TR-9123 A, B 
TIS-3-2-71 A, B Recorders 

Suppression chamber water temperature is a Category I 
variable provided to detect a condition that could 
potentially lead to containment breach and to verify the 
effectiveness of ECCS actions taken to prevent containment 
breach. The suppression chamber water temperature 
iPstrumentation allows operators to detect trends in 
suppression chamber water temperature in sufficient time to 
take action to prevent steam· quenching vibrations in the 
suppression pool. Suppression chamber water temperature is 
monitored by two redundant channels. Each channel is 
assigned to a separate safeguard power division. Each 
channel consists of 13 resistance temperature detectors 
(RTDs) mounted in thermowells installed in the suppression 
chamber shell below the minimum water level, a processor, 
and control room recorders. The RTDs are mounted in each of 
13 of the 16 segments of the suppression chamber. The RTD 
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PAM Instrumentation 
B 3.3.3.1 

inputs are averaged by the processor to provide a bulk 
average temperature output to the associated control room 
recorder. The allowance that only 10 RTDs are required to 
be OPERABLE for a channel to be considered OPERABLE provided 
no 2 adjacent RTDs are inoperable is acceptable based on 
engineering judgement considering the temperature response 
profile of the suppression chamber water volume for 
previously analyzed events and the most challenging RTDs 
inoperable. These recorders are the primary indication used 
by the operator during an accident. Therefore, the PAM 
Specification deals specifically with this portion of the 
instrument channels. Four recorders are provided. A 
recorder in each division is required to be OPERABLE to 
satisfy the LCO. 

The PAM instrumentation LCO is applicable in MODES 1 and 2. 
These variables are related to the diagnosis and preplanned 
actions required to mitigate DBAs. The applicable DBAs are 
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5, 
plant conditions are such that the likelihood of an event 
that would require PAM instrumentation is extremely low; 
therefore, PAM instrumentation is not required to be 
OPERABLE in these MODES. 

A Note has been provided to modify the ACTIONS related to 
PAM instrumentation channels. Section 1.3, Completion 
Times, specifies t~at once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Conoition. However, the Required Actions for 

ed 
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inoperable PAM instrumentation channels provide appropriate 
compensatory measures for separate Functions. As such, a 
Note has been provided that allows separate Condition entry 
for each inoperable PAM Function. 

AJ. 

When one or more Functions have one required channel that is 
inoperable, the required inoperable channel must be restored 
to OPERABLE status within 30 days. The 30 day Completion 
Time is based on operating experience and takes into account 
the remaining OPERABLE channels {or, in the case of a 
Function that has only one required channel, other 
non-Regulatory Guide 1.97 instrument channels to monitor the 
Function), the passive nature of the instrument (no critical 
automatic action is assumed to occur from these 
instruments), and the low probability of an event requiring 
PAM instrumentation during this interval . 

.lhl 

If a channel has not been restored to OPERABLE status in 
30 days, this Required Action specifies initiation of action 
in accordance with Specification 5.6.6, which requires a 
written report to be submitted to the NRC. This report 
discusses the results of the root cause evaluation of the 
inoperability and identifies proposed restorative actions. 
This action is appropriate in lieu of a shutdown 
requirement, since alternative actions are identified before 
loss of functional capability, and given the likelihood of 
plant conditions that would require information provided by 
this instrume~tation. 

Ll 

When one or more Functions have two required channels that 
are inoperable (i.e., two channels inoperable in the same 
Function), one channel in the Function should be restored to 
OPERABLE status within 7 days. The Completion Time of 
7 days is based on the relatively low probability of an 
event requiring PAM instrument operation and the 
availability of alternate means to obtain the required 
infonnation. Continuous operation with two required 

(continued) 

B 3.3-73 Revision No. 3 



( BASES 

Actions 

PBAPS UNIT 3 

C.l (continued) 

PAM InstruinentatiGn 
B 3.3.3.1 

channels inoperable in a Function is not acceptable because 
the alternate indications may not fully meet all performance 
qualification requirements applied to the PAM 
instrumentation. Therefore, requiring restoration of one 
inoperable channel of the Function limits the risk that the 
PAM Function will be in a degraded condition should an 
accident occur. 

0.1 

This Required Action directs entry into the appropriate 
Condition referenced in Table 3.3.3.1-1. The applicable 
Condition referenced in the Table is Function dependent. 
Each time an inoperable channel has not met the Required 
Action of Condition C and the associated Completion Time has 
expired, Condition Dis entered for that channel and 
provides for transfer to the appropriate subsequent 
Condition. 

E.l 

For the majority of Functions in Table 3.3.3.1-1, if the 
Required Action and associated Completion Time of 
Condition Ci~ not met, the plant must be brought to a MODE 
in which the LCO not apply. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 hours. 
The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

Since alternate means of monitoring drywell high range 
radiation have been developed and tested, the Required 
Action is not to shut down the plant, but rather to follow 
the directions -0f Specification 5.6.6. These alternate 
means may be temporarily installed if the normal PAM channel 
cannot be restored to OPERABLE status within the allotted 
time. The report provided to the NRC should discuss the 
alternate means used, describe the degree to which the 
alternate means are equivalent to the installed PAM 
channels, justify the areas in which they are not 
equivalent, and provide a schedule for restoring the normal 
PAM channels. 

{continued) 
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Performance of the CHANNEL CHECK once every 31 days ensures 

that a gross failure of instrumentation has not occ~rr€d. A 

CHANNEL CHECK is normally a comparison of the parameter 

indicated on one channel agairrst a similar parameter on 
other channels. It is based Qn the assumption that 
instrument channels monitoring the same parameter should 

read approximately the same value. Significant d€viations 

between instrument channels could be an indication of 
excessive instrument drift in one of the channels or 
something even more serious. A CHANNEL CHECK will detect 

gross channel failure; thus, it is key to verifying the 

instrumentation continues to aperate properly between each 

CHANNEL CALIBRATION. The high radiation instrumentation 

should be compared to similar plant instruments located 

throughout the plant. 

Agreement criteria are determined by the plant staff, based 

on a combination of the channel instrument uncertainties, 

including iso1ation, indication, and readability. If a 

channel is outside the criteria, it may ge an indication 
that the sensor or the signal processing equipment has 

drifted OUt$7de its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 

supplements less formal, but more frequent, checks of 
channels during normal operational use of those displays 

associated with the channels required by the LCO. 

SR 3.3.3,1.2 Deleted 

SR 3,3.3.1.3 

These SRs require CHANNEL CALIBRATIONs to be performed. A 

CHANNEL CALIBRATION is a complete check of the instrument 

loop, includ1ng the sensor. The test verifies the chann~l 

responds to measured parameter with the necessary range ~nd 

accuracy. For the PCIV Position Function, the CHANNEL 
CALIBRATION consists of verifyiAg the remote indication 

confor~s to actual valve position. 

(continued) 
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SR 3.3,3.1.3 (continued) 

The Surveillance Fre~uency is controlled under the 
Surveillance Frequency Control Program. 

1. Regulatory Guide 1.97, "Instrumentation for Light 
Water Cooled Nuclear Power Plants to Assess Plant and 
Environs Conditions During and Following an Accident," 
Revision 3, May 1983. 

2. NRC Safety Evaluation Report, "Peach Bottom Atomic 
Power Station, Unit Nos. 2 and 3, Conformance to 
Regulatory Guide 1.97," January 15, 1988. 

3. Letter from G. Y. Suh ( NRC) to G. J. Beck ( PE Co) dated 
February 13, 1991 concerning "Conformance to 
Regulatory Guide 1.97 for Peach Bottom Atomic Power 
Station, Units 2 and 3". 

4. Letter from S. Dembek (NRC) to G. A. Hunger (PECO 
Energy) dated March 7, 1994 concerning "Regulatory 
Guide 1.97 - Boiling Water R~actor Neutron Flux 
Monitoring, Peach Bottom Atomic Power Station (PBAPS), 
Units 2 and 3". 
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The Remote Shl:ltd().wn S'ystem provides the control room 
operator with Sl:.lffiirient instrumentation and c.,ontrols to 
maintain the plant in a safe shutdown condition from a 
location other than the control room for at least bne ~our. 
This capability is necessary to protect against t~e 
possibility of the control room becoming ina~cessible, A 
safe shutdown condition is defined as MODf 3. With the 
plant· in MODE 3, _the Reactor Core Isolation Caolil'lg (RCIC) 
System and the safety/relief valves can be used to remove 
core decay heat and meet all safety requirements. The long 
term supply of water for the RCIC and the ability to control 
reactor pressure and level from outside the control room 
allow extended operation in MOD£ 3. 

In the event that the control room must be abandoned, a 
reactor trip ahd MSIV closure is assumed to have been 
initiated from the control room prior to abandonment. For 
the design event, it is assumed the loss of feedwater (as a 
result of MSIV closure) causes an automatic 3tart of RCIC due 
to low reactor revel. Al_though'-HPCf a1so. typically-initiates 
on low reactor level, it is. conser'vatively a$sumed that it 
does not start for the design event due to damage in the· 
control room. No LOOP, accid~nt con.di ti on or, other fai·l ur.es 
are ass~med. At the remote shutdown panel, reactor le~el and 
pressure is maintained with ROC and operaticrn of'SRVs- H, £ 
and L. SRV -operaU0n- maintoins pressure t.elow the SRV lift 
setpoint and transfers decay heat to the suppressi9n pool. 
This (a~ be mai~taine~ for at le[St one hour without 
supp,ression pool coo·lir1g. If control room access cannat be 
regained in one hoar, prociedures proviDe directioR to bring 
the plant to cold shutdown. 

The OPERABILITY of the Remote Shutdown Sy~tem enshlres there 
are sufficient controls and information a~a1laole for those 
plaat parameters nect?ssary to maintain the p]ant in MOOE 3 
for at least one hour. Other centrals a~~ indication on the 
remote shutdown p,at'le·l iire provided, but th~y are not required 
for OPERABILITY. 

The Remote Shutdown 3.yst-em is r~qu1 red to provide 
instrum~ntati0n and controls at appropriate locations_ 
outside the control room with a design capabil1ty to control 
reactor pressur~ and lev€7, 1ncluding thB necessary 
instrumentation and controls, to maintain the plant in a 
safe condttion in MODE 3. 

Rt?v is i:oJl 
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The criteria governing the design and the specific system 
re.quirements o,f the Remote Shutdown Sys.tern are locatEid in 
th'e UFSAR (Refi. 1 and 2). 

Hre Remote Shu,tdown System is,, cens.ideree:l an important 
ca,.ntributor to reducing the ris.k of a[.cidents; as such, it 
m~ets Criterion 4 of the ~RC Policy Statement. 

The Remote Shutdown Syst@m LCO provides the requiremt!nts for 
tAe OPERABILITY of the instrumentation and corrtrols 
necessijry to maintain the plant in MODE 3 from a location 
other than the control room. The instr~rnentation and 
controls required are listed tn Tabl~ 6 3.3.3.2-1. 

The controls, instrumentation~ and transfer switches are 
those required for: 

• Reactor pressure vessel (RPV) pressure control; 

• Decay heat removal; and 

- . RPV inventory control 

The Remote Shutdown System is OPERABLE if all instrument and 
control charrnels needed to su~port the remote shutdown 
function are OPERABLE. 

The Remote Shutdow,n System instruments and control circuits 
covered by this LCD do not need to be energized to be 
coosi"dered OPERABLL Tlns LCD' is intended to .ensure th.at ' 
the instruments an~ coritrol circuits will be OPERABLE if 
plant conditim1s require th-at the Remote Shutdown System be 
placed in operation. - , 

The Remote Shutdown Syst~m LCD is applicable tn MODE! 1 
and 2. This is required so that the plant carr be maintained 
in M.ODE 3. for an extended period of time from a location 
~ther than th~ control room. 
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Remote Shutdown System 
B 3.3.3.2 

This LCO is not applicable in MODES 3, 4, and 5. In thes~ 
MODES, th~ plant is already subcritical and 1n a condition 
of reduced Reactor Coolant System energy. Under these 
conditions, consid9rable time is available to restore 
necessary instrument control Functions if control room 
instruments or control becomes unavailable. Consequently, 
the TS do not require OPERABILITY in MODES 3, 4, and 5. 

A Note has been provided to modify the ACTIONS related to 
Remote Shutdown System Functions. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. · However, the Required Actions for 
inoperable Remote Shutdown System Functions provide 
appropriate compensatory measures for separate Functions. 
As suchj a Note has been provided that allows separate 
Condition entry for each inoperable Remote Shutdown System 
Function. 

A.1 

Condition A addresses the situation where one o-r mc;,re 
required Functions of the Remote Shutdown System is 
inoperable. This includes the control and transfer switches 
for any required function. 

The Re q u i red Act 10 n i s to re s to re t h e Fun ct i on . ( a 11 r e,q u i re d 
channels) to OPERABLE status withi~ 30 days. The Completion 
Time is based on operating experience and the low 
probabi 1 i ty JJf an· event that would require evacuation .of the 
control room. 

ued 
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ACTIONS Ll 
( conn m1ed) 

S lJRV E l L LAN,C E 
R[QUI REMENTS 

REFERENCES 

fBAPS- IJNH 3 

If the Required' Aetion ,ari~· a'ssoci.ated Completi'ori Time of 
Conditi~n A arff not met, the, plant must be browght to a MODE 
in which the LCD does net ap-ply. To acJ1iev,e this S,tatus, th<e 
plant must bi? birought tQ a.t least MODE 3 within 12 hours. 
The a1low,ed, G:0mpletion Time is r·easo.nable, based on op,,er9Ur19 
experience, to reach the required MOOE from full power 
eondition-s ·in a.n orderly manner and w'ithout c:halle,nging plant 
sy~t.ems. 

SR ~.3.3.2.1 

SR 3.3.3.2.1 verifies that each instrument and control 
circuit ifi Table B J.3.3.2-1 performs the intended function. 
This verification is performed from the remote shutdown 
panel and locally, as appropriate. Operation of equipment 
from the remote shutdown panel ~snot necessary. The 
Survei1lance can be satisfied by performance of a continuity 
check of the circuitry. This will ensure that if the 
control room becomes inaccessible, the plant can be 
maintained in MODE 3 from the rem0te shutdovin. Kach 
required transfer switch and circuit is limited to those 
that· are necess-ary to rnainta,in reactor level a·nd pt€ssur.e 
from the remote shutdown p·anel during operation in 'Mode 3. 
The Sur~eillance Frequency is controlled und€r the 
Surveilla,nce Frequency Control Program. 

SR 3.3.3.2.2 

tHANNEL CALI~RATION is a complete ch~ck of the insttument 
loop and the sensor. TBe test verifies the channe~ responds 
to m€asured paramete,r val t.rn·s with the necessary ranig-e and 
accuracy. The Surveillanc.e Frequency is c0r1trollei1 under the 
Surveillance Fr~quency Eontrol Program. 

1. UFSAR, Section 1.5.1. 

2. U~SAR, Section 7.18. 

3. Oraw1ng E-540-13. 

4. 1 R 2'556042. 
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Remote Shutclo.wn System 
B 3.3.J.2 

Table a 3.1.3.2-1 (page 1 of 2) 
Remote- S'.fwt.down S_ys·te.m In5trumentati o·n 

FUNCTION 

lrrstrument Parameter 

1. Reactor Pressure 

2. Reactor· Leve 1 OJ1·de Rang.a) 

3. Torus Tempe ratu i:-e 

4. Torus Level 

5. Condensate Storage Tank Level 

6. RCIC Fl ow 

7. RCIC Turbine Speed 

8. RCIC Pump Suction Pressure 

9. RCIC Pump Discharge Pressure 

10. RCIC Turbine Supp.l y Pressure 

11. RCIC Turbine Exhaust Pressure 

12. Drywell Pressure 

·rraosfer/Cootrol Parameter 

13. R<::JC ?um):) :Fl ow 

14. RUC Grain Isolatiof! to Radwaste-

15. RCJC Steam Pot Drain Stea~ Trap By~ass 

16. RCIC Drain Isolation to Ma fo Condenser 

17. RCIG Exhaust line Drain Isolation 

18. RCIC St-e-am Iso1atior:r 

P8M>S UNIT 3 B 3'.3.-81 

REQUIRED NUMBER OF CHANNELS 

2 

2 

2 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
Cl/valve) 

2 
O/vahe) 
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RemQt@ Shutdow.n S,ystem 
8 3.3.3:2 

Table B 3.3.3.2-1 (page 2 of 2) 
Remote 5hutdown System Instrumentatiorr 

FUNCTION 

Tran§fer/Contrnl Pa.ramgter (continued) 

19. RCIC Sucti'orn from Condensate Storage Tank 

2 0 • RC I C Pump D i· s ~ h q_ r g e 

21. RCIC Minimum rlow 

2'2. RCIC Pump Disc·h'arge, to Full FJow· Test Line 

23. RCIC Sucti'on from Torus 

24. RCIC Steam Supply 

25. RCIC Lube Oil Cooler Valve 

26. RCIC Trip Thrpttle Valve Operator Posi·tion 

27. RCIC·Trip Tbrott1e Valve Position 

28. RCIC Vacuum.Breaker 

29. RCIC C.o.ndeniate Pump 

3 0. RC IC v a· cu um Pump 

31. S.afety/Relief Valves '(S/RVs)' 

32. Auto Isolatiof1 R_eset 

33. ln.strumG!nt Transfer 

PBAPS UN IT 3 

REQUIRED NUMBER OF CHANINELS 

1 

2 
(I/valve) 

1 

1 

2 
Cl/valve) 

1 

1 

1 

1 

1 

1 

1 

3 
( 1/va 1 ve) 

2 
Cl/division) 

5 
Cl/transfer switch) 
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ATWS-RPT Instrumentation 
B 3.3.4.l 

(--. B 3.3 INSTRUMENTATION 

B 3.3.4.1 Anticipated Transient Without Scram Recirculation Pump Trip 
(ATWS-RPT) Instrumentation 

BASES 

BACKGROUND 

APPLICABLE 
SAFffi ANALYSES, 
LCD, and 
AP PLI CAB IL ITV 

PBAPS UNIT 3 

The ATWS-RPT System initiates an RPT, adding negative 
reactivity, following events in which a scram does not (but 
should) occur, to lessen the effects of an ATWS event. 
Tripping the recirculation pumps adds negative reactivity 
from the increase in steam voiding in the core area as core 
fl ow decreases. When Reactor Vesse 1 Water Leve 1 - Low Low 
(Lev.el 2) or Reactor Pressure -High setpoi nt is reached, the 
recirculation pump drive motor breakers trip. 

The ATWS-RPT System includes sensors, relays, and switches 
that are necessary to cause initiation of an RPT. The 
channels include electronic equipment that compares measured 
input signals with pre-established setpoints. When the 
setpoint is exceeded, the channel output relay actuates, 
which then outputs an ATWS-RPT signal to the trip logic. 

The ATWS-RPT consists of two trip systems. There are two 
ATWS-RP1 Functions: Reactor Pressure - High and Reactor 
Vessel Water Level - Low Low (Level 2}. Each trip system has 
two channels of Reactor Pressure-High and two channels of 
Reactor Vessel Water Level -Low Low (Level 2). Each 
ATWS-RPT tr·i p system is a one-out-of-two 1 og i c for each 
Function. Thus, one Reactor Water Level - Low Low (Level 2) 
or one Reactor Pressure-High signal is needed to trip a 
trip .system. Both trip systems must be in a tripped 
condition to initiate the trip of both recirculation pumps 
{by tripping the respective recirculation pump drive motor 
breakers). There is one recirculation pump drive motor 
breaker provided for each of the two recircu1ation pumps for 
a total of two breakers. 

The ATWS-RPT is not assumed in the safety analysis. The 
ATWS-RPT initiates an RPT to aid in preserving the integrity 
of the fuel cladding following events in which a scram does 
not, but should, occur. Based on its contribution to the 
reduction of overall plallt risk, however, the 
instrumentation meets Criterion 4 of the NRC Policy 
Statement. 

(continued) 

B 3.3-84 Revision No. 3 



BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued) 

PBAPS UNIT 3 

ATWS-RPT Instrumentation 
B 3.3.4.1 

The OPERABILITY of the ATWS-RPT is dependent on the 
OPERABILITY of the individual instrumentation channel 
Functions. Each FunctiQn must have a required number of 
OPERABLE channels in each trip system, with their 
setpoints within the specified Allowable Value of 
SR 3.3.4.1.3. The actual setpoint is calibrated consistent 
with applicable setpoint methodology assumptions. Channel 
OPERABILITY also includes the associated recirculation pump 
drive motor breakers. A channel is inoperable if its actual 
trip setting is not within its required Allowable Value. 

Allowable Values are specified for each ATWS-RPT Function 
specified in the LCO. Trip setpoints are specified in the 
setpoint calculations. The trip setpoints are selected to 
ensure that the setpoints do not exceed the Allowable Value 
between CHANNEL CALIBRATIONS. Operation with a trip setting 
less conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor vessel water level), and 
when the measured output value of the process parameter 
exceeds the setpoint, the associated device changes state. 
The analytic or design limits are derived from the limiting 
values of the process parameters obtained from the safety 
analysis. The Allowable Values are derived from the 
analytic or design limits, corrected for calibration, 
process, and instrument errors as well as instrument drift. 
In selected cases, the Allowable Values and trip setpoints 
are determined by engineering judgement or historically 
accepted practice relative to the intended function of the 
channel. The trip setpoints determined in this manner 
provide adequate protection by assuring instrument and 
process uncertainties expected for the environments during 
the operating time of the associated channels are accounted 
for. 

The individual Functions are required to be OPERABLE in 
MOOE 1 to protect against common mode failures of the 
Reactor Protection System by providing a diverse trip to 
mitigate the consequences of a postulated ATWS event. The 
Reactor Pressure-High and Reactor Vessel Water Level - Low 
Low (Level 2) Functions are required to be OPERABLE in 
MOOE I since the reactor is producing significant power and 

(continued) 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

the recirculation system could be at high flow. During this 
MODE,. the potent 1 a 1 exists for pressure increases or 1 ow 
water level, assuming an ATWS event. In MODE 2, the reactor 
is at low power and the recirculation system is at low flow; 
thus, the potential is low for a pressure increase or low 
water level, assuming an ATWS event. Therefore, the 
ATWS-RPT is not necessary. In MODES 3 and 4, the reactor is 
shut down with all control rods inserted; thus, an ATWS 
event is not significant and the possibility of a 
significant pressure increase or low water level is 
negligible. In MODE 5, the one rod out interlock ensures 
that the reactor remains subcritical; thus, an ATWS event is 
not significant. In addition, the reactor pressure vessel 
{RPV) head is not fully tensioned and no pressure transient 
threat to the reactor coolant pressure boundary (RCPB) 
exists. 

The specific Applicable Safety Analyses and LCO discussions 
are listed below on a Function by Function basis. 

a. Reactor Vessel Water Level -Low Low {Level 2) 

\ Low RPV water level indicates that a reactor scram 
should have occurred and the capability to cool the 
fuel may be threatened. Should RPV water level 
decrease too far, fuel damage could result. The 
ATWS-RPT System is initiated at Level 2 to assist in 
the mitigation of the ATWS event. The resultant 
reduction of core flow reduces the neutron flux and 
THERMAL POWER and, therefore, the rate of coolant 
boiloff. 

PBAPS UNIT 3 

Reactor vessel water level signals are initiated from 
four level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

Four channels of Reactor Vessel Water Level - Low Low 
(Level 2), with two channels in each trip system, are 
available and required to be OPERABLE to ensure that 
no sing·le instrument failure can preclude an ATWS-RPT 
from this Function on a valid signal. The Reactor 
Vessel Water Level -Low Low (Level 2) Allowable Value 

(continued) 
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APPLICABLE a. Reactor Vessel Water Level - Low Low (level 2} 
(continued) SAFETY ANALYSES, 

LCO, and 
APPLICABILITY 

ACTIONS 
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b. 

is chosen so that the system will not be initiated 
after a Level 3 scram with feedwater still available, 
and for convenience with the reactor core isolation 
cooling initiation. 

Reactor Pressure-High 

Excessively high RPV pressure may rupture the RCPB. 
An increase in the RPV pressure during reactor 
operation compresses the steam voids and results in a 
positive reactivity insertion. This increases neutron 
flux and THERMAL POWER, which could potentially result 
in fuel failure and overpressurization. The Reactor 
Pressure-High Function initiates an RPT for transients 
that result in a pressure increase, counteracting the 
pressure increase by rapidly reducing core power 
generation. For the overpressurization event, the RPT 
aids in the termination of the ATWS event and, along 
with the safety/relief valves, limits the peak RPV 
pressure to less than the ASME Section III Code 
limits. 

The Reactor Pressure-High signals are initiated from 
four pressure transmitters that monitor reactor steam 
dome pressure. Four channels of Reactor Pressure
High, with two channels in each trip system, are 
available and are required to be OPERABLE to ensure 
that no single instrument failure can preclude an 
ATWS-RPT from'this Function on a valid signal. The 
Reactor Pressure-High Allowable Value is chosen to 
provide an adequate margin to the ASME Section III 
Code limits. 

A Note has been provided to modify the ACTIONS related to 
ATWS-RPT instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 

{continued) 
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add1tional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable ATWS-RPT instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate C.ondit ion entry for each inoperable ATWS-RPT 
instr~mentation ~hannel. 

A,1 and A,2 

With one or more channels inoperable, but with ATWS-RPT trip 
capability for each Function maintained (refer to Required 
Actions B.1-and C.1 Bases), the ATWS-RPT System is capable 
of performing the intended function. However, the 
reliability and redundancy of the ATWS-RPT instrumentation 
is reduced, such that a single failure in the remaining trip 
system could result in the inability of the ATWS-RPT System 
to perform the intended function. Therefore, only a limited 
time is allowed to restore the inoperable channels to 
OPERABLE status. Because of the diversity of sensors 
available to provide trip signals, the low probability of 
extensive numbers of inoperabilities affecting all diverse 
Functions, and the low probability of an event requiring the 
initiation of ATWS-RPT, 14 days is provided to restore the 
inoperable channel (Required Action A.I). Alternately, the 
inoperable channel may be placed in trip (Required 
Action A.2), since this would conservatively compensate for 
the inoperability, restore capability to accommodate a 
single failure, and allow operation to continue. As noted, 
placing the channel in trip with no further restrictions is 
not allowed if ttie inoperable channel is the result of an 
inoperable breaker, since this may not adequately compensate 
for the inoperable breaker (e.g., the breaker may be 

'inoperable such that it w111 not open). Alternatively, a 
Completion Time can be determined in accordance ~1th the Risk 
Informed Completion Time (RICT) ProgFam. A Note has been 
provided to indicate that a RICT is only applicable when a 
loss of function has not occurred. If it is not desired t0 
p1ace the channel in trip (e.g., as in the case wh~re p1acing 

-the inoperable channel would result in an RPT), or if the 
1 noperabl e channel 1 s the result of an inoperable bre,aker, 
Condition D must be entered and its R'equ1red Actions taken. 

Ll 

Required Action B.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in the Function 
not 

< cont 1 n u,.e.dJ 
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maintaining ATWS-RPT trip capability. A Function is 
considered to be maintaining ATWS-RPT trip capability when 
sufficient channels are OPERABLE or in trip such that the 
ATWS-RPT System will generate a trip signal from the given 
Function on a valid signal, and both recirculation pumps can 
be tripped. This requires one channel of the Function in 
each trip system to be OPERABLE or in trip, and the 
recirculation pump drive motor breakers to be OPERABLE or in 
trip. 

The 72 hour Completion Time is sufficient for the operator 
to take corrective action (e.g., restoration or tripping of 
channels) and takes tnto account the likelihood of an event 
requiring actuation of the ATWS-RPT instrumentation during 
this period and that one Function is still maintaining 
ATWS-RPT trip capability. 

Ll 

Required Action C.l is intended to ensure that appropriate 
Actions are taken if multiple, inoperable, untripped 
channels within both Functions result in both Functions not 
maintaining ATWS-RPT trip capability. The description of a 
Function maintaining ATWS-RPT trip capability is discussed 
in the Bases for Required Action 8.1 above. 

The I hour Completion Time is sufficient for the operator to 
take corrective action and takes into account the likelihood 
of an event requiring actuation of the ATWS-RPT 
instrumentation during this period. 

D.l and D.2 

With any Required Action and associated Completion Time not 
met, the plant must be brought to a MODE or other specified 
condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 2 within. 
6 hours {Required Action D.2). Alternately, the associated 
recirculation pump may be removed from service since this 
performs the intended function of the instrumentation 
(Required Action D.l). The allowed Completion Time of 

{ cont j nu,ed) 
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6 hours is reasonable, based on operating experience, both 
to reach MODE 2 from full power conditions and to remove a 
recirculation pump from service in an orderly manner and 
without challenging plant systems. 

Required Actian D.1 is modified by a Note which states that 
the Required Action is only applicable if the inoperable 
channel is the result of an inoperable RPT breaker. The 
Note clarifies the situations under which the associated 
Required Action would be the appropriate Required Action. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable statlIS solely for 
performance of required Surveillances, entry into the 
associated Conditions and Required Actions may be delayed 
for up to 6 hours provided the associated Function maintains 
ATWS-RPT trip capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 1) 
assumption of the average time required to perform channel 
Surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the recirculation pumps will trip when 
necessary. 

SR 3,3.4.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of in£trumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and rea<lability. If a channel is 
outside the criteria, it may be ~n jndication that the 
instrument has drifted outside its limit. 
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The Surveillance Frequency is controlled under the 
Survetllance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the required channels of this LCO. 

SR 3.3,4.1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adJustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4,1.3 

A CHANN~L CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.1.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a ~pecific 
channel. The system functional test of the pump breakers is 
included as part of this Surveillance and overlaps the LOGIC 
SYSTEM FUNCTIONAL TEST to provide complete testing of the 
assumed safety function. Therefore, if a breaker is 
incapable of operating, the assaciated instrument channel(s) 
would be inoperable. 
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SR 3.3.4.1.4 (continued) 

The Surveillance Frequency is controlled u~der the 
Surveillance Frequency Control Program. 

1. GENE-770-06-1, "Bases for Changes To Surveillance Test 
Intervals and Allowed Out-of-Service Times For 
Selected Instrumentation Technical Specifications,~ 
February 1991. 
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B 3. 3 INSTRUMENT-A TI GN 

B 3.3.4.2 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation 

BASES 

BA:CK'GROUNO 
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The EOC-RPT insttumentatiorr initiates a recirculation pump 
trip (RPT) to reduce the peak reactor pressure and power 
~esult1ng from turbine trip or generator load r€ject1on 
transients and to mtnimize the decrease in core MCPR during 
these transients. 

The benefit of the additional negative reactivity in excess 
of that normally inserted on a scram reflects end of cycle 
reactivity considerations. Flux sh~pes at the end of cycle 
are such that the control rods insert only a small amount of 
negative reactivity during the first few feet of rod travel 
upon a scram caused by Turbine Control Valve (TCV) Fast 
Closure, Trip Oil Pressure-Low or Turbine Stop Valve 
{JSV)-Closure. The physical phenomenon involved is that 
the void reactivity feedback due to a pressurization 
transient can add positive reactivity at a faster rate than 
the control rods can add negative reactivity. 

The EOC-RPT instrume~t~tion, as shown in Reference 1, js 
composed of sensors th~t detect initiation of closure of the 
rsvs or fast closure of the TCVs, combined with relays, 
logic circuits, and fast acting circuit breakers that 
interrupt power from the recirculation pump Adjustable Speed 
Qrives (ASDs1 to @ach of the recirculation pump motors. 
When the setpoint is exceeded, the channel output relay 
actuates, which then QUtputs an EOC-iRPT s i gr,a7 to, the trip 
logic. When the RPT breakers tri~ open, the recirtu~at5on 
pumps coast down under their own inertia. The EOC-RPT has 
two 1dent1cal trip systems, either of which Cih ~ttuate an 
RPT. 

E~ch EOC~RPT trip system is a two-out-of-tw~ logic for each 
F1.rnction; thus, either two TSV-Closure Gr tw(Q TCV Fe~t 
Closure, Trip Oil Pressure-Low signals are required for a 
trip system to actuate. If @ither trip system actuates, 
both recirc~lation ~umps will trip. There are two EDC-R?T 
b re a k e rs i n s e r i e s p e r re c i n: u 1 a t i oo p u r1l p . Q n e t r i p s y s t,e hl 
trips one of the two EOC-RPT breakers for each recirGu1atrjon 

_u::oot~ nyedl 
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pump, and the second tri~ system trips the other EOC-RPT 
breaker for each recirculation pump. · 

The TSV-Clos.ure ar:id the TCV Fast Closure, Trip Oil 
Presst:1re-LoW' Functio.ns a1re d·esigne-d to trip the 
recirculation pumps in the ev1:;nt of a turbine trip or 
generator l0ad rejection to mitigate the neutron flux, heat 
flux, and pr~ssurization transients, and to minimize the 
decrease in MCPR. The analytical methods and assumptions 
used in evaluating the turbine trip and generator load 
rejection, ~swell as other safety analyses that utilize 
EOC~RPT, are summarized in References 2, 3, and 4. 

To mitigate pressurization transient effects, the EOC-RPT 
must trtp the recirculation pump~ after initiation of 
closure movement of either the TSVs or the TCVs. The 
combined effects of this trtp and a scram reduce fuel bundle 
power more rapidly than a scram alone so that the Safety 
Limit MCPR is not exceeded. Alternatively, APLHGR operating 
limits (LCD 3.2.1, "AVERAGE PLANAR LINEA~ HEAT GENERATION 
RATE (APLHGR)"), the MCPR operating.limits (LCO 3.2.2, 
"MlN{MUM CRITICAL POWER RATtO (MCPR)"), and the LHGR 
operating limits (LCD 3.2.3, "LINEAR HEAT GENERATION RATE 
{LHGR)") for an inoperable EOC-RPT, as specified in the 
COLR, are sufficient to allow this lCO to be met. The EOC
RPT function is automatically disabled when turbine first 
stage pressure is< 26.3% RTP. 

EOC-RPT instrumentatiorr satisfies Criterion 3 of the NRC 
Poli CJ st·atement. 

The O.flERABIUTY of the EOC-RPT is dep·endent on the 
OPERABILITY of th.e individual instrumentatio1:1 channe1 
Fu-nctio.ns, i.e., the TS·V-Closure and the TCV Fast Clo.sllre, 
Trip 011 Pressure-Low Functions. Each Function must ha~e a 
requit:ed number O'f OPERABLE channels in eech tri.p .system, 
with their s.et1rni-nts within the specified AilDwable Value of 
SR 3.3.4.2.3. CH~TTn~l OPERABILITY also includes th€ 
a5soci ated E'OC-RPJT breakers. Each channe1 ( i ncl'udi ng the 
assDciated EOC-RPT breaker5) m~st also respond within 1ts 
assumed resp0Ase time. · 

Aliowa,ble· \liflhles ar·e s.pecified for e,acti EOC-RP'T Function 
specified in tme LCO. Trip setpoints ~re specified ~R the 
plant design documentation. The trip setpoints are selected 

c rnntj nued) 
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to ~nsure that the actual setpoints do not exceed the 
Allowable Value between successive CHANNEL CALIBRATIONS. 
Operat1an with a trip setpoint lsss conservative than the 
trip setp~int, but within its Al1owable Value, is 
acceptable. A channel is inoperable if its actual tr'ip 
setting is not within its required Allowable Value. Trip 
setpoints are those predetermined values of output at which 
an action should take place. The setpoints are compared to 
the actual process parameters (e.g. fSV position), and when 
the measured output value of the process parameter exceeds 
the setpoint, the associated device (e.g., limit switch) 
changes state. The analytic limit for the TCV Fast Closure, 
Trip Oil Pressure-Low Function was determined based on the 
TCV hydraulic oil circuit design. The Allowable Value is 
derived from the analytic limit, corrected for cali~ration, 
process, and instrument errors. The trip setpoint is 
determined from the analytical limit corrected for 
calibration, process, ~nd instrumentation errors, as well as 
instrument drift, as applicable. The Allowable ~alue and 
trip setpoint for the TSV-Closure Function was determined by 
engineering judgment and historically accepted practice for 
similar trip functions. 

The specific Applicable Safety Analysis, LCD, and 
Applicability discussions are ljsted below on a Fun~~ion by 
Function basis. 

Alternatively, since the instrument~tion protects against a 
MCPR SL violation, with the instrumentation inoperable, 
modifications to the APLHGR operating limits (LCO 3.2.l, 
"AVERAGE PlANAR LINEAR HEAT GENERATION RATE (APLHGR1HJ, the 
MCPR operating limits CLCO 3.2.2, "MINIMUM CRITICAL POWER, 
RATIO (MCPR)H), and the LHGR operating limits (LCD 3.2.3, 
"LINEAR HEAT GENERAT10N RATE CLHGR)") may be applied to 
allow this LCD to be met. The appropr4ate MCPR 6pe•ating 
limits and power-dependent thermal limit ddjustments for tne 
EOC-RPr inoperable condition are specified in the (OLR. 

Turbine £.top Valve-Closure 

Closure of the TSVs and a main turbine trip result in the 
loss of a heat sink that produces reactor pressure, neutron 
flux, and heat flux transients that must be limited. 
Therefore, an RPT is initiated on TSV-Closure in 
anticipation of the transients that would Fesult from 
closure of these valves. EOC-RPT decreases peak reactor 
power and aids the reactor scram in ensuring that the MCPR 
SL is not exc~eded during the worst case transient. 

cont1nued2 
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Turbine :Stop Valv.e-C)osure• {continued) 

Clo~ure of the TSVs is determined by measuring the pesiiion 
of each vahe. There are p(!)sition switches associated with 
e:ach stop valve, the signal fr·om each switch being" assigned 
to a separate trip chai,nel. The 1ogic for the TSV-Cl0sure 
Punction is such that two or more TSVs must be closed to 
produce an EOC-RPT. This Function must be enabled at 
THERMAL POWER~ 26.3% RTP as measured at the turbine fir~t 
stage pressure. This is normally accomplished auto~atically 
by pressure switches sensing turbine first stage pressure; 
therefore, opening of the turbine bypass valves may affect 
this Function. Four charmeTs of TS\/~Closure, with two 
channels in each trip system, are available and require~ to 
be OPtRABLE tv ensure that no single instrument failure will 
preclude an EOC-RPT from t~is Function on a valid signal. 
The TSV-Closure Allowabl'e Value is selected to detect 
imminent TSV closure. 

This EOC-RPT Fun.ctjon is required,· consistent with the 
safety analysis assumptions, whenever THERMAL POWER is 
2 26.3% RTP. Below 26.3% RTP, the Reactor Pressure-High and 
the Average Power Rang~ Monitor (APRM) Scram Clamp Functions 
of the Reactor Pro\ect ion System (RPS) a re adequate to 
main:tain the necessary safety margins. 

Turbine Control Valve Fast Closure, Trip Oil Pressur12:=Low 

Fast closure of the TCVs during a generator load rejection 
results in the loss of a h~~t sink that produces reactor 
pressure, neutroo fi'ux, and· heat flux transients that must 
be limited. The~efore, an RPT is initiated on r.cv Fast 
Closure, Trip Oi1 Pressure-Low iA a·nticipation of the 
transients that wowld result from the closure of thes€ 
va-lves. The rnc~RPT de,creases peak reactor p.ower and ai-cls 
the reactor Scram 1n ensurin9 that the MCPR SL is not 
e;,::ce·ede..d during the worst case transient. 

F&st closure of the TCVs is determined by measuting th~ 
alec-trohydraulic control fluid pressure at each control 
valve. Th~re is ong pressure switch associated with each 
control va 1 ve, and the signal from each swHc:h is assigned 
fo a s·eparate tr1p channel. The logi·c for the TCV Fast 
Closure, Trip Oil Pr-essure-Low Function is such that tW'O or 
more TCVs must be closed (pressure switch trips) 

t conttul:leo t 
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Turbine Control Valve fast Closure, Trip 011 Pressure-tow (continued) 

to prouuce an EOC-RPT. This Function must be enab1ed at 
THERMAL POWER 2: 26. 3% RTP a-s measured at the turbi rie fi irs t 
stage pressure. This is norm~lly &ccomplished 
automatically by pressure switcrnes sensing turbi~e first 
stage pressure: therefore, opening of the turbine bypass 
valves may affect this Function. Four channels of TCV fast 
Closure, Trip Oil Pressure-Low,. with two channels in each 
trip system, are availablf: and required to be OPERABLE t-o 
ensure that no single instrument failure wi 11 pr€c) ude .a,n 
EOC-RPT from this Function on a vali~ signal. The TCV fast 
Closure, Trip Oil Pressure-L0w Allowable Value is se1ected 
high eryough to detect imminent TCV fast closure. 

This protection is required consistent wtth the safety 
analysis when·ever THERMAL POWER is~ 26.3% RTP .. Below 
26:3% RTP, the Reactor Pressure-High and the APRM Ser.am Clamp 
Functions of the RPS are adequate to maintain the necessary 
safety margin~·-

A Note has been provided to modtfy the ACTIONS related to 
EOC-RPT instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 

_subsequent division$, subsystems, components, or variables 
expressed in the Condition, discovered tb be inoperab1-e or 
not within limit~, will not result in separate entry into 
the Cond1tion. Se'Ction 1.3' also specifies that Required 
Acti.ons of the Condition continue to apply for e,ach . 
additional fai11.1re, with Completion Time.s b,ased on H11tial 
entry into the Condition. Howe-..er, the ~equired Acti·ons f<}r 
t:noperable EOC-R?T instrurnentati1on ch·a}nnels provide 
approp<'i·ate corni:,ensatory measures fo.r sep.arate incrperatil e 
channels. As such, a Note has been provided th~t al~Dhs 
separate CoMirtion entry for each inoperable EOC-RP'T 
instrumentation thannel. 
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With one or more required channels inoperable, but w1th 
EOC-RPT trip capability maintained (refer to Required 
Action B.1 Bases), the EOCTRPT System is capable of 
performing the intanded function. However~ the reliability 
and redundancy of the EOC-RPT instrumentation is reduced 
such that a single failure in the remaining trip system 
could result in the inability of the EOC-RPT System to 
perform the intended function. Therefore, only a limited 
time is allowed to restore compliance with the LCO. Because 
of the diversity of sensoFs available to provide trip 
signals, the low probability of extensive numbers of 
inoperatiilities affecting all diverse Functions, and the low 
probability of an event requiring the initiation of an 
EOC-RPT, 72 hours is provided to restore the inoperable 
channels (Required Action A.1). Alternate~y, the inoperable 
channels may be placed in trip (Required Action A.2) since 
this would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. As noted in Required Action 
A.2, placing the channel in trip with no further 
restrictions is not allowed if the inoperable channel is the 
result of an inoperable breaker, since this may not 
adequately compensate for the inoperable breaker (e.g., the 
breaker may be inoperable such that it will not open). 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Ti~ (RICT) 
Program. A Note has been provided to indicate that a RICT is 
only applicable when a loss of function has not occurred. If 
it is not desired to place the channel in trip (e.g., as in 
the case where placing the inoperable channel in trip would 
result 1n an RPT, or if the inoperable channel is the result 
of an inoperable breaker), Condi~ion C must be entered and 
1ts Required Actions taken. 

Ll 

Required Action B.1 is intended to ensure that appropriate 
act1ons are taken 1f multiple, inoperable, untrip~ed 
channels within the same Function result 1n t'he Functfon not 
~ainta1n1ng EOC-RPT trip capability. A Function is 
cons1del"ed to be maintaining [OC-RPT trip capability when 
suffic1ent channels are OPERABLE or 1n trip, such that the 
EOC-RPT System will generate a trip s1gnal f~om the given 
Function on a valid s1gnal and both rec1rculH1on pumps can 
be tripped. This requires two channels of the Function 1n 
tne same tr1p system, to each be OPERABLE or in trip, eQd 
the associated EOC-RPT break.ers to be OPERABLE. 

Ctont1nued) 
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Th~ 2 h~ur Completion Time is sufficient time for the 
operator ta take corrective action, and takes into acco~nt the 1ike1ih·0"od o,f an .event requiring actuation of the 
£0C-RPT instr~mentation during this pertod. It is also consistent W'ittil the 2 hour Completion Time provided in LCO 3.2.1 and 3.2.2 for Required Action A.l, since this instrvmentatim~•s purpose is to prec1~©e a thermal linrit 
violation. 

C .1 and C_,2 

With any Required Action and associated Compl~tion Time not met, THERM-M POWER must be reduced t0 < 26. 3% RTP withi-1'1 
4 hours. Alternately, for an inoperable break~r (e.g., the breaker may be inoperable such that it will not open) the associated recirculation pump may be removed from service, since this performs the intended function of the 
instrumentation. The allowed Completion Time of 4 hours is reasonable. based on operating experience, to reduce ThlERMAL POWER to< 26.3% RTP from full power conditions in an orderly manner and. w-ithout challenging plant systems. 

Required Action t.1 is modified by a Note which states that the Required Action is only applicable if the inoperable channel is the result of an inoperable RPT breaker. The NOTE clarifies the situations under which the associated Required Action would b.e the appropriate Required Action. 

Tt:ie Survei 11:ances are mod Hied by a Note· to i n-dtcat-e that when a channel is placed in an inoperable status solely for performance 0f req~ired Surveillances, entry fnto associated ConditiGn:S atld' Required Actions may be del'ayed for up to 
6 hours provid'ed the associateci .Function maintains EOC-RPl trip capability. Upon completion of the Surveillance, or expiration of the 6 hour allowance, the channel must be rtturned to OP'ERABLE status or the applicable Conditiort 
entered and Required Actions taken. This Note is based on the relia,bilHy ainalys1s (Ref. 5) assumption of the av·e·rage time requ1 re0 to perform channel St,irveillance. That 
analysis dem~hstrated that the 6 hour testing allowance do~s not significantly reduce the probability that the 
recirculation pumps will trip when necessary. 
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A CHAN~EL FUNCTiONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. 

The Surveillance Frequency is controlled under the 
S,u r v e i 11 an c e Frequency Cont r o l P r o gram . 

SR 3.3.4.2.2 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpoint 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.2.3 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The system functional test of the pump breakers is 
included as a part of this test, overlapping the LOGIC 
SYSTEM FUNCTIONAL TEST, to provide complete testing of the 
associated safety function. Therefore, if a breaker is 
incapable of operating, the associated instrument channel(s) 
wou1d also be inoperabJe. 

The Surveillance Frequency is controlled under the 
Surv~illance Frequency Control Program. 

B 3.3-92h Revision No. 87 
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This SR ensures that an EOC-RPT 1nitiated from the 
TSV-Closure and TCV Fast Clo~ure, Trip Oil r,res,sure-Low Fur1cti.oi1s wn 1 not be inadvertenf1y bypa:ssed when THERMAl POWER 1s ~ 26.3% RTP. This involves calibration of the , byp-0ss channels. Adequate margins for the instrument 
setpaint methodologies are incorporated into the actual
setpoint. Because maih turbine bypass tlow can affect this setpoint nonconservat1vely (THERMAL POWER is derived from first stage presswre) the main turbine bypass valve5, must 
remain closed during ttie calibration at THERMAL POWER 
~ 26.3% RTP to ensure that the calibrati0n remains valid. 1f al"ly bypass chann.el 's setpoin'b is nonc0nservative (i.e., the Functions are bypassed at~ 26.3% RTP, eithe~ due to open main turbine bypass valves or other rea~ons), the affected TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low Functions are considered inoperable. Alternatively, the bypass channel can be placed in the conservative condition (nonbypass). If placed in the nonbypass condition, this SR is met with the channel considered OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance frequency Control Program. 

SR 3.3.4.2.5 

This SR ensures that the i ndi vi dual channel response times are less than or equal to the maximum values assumed in the a-cddent analysis. The EOC-RPT SYSTEM RESPONSE TIME 
accepta~c.e cri ter1 on is 111cl uded in Referen~e 6. 

A ~Gt~ to the Surveillance states that breaker int~rruption time .may be assumed from the merst recent performance of SR 3.3.4.2.6. This is allowed since the time to open the
contacts after energization of the trip coil and the arc 
suppression time are short and do not appreciablx chan9e, due to the design of the,breaker opening device and the fact th~t the breaker is not routinely cycled. 
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SR ~-J,4,Z,5 (c~nt1nued) 

Response time.s cannot be ctetumi ned at power :becau.sl.i.' 
o.perat1on of fi.nal adt1ated ~e-vices is reciuired. Tne 
Surveillance 'Freqt1ency is. controlled un<ler the Surv-ell'l.ance 
Frequency Control Program. 

Thi.s SR ensures .that the RH. breater interruptioi:, time {arc· 
suppression time plus ttme to oper:i the contacts) is pr,ovic!ed 
to the EOC-RPT SYSTEM RES.PONS[ TIM'£ test. The Survei n ante 
Frequ·i;ncy j s control 1 ed un:d.er. the Survei 11 a nee Fre~ue~cy 
ContrGl Prog-r.am. 

1. 

2. 

3. 

4. 

UFSAR, Fig.ure 7.9.4A, Sheet 3 of 3 (EOC-RPT log1c 
diagram). 

UFSAR, Section 7.9.4~4.3. 

UF,SAR, Section.14.5.1.2.4. 

NEDE..-24011-~P-A, nGen-eral Electric Standard ApplHation 
for Reactor Fual ," latest app~oved version. 

5. GENE-77G,06-l ... -A, "Bases for Changes to Surveillance 
.fest Intervals and Allow~d 0ut•Of-Ser~1ce Times fdr 
Selected InstrlJlllent.ation Techn1cal Specificatioirfs,"" 
December 1992. 

6. Core Dper~.ting limHs Re,µort. 

7~ NEDC-J3873P, "Safety Analysis for Peach bottom Atom1c 
Power Stati0h, Units 2 and 3, Thermal Power 
0ptimhat1on," Re'lisiorT Q·~ 
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BACKGROUND 

PBAPS UNIT 3 

The purpose of the ECCS instrumentation is to initiate 
appropriate responses from the systems to ensure that the 
fuel is adequately cooled in the event of a design basis 
accident or transient. 

For most abnonnal operational transients and Design Basis 
Accidents (DBAs), a wide range of dependent and independent 
parameters are monitored. 

The ECCS instrumentation actuates core spray (CS), low 
pressure coolant injection (LPCI), high pressure coolant 
injection (HPCI), Automatic Depressurization System (ADS), 
and the diesel generators (DGs). The equipment involved 
with each of these systems is described in the Bases for 
LCD 3. 5 .1, "ECCS - Operating. 11 

Core Spray System 

The CS System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level-Low Low Low (Level 1) or Drywell Pressure-High 
with a Reactor Pressure - Low permissive. The reactor vessel 
water level and the reactor pressure variables are monitored 
by four redundant transmitters, which are, in turn, 
connected to four pressure compensation instruments. The 
drywell pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure compensation instruments 
and the trip units are connected to relays which send 
signals to two trip systems, with each trip system arranged 
in a one-out-of-two taken twice logic (each trip unit sends 
a signal to both trip systems.) Each trip system initiates 
two of the four CS pumps. 

Upon receipt of an initiation signal, if normal AC power is 
available, CS pumps A and C start after a time delay of 
approximately 13 seconds and CS pumps Band D start after a 
ti'me delay of approximately 23 seconds. If normal AC power 
is not av-ailable, the four CS pumps start simultaneously 
after a time delay of approximately 6 seconds after the 
respective DG is ready to load. 

(continued) 
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The CS test line isolation valve, which is also a primary 
containment isolation valve (PCIV), is closed on a CS 
initiation signal to allow full system flow assumed in the 
accident analyses and maintain primary containment isolated 
in the event CS is not operating. 

The CS pump discharge flow is monitored by a differential 
pressure indicating switch. When the pump is running and 
discharge flow is low enough so that pump overheating may 
occur, the minimum flow return line valve is opened. The 
valve is automatically closed if flow is above the minimum 
flow setpoint to allow the full system flow assumed in the 
accident analysis. 

The CS System also monitors the pressure in the reactor to 
ensure that, before the injection valves open, the reactor 
pressure has fallen to a value below the CS System's maximum 
design pressure. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 
whose contacts are arranged in a one-out-of-two taken twice 
logic. 

Low Pressure Coolant Injection System 

The LPCI is an operating mode of the Residual Heat Removal 
(RHR) System, with two LPCI subsystems. The LPCI subsystems 
may be initiated by automatic means. Automatic initiation 
occurs for conditions of Reactor Vessel Water Level - Low Low 
Low (Level I); Drywel 1 Pressure -High with a Reactor 
Pressure-Low (Injection Permissive). The drywell p.ressure 
variable is monitored by four redundant transmitters, which, 
in turn, are connected to four trip units. The reactor 
vessel water level and the reactor pressure variables are 
monitored by four redundant transmitters, which are, in 
turn, connected to four pressure compensation instruments. 
The outputs of the trip units and pressure compensation 
instruments are connected to relays which send signals to 
two trip systems, with each trip system arranged in a one
out-of-two taken twice logic (each trip unit sends a signal 
to both trip systems). Each trip system can initiate all 
four LPCI pumps. 

(continued) 
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Low Pressure Coolant lnjectjon System (continued) 

Upon receipt of an initiation signal if normal AC power is 
available, the LPCI A and B pumps start gfter a delay of 
approximately 2 seconds. The LPCI C and D pumps are started 
after a delay of approximately 8 seconds. If normal AC 
power is not available, the four LPCI pumps start 
simultaneously with no delay as soon as the standby power 
source is available. 

Each LPCI subsystem's discharge flow is monitored by a 
differential pressure indicating switch. When a pump is 
running and discharge flow is low enough so that pump 
overheating may occur, the respective minimum flow return 
line valve is opened. If flow is above the minimum flow 
setpoint, the valve is automatically closed to allow the 
full system flow assumed in the analyses. 

The RHR test line suppression pool cooling isolation valve, 
suppression pool spray isolation valves, and containment 
spray isolation valves (which are also PCIVs) are also 
closed on a LPCI initiation signal to allow the full system 
flow assumed in the accident analyses and maintain primary 
containment isolated in the event LPCI is not operating. 

The LPCI System monitors the pressure in the reactor to 
ensure that, before an injection valve opens, the reactor 
pressure has fallen to a value below the LPCI System's 
maximum design pressure. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are tonnected to relays 
whose contact~ are arranged in~ one-out-of-two t~ken twice 
logic. Additionally, instruments are provided to close the 
recirculation pump discharge valves to ensure that LPCI flow 
does not bypass the core when it injects into the 
recirculation lines. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 
whose contacts are arranged in a one-out-of-two taken twice 
logic. 

(continued} 
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Low Pressure Coolant Injection System (continued} 

Low reactor water level in the shroud is detected by two 
additional instruments. When the level is greater than the 
low level setpoint LPCI may no longer be required, therefore 
other modes of RHR (e.g., suppression pool cooling) are 
allowed. Manual overrides for the isolatiQns below the low 
level setpoint are provided. 

High Pressure Coolant Injection System 

The HPCI System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level -Low Low (Level 2} or Drywel l Pressure -High. 
The reactor vessel water level variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The drywell 
pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure compensation instruments 
and the trip units are connected to relays whose contacts 
are arranged in a one-out-of-two taken twice logic for each 
Function. 

The HPCI pump discharge flow is monitored by a flow switch. 
When the pump is running and discharge flow is low enough so 
that pump overheating may occur, the minimum flow return 
line valve is opened. The valve is automatically closed if 
flow is above the minimum flow setpoint to allow the full 
system flow assumed in the safety analysis. 

The HPCI test line isolation v·alve (which is also a PCIV) is 
closed upnn receipt of a HPCI initiation signal to allow the 
full system flow assumed in the accident analysis and 
maintain primary containment isolated in the event HPCI is
not operating. 

The HPCI System also monitors the water levels in the 
condensate storage tank (CST) and the suppression pool 
because these are the two sources of water for HPCI 
operation. Reactor grade water in the CST is the normal 
source. Upon receipt of a HPCI initiation signal, the CST 

<conttnued) 
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High Pressure Coolant Injection System (continued) 

suction valve is automatically signaled to open (it is 
normally in the open position) unless both suppression pool 
suction valves are open. If the water level in the CST 
falls below a preselected level, first the suppression pool 
suction valves automatically open, and then the CST suction 
valve automatically closes. Two level switches are used to 
detect low water level in the CST. Either switch can cause 
the suppression pool suction valves to open and the CST 
suction valve to close. The suppression pool suction valves 
also automatically open and the CST suction valve closes if 
high water level is detected in the suppression pool. To 
prevent losing suction to the pump, the suction valves are 
interlocked so that one suction path must be open before the 
other automatically closes. 

The HPCI provides makeup water to the reactor until the 
reactor vessel water level reaches the Reactor Vessel Water 
Level -High (Level 8) trip, at which time the HPCI turbine 
trips, which causes the turbine's stop valve and the control 
valves to close. The logic is two-out-of-two to provide 
high reliability of the HPCI System. The HPCI System 
automatically restarts if a Reactor Vessel Water Level - Low 
Low (Level 2) signal is subsequently received. 

Automatic Depressurizatjon System 

The ADS may be initiated by automatic means. Automatic 
initiation occurs when signals indicating Reactor Vessel 
Water Level-Low Low Low (Level I); Drywell Pressure-High 
or ADS Bypass Low Water Level Actuation Timer; Reactor 
Vessel Water Confi nnatory Level - Low { Leve 1 4); and CS or 
LPCI Pump Discharge Pressure-High are all present and the 
ADS Initiation Timer has timed out. There are two 
transmitters each for Reactor Vessel Water Level - Low Low 
Low (Level I) and Drywe 11 Pres sure - High, and one 
transmitter for Reactor Vessel Water Confirmatory Level - Low 
(Level 4) in each of the two ADS trip systems. Each of 
these transmitters connects to a trip unit, which then 
drives a relay whose contacts form the initiation logic. 

Each ADS trip system includes a time delay between 
satisfying the initiation logic and the actuation of the ADS 
valves. The ADS Initiation Timer time delay setpoint chosen 
is long enough that the HPCI has sufficient operating time 

(continued) 
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Automatic Depressurization System (continued) 

to recover to a level above Level 1, yet not so long that 
the LPCI and CS Systems are unable to adequately cool the 
fuel ff the HPCI fails to maintain that level. An alarm in 
the control room is annunciated when either of the timers is 
timing. Resetting the ADS initiation signals resets the ADS 
Initiation Timers. 

The ADS also monitors the discharge pressures of the four 
LPCI pumps and the four CS pumps. Each ADS trip system 
includes two discharge pressure permissive switches from all 
four LPCI pumps and one discharge pressure permissive switch 
from all four CS pumps. The signals are used as a 
permissive for ADS actuation, indicating that there is a 
source of core coolant available once the ADS has 
depressurized the vessel. Two CS pumps in proper 
combination (C or D and A or B) or any one of the four LPCI 
pumps is sufficient to permit automatic depressurization. 

The ADS logic in each trip system is arranged in two 
strings. Each string has a contact from each of the 
fo 11 owing variables: Reactor Vessel Water Level - Low Low 
Low (Level l); Drywell Pressure-High; Low Water Level 
Actuation Timer; and Reactor Vessel Water Level - Low Low Low 
(Level 1) Permissive. One of the two strings in each trip 
system must also have a Reactor Vessel Water Confirmatory 
Level - Low (Level 4). After the contacts for the initiation 
signal from either drywell pressure or reactor vessel level 
(and the timer for reactor vessel level timing out) close, 
the following must be present to initiate an ADS trip 
system: all other contacts in both logic strings must 
close, the ADS initiation·timer must time out, and a CS or 
LPCI pump discharge pressure signal must be present. Either 
the A or B trip system will cause all the ADS relief valves 
to open. Once the Drywe 11 Pressure - High s i gna 1 , the ADS 
Low Water Level Actuation Timer, or the ADS initiation 
signal is present, it is individually sealed in until 
manually reset. 

Manual inhibit switches are provided in the control room for 
the ADS; however, their function is not required for ADS 
OPERABILITY (provided ADS is not inhibited when required to 
be OPERABLE). 

(continued) 
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The DGs may be initiated by automatic means. Automatic 
initiation occurs for conditions of Reactor Vessel Water 
Level-Low Low Low {Level 1) or Orywell Pressure ... High. The 
DGs are also initiated upon loss of voltage signals. (Refer 
to the Bases for LCO 3.3.8.1, "Loss of Power (LOP) 
Instrumentation," for a discussion of these signals.) The 
reactor vessel water level variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The drywell 
pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the four pressure compensation 
instruments and the trip units are connected to relays which 
send signals to two trip systems, with each trip system 
arranged in a one-out-of-two taken twice logic (each trip 
unit sends a signal to both trip systems). The B trip 
system initiates all four OGs, and the A trip system 
initiates all four DGs. The DGs receive their initiation 
signals from the CS System initiation logic. The OGs can 
also be started manually from the control room and locally 
from the associated DG room. Upon receipt of a loss of 
coolant accident (LOCA) initiation signal, each DG is 
automatically started, is ready to load in approximately 
10 seconds, and will run in standby conditions (rated 
voltage and speed, with the OG output breaker open). The 
DGs will only energize their respective Engineered Safety 
Feature buses if a loss of offsite power occurs. {Refer to 
Bases for LCO 3.3.8.1.) 

The actions of the ECCS are explicitly assumed in the safety 
analyses of References I, 2, and 3. The ECCS is initiated 
to preserve the integrity of the fuel cladding by limiting 
the post LOCA peak cladding temperature to less than the 
10 CFR 50.46 limits. 

ECCS instrumentation satisfies Criterion 3 of the NRC Policy 
Statement. Certain instrumentation Functions are retained 
for other reasons and are described below in the individual 
Functions discussion. 

The OPERABILITY of the ECCS instrumentation is dependent 
upon the OPERABILITY of the individual instrumentation 
channel Functions specified in Table 3.3.5.1-1. Each 
Function must have a required number of OPERABLE channels, 

(continuedl 
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with their setpoints within the specified Allowabl€ Values, where appropriate. The actual setpoint ~s calibrated consistent with applicable setooint methodology assumptions. Table 3.3.5.1-1 is modified by a footnote Which is added to show that certain ECCS imtrumenitat1on Functions also p·erform DG initiation. 

Allowable Values are specified for each ECCS Function specified ifl the Table. Trip setpoints are specified in the setpoint calculations. The trip setpoints are selected to ensure that the settings do not exceed the Allowable · Value between CHANNEL CALIBRATIONS. Operation with a trip setting less conservative than the trip setpoint, but within its Allowable Value, is acceptable. A channel is inoperable if its actual trip setpoint is not within its required Allowable Value. Trip setpoints are those predetermined values of output at which an action should take place. The setpoints are cqmpared to the actual process parameter (e.g., reactor vessel water level), and when the measured output value of the process parameter exceeds the setpoint, the associated device (e.g., trip unit) changes state. The analytic or design limits are derived from the limiting values of the process parameters obtained from the safety analysis or other appropriate documents. The Allowable Values are derived from the an~lytic or design limits, corrected for calibration, process, and instrument errors. The trip setpoints are determined from analytical or design limits, corrected for calibration, process, and instrument errors, ,as well as, instrument drift. In selected cases, the Allowable- Values and trip setpoints are determined from engineering judgement or historically accepted practtce relat'1v.e to the intended functions of the channel. me tri~· setpoints determined in this manner provJde ad·equate protect10n by assuming instrument and process unc.erta~nt·~es expected for the environments cturtng the operating t ◄ me Of the associated channels are accounted for. For the Core Spray and LPCI Pump Start-Time Delay Relays, adequate margin's for applicilb1e setpo-int methodologies are incorporated into the Allowable Values and actual setpoints. 

In general, the individual Functions arce required to be OPERABLE in the MODES or ether specified conditions that may require ECCS (or DG) initiation tG mitig~te Lhe conseq~&n~es of a design basis transient or accid~nt. To ertsure reliabie ECCS and OG function, a combinatio~ of Fun~tions is required to provide primary and second~ry initiation signals. 
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The specific Applicable Safety Analyses, LCO, and Applicability discussion5 are listed below on a function by Functi6n basis. 

C9re Spray and Low Press~re Coplant Injection Systems 
1. a. 2. a. Reactor Vessel Water Level-Low Low Low (level U 
Low reactor pressure vessel (RPV) water level indicat~s that the capability to cool the fuel may be threatened. Should RPV water level decrease too far, fuel damage could result. The 1ow pressure ECCS and associateG DGs are initiated at Reactor Vessel Water Level~Low Low Low (level 1) to ensure that core spray and flooding functions are availab1e to prevent or minimize fuel damage. The OGs are initiated from Function 1.a signals. This Function, in conjunction with a Reactor Pressure-Low (Injection Permissive) signal, also initiates the closure of the Recirculation Discharge Valves to ensure the LPCI subsystems inject into the proper RPV location. The Reactor Vessel Water Level-Low Low Low (Level 1) is one of the Functions assumed to be OPERABLE and capable of initiating the ECCS during the transients analyze~ in References 1 and 3. In addition, the Reactor Vessel Water Level-Low Low Low (Level 1) Functi-on is directly assumed in the analysis of the recirculation line break (Ref. d) and the control rod drop accident (CRDA) analysis. The core cooling function of the tCCS, along with the scram action of the Reactor Protect1on System (RPS), ensures that the fuel peak claddi~g temperature remains below the limits of 10 CFR 50.46. 

Reactor Vessel Water Leve,1-Low Low Low (Level 1) signals are initiated from four level transmttters that sense the difference between the pressure due to a constant column Gf water (reference leg) and the pressure due to the actual water lev·el (variable leg·} ir:"1 the vessel. 

Trie Reactor Vessel Water Levei -Low Low Low ( Level l) AlHw.able Value is ctiosen to al'low time for the low pressure co~e flooding systems to activate and provide ad~quate cooling. 

Four channels of Reactor Vessel Water Leve1 -low Low Low (Level 1) Function are Qnly required to be OPERABLE whe~ the EtCS a~e required to be OPERABLf to ensure that no single ~nstr~men~ failure can preclude ECCS initiation. 
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High pressure irr the drywell could indicate a break in the reactor coolant pressure boundary (RCPB). The low press~re ECCS and associated DGs are initiated upon rece1pt of the Drywell Pressure-High Function with a Reactor Pressure-Low (Injection Permissive) in order to minimize the possibility of f~el damage. 7he DGs are in1tiated from Function 1.b signals. This Function also initiates th~ closure of the recirculation discharge valves t0 ensure the LPCI subsystems inject into the proper RPV location. The Drywell Pressure-High Function with a Reactor Pressure-Low (Injection Permissive), along with the Reactor Water level-Low Low Low (Level 1) Function, is directly assumed in the analysis of the recirculation line break (Ref. "4). The core cooling function of the ECCS, along with the scram action of the RPS, ensures that the fuel peak cladding temperature remains below the limits of 10 CFR 50.46. 
High drywell pressure signals are initiated from four pressure transmitters that sen~e drywell pressure. The Allowable Value was selected to be as low as possible and be indicative of a LOCA inside primary cofitainment. 
rh.e Orywe 11 Pressure-High Function is re qui red to be OPERABLE when the ECCS or DG is required t0 be OPERABLE "in conjunctio~ with times when the primary containment is requtred to be OPERABLE. Thus, four ~hennels of the CS and LPCI Drywel 1 Pressure-High Function -are required to be OPERABLE ip MODE$ 1, 2, and 3 to ensure that no single iostrument fai1ure can precl~de ECCS and D'G initiation. In MODES 4 and 5, the Orywel1 Pressure-High fllncti,on is not required, since there is insufficient eTiergy in the reactQr to pressurize the primary containment to Drywell Pr~ssureHigh setpoint. Refer to LCO 3.5.1 for Applicability Bases for the low pressure ECCS subsyste;ms and to lCO 3.8,1 for Applicability Bases for the DGs. 

{ cont i□ Yi.id 2 
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I.e. 2.c,. Reactor Preswre-Low On1ecti0:n P~rmissive) 

Low reactor pressure signals are used as permissives for the low pressure ECCS subsystems. This ensures that, prior to opening the injection valves of the low pressbr~ ECCS subsystems or initiating the low press~re ECCS su~systems on a Drywell Pressure-High si·gnal, the reactor pressu.re h:as fallen to a value below these subsystems' maximum design pressure and a break inside the RCPB has occurred respectively. This Function also provides permissive for the closure of the recirculation dischar,ge valves to ensure the LPCI subsystems inject into the proper RPV location. The Reactor Pressure-Low is one of the Functions assumed to be OPERABLE and capable of permitting init1ation of the ECCS during the transients analyzed in References 1 and 3. In addition, the Reactor Pressure-Low Function is directly assumed in the analysis of the recirculation line b~eak (Ref. 4). The core cooling function of the ECCS, along with the scram action of the RPS, ensures that the fuel peak cladding temperature remains below the limits of 
10 CFR 50.46. 

The Reactor Pressure-Low signals are initiated from four pressure transmitters that sense the reactor dome pressure. 
The Allowable Va1ue is low enough to prevent overpressuring the equipm~nt in the low pressure ECCS, but high enough to ensure that the ECCS injection prevents the fuel peak cladding temperature from exceeding the limits of 10 CFR 50.46. 

Four channels of Reactor Pressure-Low Functior1 are only required to be OPERABLE when the ECCS is required to be OPERABLE to ensure that no single instrument failure can 
r prec1ude ECCS initiution. 

l..d, 2.g., Core Sorav .and low Pr:essure Coolant Iniecti.oo Pump Discharge flow-Low (Bypass) 

The mini,mum flow instruments ar1: provided to prote'Ct the associated 1ow pressure ECCS pump from overheating when the pump is operating and the assotiated injection val~e is not fully open. The minimum flow line valve is opened when low flow is sensed, and the valve is automatically closed wh€n the flow rate is adequate to protect the pump. The LPCI and 

B 3.3-103 Revision No. 143 



c .. _ 

' ' ,,-- . 
I / , 1~/ 
I 
I 
' 

C 

BASES 

APPLICABLE 
SAFETY ANALYSES 
LCO, and 
APPLICABILITY 

PBAPS UNU 3 

ECC.S Instrumentation 
B 3.3.5.1 

l.d. 2.q, Core Spray and Low Pressure Co0}ant Iniection Pump Dis~harg~ Flo1tlow L6vpass) CcontinYed) 

CS Pump Discharge Fl ow- Low Functions are assumed to be OPERABLE and capable of closing the minirnwm flow, v.alves to ensure that the low pressure ECCS flows· assumed during the transients and accidents analyzed in References 1, 2, and 3 ere met. The core cooling function Qf the ECCS, a1ong with the scram action of the RPS, ensures that the fuel peak cladding temperature remains below th.e limits of 
10 CFR 50 .46. 

One differential pressure switc~ per ECCS pump is ~sed to detect the associated subsystems' flow rates. The logic is arranged such that each switch causes its associated minimum flow valve to open. The logic will close the minimum flow valve once the closure setpoint is exceeded. The LPCI minimum flow valves are time delayed such that the valves will not open for 10 seconds after the switches detect low flow. The time delay is provided to limit reactor vessel inventory loss during the startup of the RHR shutdown cooling mode. The Pump Discharge Flow-Low Allowable Values are high enotigh to ensure that the pump flow rate is sufficient to protect the pump, .yet low enough to ensure that the closure of the minimum flow valve is initiated to allow full flow into th€ core. 

Each channel of Pump Discharge Flow-Low Function (four CS channels and four LPCI channels) is only required to be OPERABLE when the associated ECCS is required to be OPERABLE to ensure that no single instrument failure can preclude the ECCS function., 

1.e, l.f. Core Spray Pump Start-Time Delay ReJay 
fhe purpose of this time delay is to stagger the start of the CS pumps that a.re in e:ach of Divisions· I' and II t~ prevent overloading the power sou.rce. This Function is necessary when power is being supplied from the offsite sources or the standby power sources GOG). The CS Pump Start-Time Delay Relays are assumed to be QPERABLE Ln the accident and transient analyses requiring ECCS iniUation. That is, the analyses a ssurne that the pumps wi l1 Hd ti ate when required and excess loading will not cau~e failure of the power sources. 

C 
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l.:e, 1.f. Core Sgrav Pump Start-nm~ DeJav Relav 
(continued) 

There are eight Core Spray Pump ~tart-Time Delay Relays, 
two in each of the CS pump start lo~ic circuits (one for 
when affsite power is available and Qne for when offsite 
power is not available). One of each type of time delay 
relay is dedicated to a single pump start logic, such that a 
single failure of a Core Spray Pump Start-Time Delay Relay 
will not result in the failure of more than one CS pump. In 
this condition, three of. the four CS pumps will remain 
OPERABLE; thus, the single failure criterion is met (i.e., 
loss of one instrument do~s not preclude ECCS initiation). 
The.Allowable Value for the Core Spray- Pump Start-Time 
Delay Relays is chosen to be long enough so that the power 
source will not be overloaded and short enough so that ECCS 
operation is not degraded. 

Each channel of Core Spray Pump Start-Time Delay Relay 
Function is required to be OPERABLE only when the associated 
CS subsystem is required to be OPERABLE. 

2.d, Reactor Pressure-Low Low <Recirculation Discharge 
Valve Permissive> 

Low reactor pressure signals are used as permissives for 
recirculation discharge valve closure. This ensures that 
the LPCI subsystems inject into the proper RPV location 
assumed in t,he safety analysis. The Reactor Pressure-low 
Low is one of the functions assumed to be OPERABLE and 
capab 1 e of closing the valve during the transients analyzed 
in References 1 and 3. The core coo1ing functiorrof the 
ECCS, along with, the" scram action of the RPS, :ensures ttiat 
the fuel peak cladding temperature remains below th~ lim~t6 
of 10 C_fR 50.46. The Rea'Ctor Pressure-Low L.ow Function i.s 
directly assumed in the analysts of the recirculation lina 
break (Ref. 4). 

The Reactor Pr~ssure-Low Low s_ignals a:re initiated from 
fowr pressure transmitters that sense the reactor pressure. 

The Allowoble Value is chosen to ensure that th& va1ves 
close prior to commencement of LPCI inJect1on flQW 1ntv th~ 
core, as assumed in the saf~ty analysis. 

~ 3.3-105 Revis10'tl N.o. 143 



.c_~, BASES 

(_ 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

PBAPS UNIT 3 

ECCS Instrumentation 
8 3.3.5.1 

2, d. Reactor Pressure - Low Low <Rec 1 rcul at ion 01 scharge 
Valve Permissive) (continued) 

Four channels of the Reactor Pressure - Low Low Function are 
only required to be OPERABLE in HODES 1, 2, and 3 with the 
associated recirculation pump discharge valve open. With 
the valve(s) closed, the function of the instrumentation has 
b€en performed; thus, the Function is not required. In 
MODES 4 and 5, the loop injection location is not critical 
since LPCI injection through the recirculation loop in 
either direction will still ensure that LPCI flow reaches 
the core (i.e., there is no significant reactor back 
pressure). 

2. e. Reactor Vessel Shroud Level - Leve 1 0 

The Reactor Vessel Shroud Level - Level O Function is 
provided as a permissive to allow the RHR System to be 
manually aligned from the LPCI mode to the suppression pool 
cooling/spray or drywell spray modes. The reactor vessel 
shroud level permissive ensures that water in the vessel is 
approximately two thirds core height before the manual 
transfer is allowed. This ensures that LPCI is available to 
prevent or minimize fuel damage. This function may be 
overridden during accident conditions as allowed by plant 
procedures. Reactor Vesse 1 Shroud Leve 1 - Level O Function 
is implicitly assumed in the analysis of the recirculation 
line break (Ref. 4) since the analysis assumes that no LPCI 
flow diversion occurs when reactor water level is below 
Level 0. 

Reactor Vessel Shroud Level -Level O signals are initiated 
from two level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level {variable leg) in the vessel. The Reactor Vessel 
Shroud Level - Leve 1 0 A 11 owab le Value is chosen to a 11 ow the 
low pressure core flooding systems to activate and provide 
adequate cooling before allowing a manual transfer. 

(continued) 
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2.g, Rea·v:tor Ves)el Shro!Jd LeveJ:=:Level o Ccontinu.ed) 

Two cl<lan.ne1 s of the Reactor Vess-el Shroud Le:vel -L.evel 0 
Function are only required to be QPERABLE in MOQES 1, 2, 
a n d 3 . I n MODES 4 a n d 5 , t h e s p e iz if i e d i n it i a t i o.n ti me of 
the LPCI subsystems is not assumed; and other admin1st~ative 
controls are adequate to control the valves associated with 
this Function (since the systems that the valves are mpened 
for are n0t required to be OPERABLE in MODES 4 and 5 and are 
normally "ot used). 

2.f, Low Pressure Coolant Injectioo Pump Start-Time Delay 
Re.l.a;l 

The purpose of this time delay is to stagger the start of 
the LPCI pumps that are in each of Divisions I and II, to 
prevent overloading the power source. This Function is only 
necessary when power is being supplied from offsite sources. 
The LPCI pumps start simultaneousli•with no time delay as 
soon as the standby source is available. The lPCI Pump 
Start-Time Delay Relays are assume_d to b,e OPERABLE in the 
accident and transient analyses requiring ECCS initiation. 
~hat is, the analyses assume that the pumps will initiate 
when required and excess loading wnl not cause failure of 
the power sources. . 

There are eight LPCI Pumo Start-Time Delay Relays, two in 
each of the RHR pump start logic circuits. Two ti-me delay 
relays are dedicated to a single pump start logic. ~oth 
timers in the.RHR ~ump start fogic would have to fail to 
prevent ~n RHR pump from starting within the required time; 
th,erefore, the low pressure fCCS pu11ups wi 11 r-ema in OPERABLE; 
thus, the single failure criterhrn is met CL&., loss of one 
instrument does not preclude ECCS initiation). Th~ 
AllowalJle_Values for the LPCl Pump Start~Time Delay Relays 
are chosen to be long en0ugt, so th,at most of the starting 
transient o'f tfie first pump is rnmp1ete l:fefore start i rrg the 
second pump on the same 4 -1<V. emer.gency bus -anct short e'nough 
so that ECCS operation is ~ot d~raded, 

Each channel of LPCI Pump Start-Time Delay Relay Function 
is required to be OPERABLE only when the associated LPC! 
subsystem is required to be OPERABLE. 
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High Pressure Coolant Injection {HPCI} System 

3. a. Reactor Vessel Water Level - Low Low (level 2) 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, the HPCI 
System is initiated at Level 2 to maintain level above the 
to,p of the active fuel. The Reactor Vessel Water Level - Low 
Low (Level 2) is one of the Functions assumed to be OPERABLE 
and capable of initiating HPCI during the transients 
analyzed in References 1 and 3. Additionally, the Reactor 
Vessel Water Level -Low Low {Level 2) Function associated 
with HPCI is credited as a backup to the Drywell 
Pressure-High Function for initiating HPCI in the analysis 
of the recirculation line break. The core cooling function 
of the ECCS, along with the scram action of the RPS, ensures 
that the fuel peak cladding temperature remains below the 
limits of 10 CFR 50.46. 

Reactor Vessel Water Level - Low Low (Level 2) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level - Low Low (Level 2) Allowable 
Value is high enough such that for complete loss of 
feedwater flow, the Reactor Core Isolation Cooling {RCIC) 
System flow with HPCI assumed to fail will be sufficient to 
avoid initiation of low pressure ECCS at Reactor Vessel 
Water Level - Low Low Low (Level 1). 

Four channels of Reactor Vessel Water Leve'l .... Low Low 
(Level 2) Function are required to be OPERABLE only when 
HPCI is required to be OPERABLE to ensure that no single 
instrument failure can preclude HPCI initiation. Refer to 
LCO 3.5.1 for HPCI Applicability Bases. 

3.b. Drywell Pressure-High 

High pressure in the drywell could indicate a break in the 
RCPB. The HPCI System is initiated upon receipt of the 
Drywell Pressure-High Function in order to minimize the 
possibility of fuel damage. The Drywell Pressure-High 
Function is directly assumed in the analysis of the 

(continued) 
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3.b. Drvwel] Pressure-High (conti.nued) 

recirculation line break {Ref. 4). The core cooling 
function of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cladding temperature remains 
below the limits of IO CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible to be 
indicative of a LOCA inside primary containment. 

Four channels ,of the Dryw~ll Pressure-High Function are 
required to be OPERABLE when HPCI is required to be OPERABLE 
to ensure that no single instrument failure can preclude 
HPCI initiation. Refer to LCO 3.5.l for the Applicability 
Bases for the HPCI System. 

3.c. Reactor Vessel Water Level -High (level 8) 

High RPV water level indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to trip the HPCI turbine to prevent overflow into the main 
steam lines (HSls). The Reactor Vessel Water Level-High 
(Level 8) Function is assumed to trip the HPCI turbine in 
the feedwater controller failure transient analysis if HPCI 
is initiated. 

Reactor Vessel Water Level -High (Level 8) signals for HPCI 
are initiated from two level transmitters from the wide 
range water level measurement instrumentation. Both Level 8 
~ignals are required in order to trip the HPCI turbine. 
This ensures that no single instrument failure can preclude 
HPCI initiation. The Reactor Vessel Water Level -High 
(Level 8) Allowable Value is chosen to prevent flow fr.om the 
HPCI System from overflowing into the MSLs. 

Two channels of Reactor Vessel Water Level -High (level 8) 
Function are required to be OPERABLE only when HPCI is 
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2 
for HPtI Applicability Bases. 

{coptitmed) 
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ECCS Instrumentation 
B 3.3.5.1 

Low level in the CST indicates the unavailability of an 
adequate supply o.f makeup water from this normal source. 
Normally the suction valves between HPCI and the CST are 
open and, upon receiving a HPCI initiation signal, water for 
HPCI injection would be taken from the CST. However, if the 
water level in the CST falls below a preselected level, 
first the suppression pool ~uction valves automatically 
open, and then the CST suction valve automatically closes. 
This ensures that an adequate supply of makeup water is 
available to the HPCI pump. To prevent losing suction to 
the pump, the suction valves are interlocked so that the 
suppression pool suction valves must be open before the CST 
suction valve automatically closes. The Function is 
implicitly assumed in the accident and transient analyses 
(which take credit for HPCI) since the analyses assume that 
the HPCI suction source is the suppression pool. 

Condensate Storage Tank Level -Low signals are initiated 
from two level switches. The logic is arranged such that 
either level switch can cause the suppression pool suction 
valves to open and the CST suction valve to close. The 
Condensate Storage Tank Level-Low Function Allowable Value 
is high enough to ensure adequate pump suction head while 
water is being taken from the CST. 

Two channels of the Condensate Storage Tank Level - Low 
Function are required to be OPERABLE only when ·HPCI is 
required to be OPERABLE to ensure that no single instrument 
failure can preclude HPCI swap to suppression pool source. 
Refer to LCO 3.5.1 for HPCI Applicability Bases. 

3. e. Suppression Pool Water Level - High 

Excessively high suppression pool water could result in the 
loads on the suppression pool exceeding design values should 
there be a blowdown of the reactor vessel pressure through 
the safety/relief va.lves. Therefore, signals indicating 
high suppression pool water level are used to transfer the 
suction source of HPCI from the CST to the suppression pool 
to e]iminate the possibility of HPCI continuing to provide 
additional water from a source outside containment. To 
prevent losing suction to the pump, the suction valves are 
interlocked so that the suppression pool suction valve.s must 
be open before the CST suction valve automatically closes. 

(continued) 
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3.e. Supo,r.e.ssi'on Pool Water 'Level -High (continued} 

This Functi'on is implicitly ass.urned fo the accident and 
transient analyses. (which take credit for HPCI) since the 
analyses., assume that the HPCI suction source is the 
suppressiun pool. 

Sup,press.i on Pool Water Leve 1 - High signals are initiated. 
from two level switches. The logic is arranged such that 
either switch can CclUSe the suppressien pool sucti.on valves 
to open and the CSJ suct.iia,n valve to cl o-se. The All owahl e 
Value for the· Supp,ression Pool Water Level-High Fun.ction is 
chosen to ensure that HPCI will be aligned for· syc;.t i.0n from 
the supp,res.s fon po.o l to p.revent HPC I from contri but i n,g to 
any further i ncrea·se ir:t the suppress.ion pool, level . 

Two channels of Suppression Pool Water Level -High Function 
are requ.i red to be OPERABLE only when HPCI is required to be 
OPERABLE to ensure that no si.ngle instrument failure can 
preclude MPCI swap to suppression pool source. Refer to 
LCO 3.5.l for HPCI Applicability Bases. 

3.f. High Pressure Coolant Injection Pump Discharge 
Flow-Low (Bypass) 

The minimum flow instrument is provided to protect the ijPCI 
pump from overheating when the pump is operating at reduced 
flow. The minimum flow line valve is opened when low flow 
is sensed, and the valve is automatically closed when the 
fl ow rate is.. adequate to· protect the pump. The Hi.gh. 
Press ur.i; £00 l ant Injection Pump Discharge Fl ow - Low Function 
is assumecl to ~e 0.PERABLE and caijable of closing t~e.minimum 
flow valve to ensu,re that the ECCS flew a·ssumed duri'ng the 
transients. a11alyzed in Reference 4 is met. the core cooling 
function. 0f the EGCS, along with the scram action of the 
RPS, ensures• that the fuel peak cladding temperature remains 
below the limits of 10 GFR 50.46. 

One flow switch is- used to detect the HP'CI System's: flow 
rate. The 1 ogi c is a,rranged s-uch that the transmitter 
causes the minimum flow valve to open. The logic will close 
the minimum flow valve· once tht! closure s--etpoint is• 
exceeded. 

(continued) 
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3.f. High Pressure ► oolant Injection Pump Discharge 
Flow-Low CBvQass) (continued) 

The High Pressure Coolant Injection Pump Discharge Flow-Low 

Allowab1e Value is high enough to ensure that pump flow rate 

is sufficient to protect the pump, yet low enough to ensure 

that the closure of the minimum flow valve is initiated to 

allow full flow into the core. 

One channel is required to be OPERABLE when the HPCI is 

required to be OPERABLE. Refer to LCD 3.5.1 for HPCI 
Applicability Bases. 

Automatic Depressurizatign System 

4.a. 5.a. Reactor Vessel Water Level-Low Low Low CLeveJ 1) 

Low RPV water level indicates that the capability to cool 

the fuel may be threatened. Should RPV water level decrease 

too far, fuel damage could result. Therefore, ADS receives 

one of the signals necessary for initiation from this 
Function. This signal actuates the Function 4.h, 5.h timer. 

The Reactor Vessel Water Level - Low Low Low ( Level 1) is one 

of the Functions assumed to be OPERABLE and capable of 
initiating the ADS during the accident analyzed in 
Reference 4. The core cooling function of the ~CCS, along 

with the scram action of the RPS, ensures that the fuel peak 

cladding temperature remains below the limits of 
10 CFR 50.46. 

Reactor Vessel Water Level-Low 'low Low (Level 1) signals 

are initiated from four level transmitters that sense the 

difference betw~en the pressure due to a constant column of 

water (reference leg) and the pressure dye to the actual 

water level (variable leg) in the vessel. Four channels of 

Reactot Vessel Water Level-Low Low Low (level 1) Function 

are required to be OPERABLE only when ADS is required to be 

OPERABLE to ensure that no single instrument failure can 

preclude ADS initiation. Two channels input ta ADS trip 

sys.tern A, while the other two channels input to ADS trip 

system B. Refer to LCD 3.5.1 for ADS Applicability Bases. 

The Reactor Vessel Water Level -Low Low Low (Level 1) 
Allowable Value is chosen to allow time for the low pressure 

core flooding systems to initiate and provide adequate 
cooling. 
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B 3.3.5.1 

High pressure in the drywell could indicate a break in the 
RCPB. Therefore, ADS receives one of the signals necessary 
for initiation from this Function in order to minimize the 
possibility of fuel damage. The Drywell Pressure-High is 
assumed to be OPERABLE and capable of initiating the ADS 
during the accidents analyzed in Reference 4. The core 
cooling function of the ECCS, along with the scram action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46. 

Drywell Pressure-High signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible and be 
indicative of a LOCA inside primary containment. 

Four channels of Orywell Pressure-High Function are only 
required to be OPERABLE when ADS is required to be OPERABLE 
to ensure that no single instrument failure can preclude ADS 
initiation. Two channels input to ADS trip system A, while 
the other two channels input to ADS trip system B. Refer to 
LCO 3.5.1 for ADS Applicability Bases. 

4.c, 5.c. Automatic Depressurization System Initiation 
Timer 

The purpose of the Automatic Depressurization System 
Initiation Timer is to delay depressurization of the reactor 
vessel to allow the HPCI System time to maintain reactor 
vessel water level. Since the rapid depressuri~ation caused 
by ADS operation is one of the most severe transients on the 
reactor vessel, its occurrence should be limited. By 
delaying initiation of the ADS Function, the operator is 
given the chance to monitor the success or failure of the 
HPCI System to maintain water level, and then to decide 
whether or not to allow ADS to initiate, to delay initiation 
further by recycling the timer, or to inhibit initiation 
permanently. The Automatic Depressurization System 
Initiation Timer Function is assumed to be OPERABLE f~r the 
accident analysis of Reference 4 that requires ECCS 
initiation and assumes failure of the HPCI System. 

{continued) 
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4.c, s.c. Automatic Depressurization System lnitiatiqn 
Timer {continued) 

There are two Automatic Depressurization System Initiation 
Timer relays, one in each of the two ADS trip systems. The 
Allowable Value for the Automatic Depressurization System 
Initiation Timer is chosen so that there is still time after 
depressurization for the low pressure ECCS subsystems to 
provide adequate core cooling. 

Two channels of the Automatic Depressurization System 
Initiation Timer Function are only required to be OPERABLE 
when the ADS is required to be OPERABLE to ensure that no 
single instrument failure can preclude ADS initiation. (One 
channel inputs to ADS trip system A, while the other channel 
inputs to ADS trip system B. Refer to LCO 3.5.l for ADS 
Applicability Bases. 

4.d. 5.d. Reactor Vessel Water Level - Low Low Low 
{Level l} (Permissive) 

Low reactor water level signals are used as permi~sives in 
the ADS trip systems. This ensures after a high drywell 
pressure signal or a low reactor water level signal 
(Level l) is received and the timer times out that a low 
reactor water level (Level 1), signal is present to allow 
the ADS initiation (after a confinnatory Level 4 signal, see 
Bases for Functions 4.e, 5.e, Reactor Vessel Water 
Confirmatory Level -Low (Level 4). 

Reactor Vessel Water Level-Low Low Low (Level 1), signals 
are initiated from four level transmitters that sense the 
difference between the pressure due to a constant colwnn of 
water (reference leg) and the pressure doe to the actual 
wate.r level (variable leg) in the vessel. The Reactor 
Vessel Water Level -Low Low Low (Level 1) Allowable ·Value is 
chosen to allow time for the low pressure core flooding 
system to initiate and provide adequate cooling. 

Four channels of the Reactor Vessel Water Level -low Low Low 
(Level 1) Function are required to be OPERABLE to ensure 
that no single instrument failure can preclude ADS 
initiation. Two channels input to ADS trip system A while 
the other two channels input to ADS trip system B. Refer to 
LCO 3.5.1 for ADS Applicability Bases. 

(continued) 
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4. e, 5. e. Reactor Ves.sel Water Confirmatory Leye l - Low 
{Level 4} 

The Reactor Vessel Water Confirmatory Level -Low (Level 4) 
Function is used by the ADS only as a confinnatory low water 
level signal. ADS receives one of the signals necessary for 
i nit i at ion from Reactor Vesse 1 Water Level - Low Low Low 
(Level 1) signals. In order to prevent spurious initiation 
of the ADS due to spurious Level 1 signals, a Level 4 signal 
must also be received before ADS initiation coRBnences. 

Reactor Vessel Water Confirmatory Level -Low (Level 4) 
signals are initiated from two level transmitters that sense 
the difference between the pressure due to a constant column 
of water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. The Allowable 
Va 1 ue for Reactor Vesse 1 Water Confi nnatory Level - Low 
(Level 4) is selected to be above the RPS Level 3 scram 
Allowable Value for convenience. 

Two channe 1 s of Reactor Vesse 1 Water Confirmatory Leve 1 - Low 
(Level 4) Function are only required to be OPERABLE when the 
ADS is required to be OPERABLE to ensure that no single 
instrument failure can preclude ADS initiation. One channel 
inputs to ADS trip system A, while the other channel inputs 
to ADS trip system B. Refer to LCO 3.5.1 for ADS 
Applicability Bases. 

4.f, 4.g, 5.f, 5.g. Core Spray and Low Pressure Coolant 
Injection Pump Discharge Pressure-High 

The Pump Discharge Pressure-High signals from the CS and 
LPCI 'pumps are used as'perrnissives for ADS initiation, 
indicating that there is a source of low pressure cooling 
water available once the ADS has depressHrized the vessel. 
Pump Discharge Pressure - High is one of the Functions 
assumed to be OPERABLE and capable of permitting ADS 
initiation during the events analyzed in Reference 4 with an 
assumed HPCI failure. For these events the ADS 
depressurizes the reactor vessel so that the low pressure 
ECCS can perform the core cooling functions. This core 
cooling function of the ECCS, along with the scram action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50~46. 

(continued} 
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4.ft 4.g, 5.f, 5.g. Core Spray and Low Pressure Coolant 
lnJect ion Pump Pi scharge Pressure -High (continued) 

Pump discharge pressure signals are initiated from twelve 
pressure transmitters, two on the discharge side of each of 
the four LPCI pumps and one on the discharge side of each CS 
pump. There are two ADS low pressure ECCS pump permissives 
in each trip system. Each of the permissives receives 
inputs from all four LPCI pumps (different signals for each 
permissive) and two CS pumps, one from each subsystem 
(different pumps for each permissive). In order to generate 
an ADS permissive in one trip system~ it is necessary that 
only one LPCI pump or two CS pumps in proper combination (C 
or D and A or B) indicate the high discharge pressure 
condition in each of the two permissives. The Pump 
Discharge Pressure-High Allowable Value is less than the 
pump discharge pressure when the pump is operating in a full 
flow mode and high enough to avoid any condition that 
results in a discharge pressure permissive when the CS and 
LPCI pumps are aligned for injection and the pumps are not 
running. The actual operating point of this function is not 
assumed in any transient or accident analysis. However, 
this Function is indirectly assumed to operate (in Reference 
4) to provide the ADS permissive to depressurize the RCS to 
allow the ECCS low pressure systems to operate. 

Twelve channels of Core Spray and Low Pressure Coolant 
Injection Pump Discharge Pressure-High Function are only 
required to be OPERABLE when the ADS is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude ADS initiation. Four CS channels associated with 
CS pumps A through D and eight LPCI channels associated with 
LPCI pumps A through V are required for both trip systems. 
Refer to LCO 3.5.1 for ADS Applicability Bases. 

4.h, 5.h. Automatic Depressurization System Low Water Level 
Actuation Timer 

One of the signals required for ADS initiation is Drywell 
Pressure - High. However, if the event re quiring ADS 
initiation occurs outside the drywell (e.g., main steam line 
break outside containment), a high drywell pressure signal 
may never be present. Therefore, the Automatic 
Oepressurization System Low Water Level Actuation Timer is 
used to bypass the Drywell Pressure-High Function after a 

{continued) 
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4.h, 5.h. Automatic Depressurizatjon System Low Water Level 
Actuation Timer (continued) 

certain time period has elapsed. Operation of the Automatic 
Depressurization System Low Water Level Actuation Timer 
Function is assumed in the accident analysis of Reference 4 
that requires ECCS initiation and assumes failure of the 
HPCI system. 

There are four Automatic Depressurization System Low Water 
Level Actuation Timer relays, two in each of the two ADS 
trip systems. The Allowable Value for the Automatic 
Depressurization System Low Water Level Actuation Timer is 
chosen to ensure that there is still time after 
depressurization for the low pressure ECCS subsystems to 
provide adequate core cooling. 

Four channels of the Automatic Depressurization System Low 
Water Level Actuation Timer Function are only required to be 
OPERABLE when the ADS is required to be OPERABLE to ensure 
that no single instrument failure can preclude ADS 
initiation. Refer to LCO 3.5.1 for ADS Applicability Bases. 

A Note has been provided to modify the ACTIONS related to 
ECCS instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition discovered to be inoperable or 
not within limits will not result in separate entry into the 
Condition. Section 1.3 also specifies that Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
ECCS instrumentation channels provide appropriate 
compensatory measures for separate inoperable Condition 
entry for each inoperable ECCS instrumentation channel. 

A. l 

Required Action A.l directs entry into the appropriate 
Condition referenced in Table 3.3.5.1-1. The applicable 
Condition referenced in the table is Function dependent. 
Each time a channel is discovered inoperable, Condition A is 
entered for that channel and provides for transfer to the 
appropriate subsequent Condition. 

(continued) 
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Required Actions-8.1 and B.2 are intended to ensure that appropriate actions are taken if multiple, inoperabl·e, untripped channels within the same Function resu3t in redundant automatic initiation capability being lost for the feature(s). Req~ired Action B.l features would be those that are initiated by Functions l.a, l.b, 2.a, and 2.b (e.g., low pressure ECCS). The Required Action 8.2 system would be HPCI. For Required Action B.l, redundant automatic initiation capability is lost if (a) two or more Function l.a channels are inoperable and untripped such that both trip systems lose initiation capability, Cb) two or more Function 2.a channels are inoperable and untripped such that both trip systems lose initiation capability, (c) two or more Function l.b channels are inoperable and untripped such that both trip systems lose initiation capability, or (d) two or more Function 2.b channels are inoperable and untripped such that both trip systems lose initiation capability. For low pressure ECCS, since each inoperable channel would have Required Action B.l applied separately (refer to ACTIONS Note), each inoperable channel would only require the affected portion of the associated system of 10w pressure ECCS and DGs to be declared inoperable. However, since channels in both associated low pressure ECCS subsystems (e.g., both CS subsystems) are inoperable and untripped, and the Completion Times started concurrently for the channels in both subsystems, this results in the affected portions in the associated low pressure ECCS and DGs being concurrently declared inoperable. 

For Required Action B.2, redundant automatic HPCI initiation capabilit~ is lost if two or more Function 3.a or two Function 3.b channels are inoperable and untripped such thct the trip system loses initiatio~ capability. In this sit~ation (loss of redundant automatic initiation capa.bility), the 24 hour allowance of Required Action 8.3 is not appropriate and the HPCI System must be declared inoperable within 1 hour. 
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Notes are also prov1ded (the Note to Required Action B.1 and 
the Note to Required Action B.2) to delineate which R-equired 
Action is applicable for each Function that requires entry 
into Condition B if an associated channel is in~perable. 
This ensures that the proper 1 oss of i n1ti ation capability 
check is performed. Required Action B.l (the Required 
Action for certain inoperable channels in the low pressure 
ECCS subsystems) is not applicable to Function 2.e, since 
this Funct1on provides backup to administrative controls 
ensuring that operators do not divert LPCI fl ow from 
injecting into the core when needed. Thus, a total loss of 
Function 2.e capability for 24 hours is allowed, since the 
LPCI subsystems remain capable of performing their intended 
function. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zerou for beginning the allowed outage tJme nclock." 
For Required Action B.1, the Completion Time only begins 
upon discovery that a redundant feature in the same system 
(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable, untripped channels within the same 
Function as described in the paragraph above. For Required 
Action 8.2, the Completion Time only begins upon discovery 
that the HPCI System cannot be automatically initiateo due 
to two inoperable, untripped channels for the associated 
Function in the same trip system. The 1 hour Completion 
Time from disco~ery of loss of initiation capabi~1ty 1s 
acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. 

Because of the divers1ty of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
inoperable channel to OPERABLE status. Alternatively, a 
Completion Time can be determined in accordance with the Risk 
Informed Compl et1on Time (.RICT) Program. A Note has bet!n 
provided to indicate that a RICT is only applicab1e when a 
loss of function has not occurred. If the 1noperable 
channel cannot be rest6-red to OPERABLE status within ·the 

ccontinuea) 

Revision No. 156 



(~ BASES 

ACTIONS 

( 

PBAPS UNIT 3 

B,l, B.2. and B.3 (continued} 

ECCS Instrumentation 
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allowable out of service time, the channel must be placed in 
the tripped condition per Required Action 8.3. Placing the 
inoperable channel in trip would conservatively compensate 
for the inoperability, restore capability to accommodate a 
single failure, and allow operation to continue. 
Alternately, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the inoperable 
channel in trip would result in an initiation), Condition H 
must be entered and its Required Action taken. 

C.l and C.2 

Required Action C.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the same Function result in redundant automatic initiation 
capability being lost for the feature{s). Required 
Action C.l features would be those that are initiated by 
Functions 1.c, l.e, 1.f, 2.c, 2.d, and 2.f (i.e., low 
pressure ECCS). Redundant automatic initiation capability 
is lost if either (a) two or more Function l.c channels are 
inoperable in the same trip system such that the trip system 
loses initiation capability, (b) two or more Function l.e 
channels are inoperable affecting CS pumps in different 
subsystems, (c) two or more Function l.f channels are 
inoperable affecting CS pumps in different subsystems, (d) 
two or more Function 2.c channels are inoperable in the same 
trip system such that the trip system loses initiation 
capability, (e) two or more Function 2.d channels are 
inoperable in the same trip system such that the trip system 
loses in•it i at ion capabil it'.Y, or ( f} three or more 
Function 2.f channels are inoperable. In this situation 
(loss of redundant automatic initiation capability), the 
24 hour allowance of Required Action C.2 is not appr-opriate 
and the feature(s) associated with the inoperable channels 
must be declared inoperable within I hQur. Since each 
inoperable channel would have Required Action C.l applied 
separately (refer to ACTIONS Note}, each inoperable channel 
would only require the affected portion of the associated 
system to be declared inoperable. However, since channels 
for both low pressure ECCS subsystems are inoperable (e.g., 
both CS subsystems), and the Completion Times started 
concurrently for the channels in both subsystems, this 
results in the affected portions in both subsystems being 

.{continued) 
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concurrently declared 1noper&ble. F0r Funct1ons 1.c~ 1.e, 
1.f, 2.c, 2,d, and 2.f, the affected portions are the 
associated low pressure ECCS pumps. 

Tt;ie Note states that Required Action C.1 is only api,1icab1e 
for Functions 1.c, 1.e, l.f, 2.c, 2.~. and 2.f. Required 
Act1on C.l is not applicable to Funttfon 3.c (which also 
requires entry into this Condition if a channel in this 
Function is inoperable), since the loss of one channel 
results in a 1oss of the Function (two-out-of-two fog1c)'. 
This 1 oss was considered cjuri ng the de:vel opment of 
Reference 5 and considered acceptable for the 24 hours 
allowed by Required Action C.2. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action C.l, the Completion Time only begins 
upon discovery that the same feature in both subsystems 
(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable channels within the same Function as 
described in the paragraph above. The 1 hour Completion 
Time from discovery of loss of initiation capability 1,s 
acceptable because it minimizes risk while allowing time for 
restoration of channel~. 

Because of the diversity of sen~ors available to provide 
initiation Signals and the redundancy of the ECCS design. an 
~l1owable out of service time of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
ino,perable channel to OPf.RABtE status. Alternatively, a 
Comp-leti.on Time can be determined- in 1H~c·ordance with the Risk 
Informed Co~pletion Time (RICT) Program. A Note has been 
provide~ to indicate that a RICT is only applicabl~ when a 
loss of function has not ociurred. If the inoperable channel 
cannot be restored to OPERABLE st.atus within the a1lowable 
out of service time, Conditfon H must b'e entere'd aitld its 
Required Action taken. Tlte Required Acttons do not al10w 
placing the channel in trip since this action wo~ld e1tber 
cause the initiation or tt would not nece~sarily result in a 
safe state for the channel tn all events. 

Ccontjnt1ed) 
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Required Action 0.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of automatic component tnitiation capability for the HPCI 
System. Automatic component initiation capability is lost 
if two Function 3.d channels or two Function 3.e channels 
are inoperable and untripped. In this situation (loss of 
automatic suction swap), the 24 hour allowance of Required 
Actions 0.2.1 and D.2.2 is not appropriate and the HPCI 
System must be declared inoperable within 1 hour after 
discovery of loss of HPCI initiation capability. As noted, 
Required Action D.1 is only applicable if the HPCI pump 
suction is not aligned to the suppression pool, since, if 
aligned, the Function is already performed. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time Relock." 
For Required Action D.1, the Completion Time only begins 
upon discovery that the HPCI System cannot be automatically 
aligned to the suppression pool due to two inoperable, 
untripped channels in the same Function. The 1 hour 
Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. S) to permit restoration of any 
inoperable channel to OPERABLE status. Alternatively, a 
Completion Time can be determined in accordance with the Risk 
Informed Completion Time (RICT) Program. A Note has been 
provided to indicate that a RICT is only applicable when a 
loss of function has not occurred. If th,e inoperable channel 
cannot be restored to OPERABLE status within the allowable 
out of service tfme, the channel must be placed in the 
tripped condition per Required Action 0.2.1 or the suction 
source must be aligned to the suppression pool per Required 
Act1on D.2.2. P1acing the inoperable channel 1n trip 
performs the intended function of the channel (shifting 
the suct1on source to the suppression pool). Performance of 
either of these two frequired Actions will allow operation to 
continue. If Required Action D.2.1 or D.2.2 1s performed, 
measures should be taken to ensure that the HPCI System 

(continued) 
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piping remain£ filled with water. Alternately, if it ts not desired to perform Required Actions D.2.1 a~d D.2.2 (e.g., as in the case where shifting 'the suction source could drain down the HPCI suction piping), Condition H must be entered and its Required Action taken. 

E,l and E.2 

Required Action E.l is intended to ensure that appropriate actions are taken if multiple, inoperable channels within the Cor~ Spray and Low Pressure Coolant Injection Pump, Discharge Flow - Low (Bypass) Functions result in redundant automatic initiation capability being lost for the feature(s). For Required Action E.1, the features would be those that are initiated by Functions l.d and 2.g (e.g., low pressure ECCS). Redundant automatic initiation capability is lost if (a) two or more Function l.d channels are inoperable affecting CS pumps in different subsystems or Cb) three or more Function 2.g channels are inoperable. Since each inoperable channel would have Required Action E.l applied separately (refer to ACTIONS Note), each inoperable channel would only require the affected low pressure ECCS pump to be declared inoperable. However, since channels for more than one low pressure ECCS pump are i~operable, and the Completion Times started concurrently for the channels of the low pres~ure ECCS pumps, this ~esults in the affected low pressure ECCS pumps being concurrently declared inoperable. 

In this. situation (loss of redundant .auto:matic initiatiQn ca~ability), the 7 day allowance of Required Action E.2 is not ap-prop,ri ate and the subsys·tem as.soci ate(l with each inoperable channel must be declared inoperable within 1 hour. A Nate is also provided (Note 2 tG Required Action E.l) to delineate that Required Action E.l is only ~pplicable to low 

d 
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pressure ECCS Functions. Required Action E.l is not 
applicable to HPCI Function 3.f since the loss of one 
channel results in a loss of function (one-out-of-one 
logic). This loss was consjqered during the development of 
Reference 5 and considered acceptable for the 7 days allowed 
by Required Action E.2. Alt~rnatively, a Completion Time can 
be determined 1n accordance With the Risk Informed Completion 
Time (RICT) Program. A Note has been provided to indicate 
that a RICT is only applicable when a loss of function has 
not occurred. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 

For Required Action E.l, the Completion Time only begins 
upon discovery that a redundant feature in the same system 
(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable channels within the same Function as 
described in the paragraph above. The 1 hour Completion 
Time from discovery of loss of initiation capability is 
acceptable because it minimizes risk while allowing time for 
restoration of channels. 

If the instrumentation that controls the pump minimum flow 
valve is inoperable, such that the valve will not 
automatically open, extended pump operation with no 
injection path available could lead to pump overheating and 
failure. If there were a failure of the instrumentation, 
such that the valve would not automatically close, a portion 
of the pump flow could be dfverted from the reactor vessel 
injection path, causing insufficient core cooling. These 
consequences can be "averted by the operator's manual control 
of the valve, which would be adequate to maintain ECCS pump 
protection and required flow~ Furthermore, other ECCS pumps 
would be sufficient to complete the assumed safety functian 
if no additional single. failure were to occur. The 7 day 
Completion Time of Required Action E.2 to restore the 
inoperable channel to OPERABLE status is reasonabl~ based on 
the remaining capab1lity of the associated ECCS subsystems, 
the redundancy available in the ECCS design, &nd the low 
probability of a OBA occurring during the allowed out of 
service time. If tile inoperable. channel canno't be restored 
to OPERABLE status within the allowable out of· service time. 
Cond1t1on H must be entered and its Requ1red Action taken. 
The Required Actions do not allow placing the channel in 
trip since this action would not necessarily result in a 
safe state for the channel in all events. 

(continued) 
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Raquired Action ~.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within similar ADS trip system A and B Functions 
result 1n redundant automattc initiation capability being 
lost for the ADS. For example, redundant automati~ 
initiation capability is lost if either (a) one or more 
Function 4.a channel and one or more Function 5.a channel 
are inoperable and untripped·, (b) one or more Function 4.b 
channel and one or more Function 5.b channel are inoperable 
and untripped, (c) one or more Function 4.d channel and one 
or more Function 5.d channel are inoperable and untripped, 
or (d) one Function 4.e channel and one Function 5.e channel 
are inoperable and untripped. 

In this situation (loss of automatic initiijtion capability), 
the 96 hour or 8 day allowance, as applicable, of Required 
Action F.2 is not appropriate and all ADS valves must be 
declared inoperable within 1 hour after discovery of loss of 
ADS initiation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabil1ties. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock.• 
For Required Action F.1, the Completion Time only begins 
upon discovery that the ADS cannot be automatical1y 
initiated due to inoperable, untripped channels within 
similar ADS trip system Functions as described in the 
paragraph above. The 1 hour Completion Time from d1scovery 
of loss of initiation capability is acceptable because 1t 
minimizes risk while allowing time for restoration or 
tripping of channels. 

Because of the diversity of sensors availabTe to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 8 daya has been shown to be 

0 acceptable (Ref. §) to permit restorption of any inoper.able 
channel to OPERABLE status if both HPC1 and RCIC are 
OPERABLE. Alternatively, a completion Time can be determio~d 
1n accordance w1th the Risk Informed Completion Time (RICT~ 
Program. A Note has been provided to tndi cate that a RICT 1:s 
only applicable when a loss of function has not occurred. If 
either HPCI or RCIC 1s inoperable, the time is short~ned to 
96 hours or 1n accordance with the Ris~ Informed Com~letion 
Time (RICT) Program. A Note has been provided to indicate 
that a RIGT is only applicable when a loss of funct1nn has 
not occurred. If the status of HPC1 OT' RCIC changes such 
that the Completion Time changes from 8 days to 96 hours or 
1n accordance w1th the Risk Informed Completion Time Program, 
the time begins upon discover-y of HPCI or RCIC fooperability. 
However, the total time for an inoperable, untrjpped chaAne, 
cannot exceed 8 Gays or 1n accordance with the Risk Informea 
Completion Time Program. If the status of 

< cont 1.nued) 
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HPCI or RCIC cnanges such that the Completion Time changes 
from 96 hours to 8 days, the "time zero" for beginning the 
8 day ·"c.l.ock" ·begins upon discovery of the inoperable, 
untripped channel. If the inoperable channel cannot be 
restored to OPERABLE ztatus witMin the allowable out of 
service time, the channel must be placed in the tripped 
condition per Required Action F.2. Placing the inoperable 
channel in trip would consfrrvatively compensate for the 
inoperability, restore capability to accommodate a single 
failure, and allow operation to continue. Alterrtately, if 
it is not desired to place the channel in trip (e.g.,.as in 
the case where placing the inoperable channel in trip would 
result in an initiatioTI), Condition H must be enter~d and 
its Required Action taken. 

G.l and G.2 

Required Action G.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
similar ADS trip system Functions result in automatic 
initiation capability being lost for the ADS. For example, 
automatic initiation capability is lost if either (a~ one 
Function 4.c channei and one Function 5.c channel are 
inoperable, (b) a combination of Function 4.f, 4.g, 5.f, 
and 5.g channels are inoperable such that channels 
associate~ with five or more low pre~sure ECCS pumps are 
inoperable, or Cc) one or more Function 4.h channels and one 
or more Function 5.h channels are inoperable. 

In this s1tuatfon (loss of automatic initiation capability), 
the 96 hour or 8 day allowance, as applicable, of Required 
Action G.2 is not appropriate; and all ADS valves must be 
declared inoperable within l hour after discovery of loss of 
ADS initJation capability. 

The Completfon 1ime is; int.ended to all.ow t;he- operator time 
to evaluate an~ repair any discovered inoperabilities. Thi~ 
Completion Time· also' allows for an exception to the normal 
~time zero" for beginning the allowed outage time dclock." 
FDr Required Action G.l, the Completion Tirne only begins 
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upon discovery that the ADS cannot be automatically 
initiated due to inoperable channels within similar ADS trip 
system Functions as described in the paragraph above. The 
1 hour Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because of t~e diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 8 days has been shown to be 
acceptable (Ref. 5) to permit restoration of any inoperable 
channel to OPERABLE status if both HPCI and RCIC are 
OPERABLE (Required Action G.2). Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time (RICT) Program. A Note has been provided to 
indicate that a RICT is only applicable when a loss of 
function has not occurred. If either HPCI or RCIC is 
inoperable, the time shortens to 96 hours or in accordance 
with the Risk Informed Completion Time (RICT) Program. A Note 
has been provided to indicate that a RICT is only applicable 
when a loss of function has not occurred. If the status of 
HPCI or RCIC changes such that the Completion Time changes 
from 8 days to 96 hours or in accordance with the Risk 
Informed Completion Time Program, the time begins upon 
discovery of HPCI or RCIC inoperabil1ty. However, the total 
time for an inoperable channel cannot exceed 8 days or in 
accordance with the Risk Informed Completion Time Program. 
If the status of HPCI or RCIC changes such that the 
Completion Time changes from 96 hours to 8 days, the "time 
zero" for beginning the 8 day "clock" begins upon discovery 
of the inope~able channel. If the inoperable channel cannot 
be restored to OPERABLE status within the allowable out of 
service time, Condition H must be entered and its Required 
Action taken. The Required Actions do not allow placing the 
channel in trip since this action would not necessarily 
result in a safe state for the channel in all events. 

lL.l 

With any Required Action and associated Completion Time not 
met, the associated feature(s) may be incapable of 
performing the intended function, and the supported 
feature(s) associated with inoperabl~ untripped channels 
must be declared inoperable immediately. 

(continued) 
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As noted in the beginning of the SRs, the SRs for each ECCS 
instrumentation function are found in the SR~ column of 
Table 3.3.5.1-1. 

The Surveillances are· modified by .a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associBted 
Conditions ftnd Required Actions may be delayed for up to 
6 hours as follows: (al for Functions 3.c and 3.f; and 
(b) for Fun·ctions other than 3.c and 3.f proyided the 
associated Function or the redundant Function maintains ECCS 
initiation capability. Upon completion of the Surveillance, 
or expiration of the 6 hour allGwance, _the cha.nnel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This •Note is based on 
the reliability analysis (Ref. 5) a~sumption of the average 
time required to perform channel surveillance. That 
analysis demonstrated that the 6 hour testing allowance does 
not significantly reduce the probability that the ECCS will 
initiate when necessary. 

SR 3.3,5,1.1 

Performance of the CHANNEL CHECK ensures that a gross failure 
of in~trumentation has not occurred. A CHANNEL CHECK is 
normally a comparison of the parameter indicated 0n one 
channel to a similar parameter on other channels. It is 
based on the assumption that instrvment channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of th~ 
channels o"r something even rn'ore serious. A CHANNEL CHECK 
guarantees that undetected outr.i ght channel failure is 
limited; thus, it is key to verifying the_instrl'.Jmentation l 
continues to operate properly b"etween each CHANNEL 
CALIBRATION. 

Agreement criteria are determined by the plant staff, based 
on a combination of the channel instrument untertainties, 
including ind1cati6n and readability. If a channel is 
outside the criteria, it may be an indication ttat the 
instrument has drifted outside its limit. 
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The Survei1lanc@ Frequency is contralled under the 
Survei11ance Frequency Control Program. The CHA~NEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational us0 of the displays 
associated with the channels required by the LCD. 

SR 3.3.5.1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.5.1,3 and SR 3.3.5.1,4 

A CHANNEL CALIBRATION is a complete check of th~ instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpo1nt methodology . 

. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this 
Surv.eillance to complete testing of the assumed safety • 
function. 

The Surveillance Frequency 1s controlled under t~e 
Surveillance Frequency Control Program. 

1. UFSAR, Section 6.5. 

2. UFSAR, Section 7.4. 

3. UFSAR, Chapter 14. 

4. NEDC-32163-P, "Peach Bottom Atomic Power Station Units 
2 and 3, SAFER/GESTR-LOCA, Loss-of-Coolant Accident 
Analysis," January 1993. 

5. NEDC-30936-P-A, "BWR Owners' Group Technical 
Specification Improvement Analyses for ECCS Actuation 
Instrumentation, Part 2,~ December 1988. 
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The purpose of the RCIC System instrumentation is to 
initiate actions to ensure adequate core cooling when the 
reactor vessel is isolated from its primary heat sink {the 
main condenser) and normal coolant makeup flow from the 
Reactor Feedwater System is insufficient or unavailable, 
such that RCIC System initiation occurs and maintains 
sufficient reactor water level such that an iflitiation of 
the low pressure Emergency Core Cooling Systems {ECCS) pumps 
does not occur. A more complete discussion of RCIC System 
operation is provided in the Bases of LCO 3.5.3, "RCIC 
System." 

The RCIC System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level - Low Low {Level 2) • The variable is monitored 
by four transmitters that are connected to four pressure 
compensation instruments. The outputs of the pressure 
compensation instruments are connected to relays whose 
contacts are arranged in a one-out-of-two taken twice logic 
arrangement. Once initiated, the RCIC logic seals in and 
can be reset by the operator only when the reactor vessel 
water level signals have cleared. 

The RCIC test line isolation valve is closed on a RCIC 
initiation signal to allow full system flow and maintain 
primary containment isolated in the event RCIC is not 
operating. 

The RCIC System also monitors the water level in the 
condensate storage tank (CST) since this is the initial 
source of water for RCIC eperation. Reactor grade water in 
the CST is the normal source. Upon receipt of a RCIC 
initiation signal, the CST suction valve is automatically 
signaled to open (it is normally in the open position) 
unless the pump suction from the suppression pool valves is 
open. If the water level in the CST falls below a 
preselected level, first the suppression pool suction valves 
automatically open, and then the CST suction valve 
automatically closes. Two level switches are us~d to detect 
low water level in the CST. Either switch can cause the 
suppression pool suction valves to open. The opening of the 

(continued) 
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suppression pool suction valves causes the CST suction valve 
to clo~e. This prevsnts losing suction to the pump when 
automatically transterring suction f~om the CST to the 
suppres~ion pool on low CST level. 

The RCIC System provides makeup water to the reactor until 
the reactor vessel water level reaches the high water level 
(Level 8) setting (two-out-of-two logic), at which time the 
RCIC steam supply valve closes. The RCIC Sys.tern restarts if 
vessel level again drops to the low level initiation point 
(Level 2). 

The function of the RCIC System is to respond to transient 
events by producing makeup coolant to the reactor. The RCIC 
System is not an Engineered Safeguard System and no credit 
is taken in the safety analyses for RCIC System operation. 
Based on its contribution to the reduction of overall plant 
risk, however, the system, and therefore its instrumentation 
meets Criterion 4 of NRC Policy Statement. 

The OPERABILITY of the RCIC System instrumentation is 
dependent upon the OPERABILITY of the individual 
instrumentation channel Functions specified in 
Table 3.3.5.2-1. Each Function must have a required number 
of OPERABLE channels with their setpoints within the 
specified Allowable Values, ~here appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values are specified for each RCIC System 
instrumentation Function specified in the Table. Tr}p 
setpoints are specified in the setpoint calculations .. The 
setpoints are selected to ensure that the settings do: not 
exceed the A 11 owab 1 e Value between CHANNEL CALIBRATIONS. 
Operation with a trip setting less conservative than the 
trip setpoint, but within its Allowable Value, is 
acceptable. Each Allowable Value specified accounts for 
instrument uncertainties appropriate to the Function. These 
uncertainties are described in the setpoint methodology. 

( c·ont i nued) 
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The individua.l Functions are required to be OPERABLE in 
MODE l, and in MODES 2 and 3: with reactor steam dome 
pressure> 150 psig since this is when RCIC is required to 
be OPERABLE. (Refer to LCO 3· .. 5.3 for Applicability Bases 
for the RCIC System.) 

The specific Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 
Function basis. 

1. Reactor Vessel Water Lev.el - Low Low (Level 2) 

Low reactor pressure vessel (RPV) water level indicates that 
normal feedwater flow is insufficient to maintain reactor 
vessel water level a~d that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, the RCIC System is 
initiated at Level 2 to assist in maintaining water level 
above the top of the active fuel. 

Reactor Vessel Water Level - Low Low (Level 2) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level - Low Low (Level 2) A 11 owab le 
Value is set high enough such that for complete loss of 
feedwater fl ow, the RCIC System fl ow with h.igh pressure 
coolant injection assumed to fail will be sufficient to 
avoid initiation.of low pressure mes; at Level 1. · 

Four channels of Reactor Vessel Water Level - Low Low 
(Level 2) Function are av~ilable and are required to be 
OPERABLE when RCIC is required to be OPERABLE to ensure that 
no single instrument failure can preclude RCIC initiation. 
Refer to LCO 3.5.3 for RCIC Applitabflity Bases. 

(continue'd) 
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2. Reactor Vessel Water Level -High (Level 8) 

High RPV water 1evel indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to close the RCIC steam supply valve to prevent overflow 
into the main steam lines {MSLs). 

Reactor Vesse1 Water Level-High {Level 8) signals for RCIC 
are initiated from four level transmitters, which sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. These four level 
transmitters are connected to two pressure compensation 
instruments (channels). 

The Reactor Vessel Water Level -High (Level 8) Allowable 
Value is high enough to preclude isolating the injection 
valve of the RCIC during normal operation, yet low enough to 
trip the RCIC System prior to water overflowing into the 
MSLs. 

Two channels of Reactor Vessel Water Level -High (Level 8) 
Function are available and are required to be OPERABLE when 
RCIC is required to be OPERABLE to ensure that no single 
instrument failure can preclude RCIC initiation. Refer to 
LCO 3.5.3 for RCIC Applicability Bases. 

3. Condensate Storage Tank Level - Low 

low level in the CST indicates the unavailability of an 
adequate supply of makeup water from this normal source. 
Normally, the suction valve between the RCIC pump and th1= 
CST is open and, upon receiving a RCIC initiation signal, 
water for RCIC injection would be taken from the CST. 
However, if the water level in the CST falls below a 
preselected level, first the suppression pool suction valves 
automatically open, and then the CST suction valve 
automatically closes. This ensures that an adequate supply 
of makeup water is available to the RCIC pump. To prevent 
losing suction to the pump, the suction valves are 
interlocked so that the suppression pool suction valves must 
be open before the CST suction valve automatically closes. 

{continued) 
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RCIC System Instrumentation 
B 3.3.5.2 

3. Condensate Storage Tank Level -Low (continued) 

Two level switches are used to detect low water level in the 
CST. The Condensate Storag,e Tank Level -Low Function 
Allowable Value is set high enough to ensure adequate pump 
suction head while water is being taken from the CST. 

Two channels of the CST Level - Low Function are avail able 
and are required to be OPERABLE when RCIC is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude RCIC swap to suppression pool source. Refer to 
LCO 3.5.3 for RCIC Applicability Bases. 

A Note has been provided to modify the ACTIONS related to 
RCIC System instrumentation channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable RCIC System instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RCIC System 
instrumentation channel. 

Required Action A.l directs entry into the appropriate 
Condition referenced in Table 3.3.5.2-1. The app1icable 
Condition referenced in the Table is Function dependent. 
Each time a channel is discovered to be inoperable, 
Condition A is entered for that channel and provides for 
transfer to the appropriate subsequent Conditi~n. 

(continued) 
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a,1 and '§.2 
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RCIC System Instrumentat1on 
B 3.3.5.2 

Required Action B.1 1s intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of atjtomatic initiation capability for the RCIC System. In 
th1s cas.e, automatic initiation capab.ility is Jost if two 
Function 1 channels in the same trip system are inoper~ble 
and untr1pped. In this situ~tion (loss of automatic 
initiation capability), the 24 hour allowance of Required 
Action B.2 is not appropdater and the RCIC System must .be 
declared inoperable within 1 hour after discovery of loss nf 
RCIC in1t1ation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time wclock." 
For Required Action B.1, the Completion Time only begins 
upon discovery that the RCIC System cannot be automatically 
initiated due to two or mQre inoperable, untripped Reactor 
Vessel Water Level-Low Low (Level 2) channels such that the 
trip system loses initiation capabiltty. The 1 hour 
Completion Time from discovery of loss of initiation 
cap.ability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because of the redundancy of sensors available to provide 
init1ation signals and the fact that the RCIC System is not 
assumeo in any accident or transient apalysis, 1n:1 a1lowabJe 
out uf service time of 24 hours has been shown to be 
acceptable (Ref. 1) to permit restoration of any inoperable 
ch~nnel to OPERABLE status. Alternatively, a Completion Time 
can b€ determined in accord&nce wt th the Risk Inf·otmed 
Com.p~etion Time (RICT) Pregr1am. A Note h,as been provided to 
inrlicate that a RICT is only applicable whin a loss of 
farrct1on has not occurred. If the inoperable channel 
cannot b·e restored to OPERABLE status within the allowable 
out of service time, the channel must be placed jn the 
tripped condition per Required Action B.2. Plactfig the 
inoperable channel 1n trip would conservatively compensate 
'f~t the jnoperab111ty, restor·e capability to accammotlate a 

sin~le failure, and allow operatioD to continue. 
Alternat-ely, if it 1 s not desfred to pl ace the thatm-el in 
trip (e.g., as 1n the case where placing the inoperable 
channe1 1n trip would result fn an initiation), Condition E 
mu~t be entered and its Required Action taken. 

tcontjnued) 
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RCTC System Instrumentation 
B 3.3.5.2 

D.1, 0.2,l, and D.a.a (continued) 

The Completion Ttme is intended to allow the operator time 
to evaluate and repair any discovered 1noperab1lities. This 
Completion Time a1so allows far an exception to the normal 
"time zero" for beginning the allowed outage t1me •clock." 
For Required Action D.1, the Completton Time only begins 
upo~ discovery that the RCIC System cannot be automatically 
aligned to the suppression pool due to two inoperable, 
untripped channels in the same Function. The 1 hour 
Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk w-hile 
allowing time for restoration or tripping of channels. 

Because the RCIC System is not assumed in any accident or 
transient analysis, an allowable out of service time of 
24 hours has been shown to be acceptable (Ref. 1) to permit 
restoration of any inoperable channel to OPERABLE status. 
Alternatively, a Completion Time can be dete~m1ned in 
accordance with the Risk Informed Completion Time (RICT) 
Program. A Note has been provided to indicate that a RICT is 
only applicable when a loss of function has not occurred. 
If the inoperable channel cannot be restored to OPERABLE 
status within the allowable out of service time, the chlnnel 
must be placed in the tripped condition per Required 
Action D.2.1, wh1ch performs the intended function of the 
channel. Alternatively, Required Action D.2.2 allows the 
manual alignment of the RCIC suction to the suppression 
pool, which also perf0rms the intended function. If 
Required Action D.2.1 or D.2.2 is pe'rformed, measures s'hould 
be taken to ensure that the RCIC System piping remajns 
filled with water. ff it is not d~s1red to perform Required 
Actions D.2.1 and U.2.2 (e.g., as in the case where shifting 
the suction source could drain down the RCIC suction 
piping), Condition E must be entered and its Required Action 
taken. 

w 
With any Required Action and associated Complet1on Time not 
met, the RCIC System may be incapable of p~rfurm1ng t~ 
intended function, and the RCIC System must be declared 
inoperable immediately. 

{continued) 
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SURVEilLMKE 
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PBA PS JJ\'H T 3 

R:cIC System Instrumentatiofl 
8 3.3.5.2 

As. note<t 1n: tfle b'egi nning of the SRs, the SRs for each RCIC · 
System instrumentation Functi-0n are found in the SRs c~lumn 
of Table 3.3.5.2-1. 

The Surve11lance~ are madified oy a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveil1ances, entry into associated 
Conditions and Required Actions may be delayed as foTlGws: 
(a) for up to 6 hours for Function 2 and (b) for up to 
6 hours for Functions 1 and 3, provided the associated 
Funetion m~intains trip capability. Upon completion 0f the 
Surveillance, or expiration of the 6 hour allowanc~. the 
channel must be returned to OPERABLE status or the 
applic~ble Condition entered and Required Actions taken. 
This Note is based on the re1iabjlity analysis (Ref. 1) 
assump.tio•n of the avera.ge tim'€ required to p·erform channel 
survei1lance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the RCIC will initiate whin necessary. 

SR 3.3.5.2.1 

Perform~nce of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally.a comparison cf the parameter inc!ieated on 
one channel to a parameter on other similar channels. It is 
based on the assumption that instrument channels m0nitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CKECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentatio~ continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by th~ pla~t staff based 
on a combination of the channel in£trument uncertainties, 
including indicatiQn and readnb~lity. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside 1t~ limit. 
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RCIC System Instrumentation 
B 3.3.5.2 

SR 3.3.5.2.1 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3.3,5.2,2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency C6ntrol Program. 

SR 3,3,5.2,3 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibration~. consistent with the plant specific setpoint 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,5,2.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.3 overlaps this Surve1llance to provide complete 
testing of the safety function. 

(contin~ed) 
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RCIC System Instrument~tion 
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SR 3,3.5.2.4 (continued; 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. GENE-770-06-2, "Adde-ndum to Bases for Changes to 
Surveillance Test Int~rvals and Allowed Gut-of-Service 
Times for Selected Instrumentation Technical 
Specificati'ons," February 1991. 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

B 3.3 INSTRUMENTATION 

8 3.3.5.4 Reactor Pressure IJ'e,ssel (RPV) Water Inventory Control 
Instrumentation 

BASES 

BACKGROUND 

PBAPS UNH 3 

The RPV contains penetrations below the top of the active 
fuel CTAF) th.at hav~ the potential to drain the reactor 
coolant inve~tory to below the TAF. If the water level 
should drop below the TAF, the ability to remove decay heat 
is reduced, which could lead to elevated cladding 
temperatures and clad perforatioA. Safety Limit 2.1.1.3 
requires the RPV water level to be above the top of the 
active irradiated fuel at all times to prevent such elevated 
cladding temperatures. 

Technical Specifications are required by 10 CFR 50.36 to 
include limiting safety system settings {LSSS) for variables 
that have significant safety functions. LSSS are defined by 
the regulation as "Where a LSSS is specified for a variable on 
which a safety limit has been placed, the setting must be . 
chosen so that automatic protective actions will correct the 
abnormal situation before a Safety Limit (SL) is exceeded." 
The Analytical Limit is the limit of the process variable at 
which a safety action is initiated to ensure that a SL is not 
exceeded. Any automatic protection action that occurs on 
reaching the Analytical Limit therefore ensures that the SL is 
not exceeded. However, in practice, the actual settings for 
automatic protection channels must be chosen to be more 
conservative than the Analytical Limit to account for 
instrument loop uncertainJies related to the. setting at which , 
the automatic protective action wo~ld actually occur. The 
actual settings for the automatic isolation channels are the 
same as those established for th~ same functions in MODES 1, 
2, and 3 in LCO 3.3.5.1, "Emergency Core Cooling System (ECCS) 
Instrumentation," or LCD 3.3.6.1, "Primary Containment 
Isolation instrumentation". 

With the unit in MODE 4 or 5, RPV wat€r inventory control is 
not required to mitigate any events or accidents evaluated tn 
the safety analyses. RPV water inventory control is required 
in MODfS 4 and· 5 to protect Safety Limit 2.1.1.3 and the fuel 
cladding barrier to prevent the release of radioactive 
material should a draining event occur. Under the definition 
of DRAIN TIME, some penetration flow paths may be excluded 
from the DRAIN TIME calculation if they will be isolated by 
valves that will close automatically without offsite power 
prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolatfon instrumentation. 

B 3.3-14lb Revision No. 143 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.Ll 

The purpose of the RPV Water Inventory Control lnstrume~tation is to support the requirements of LCO 3.5.4, "Reactor Pressure Vessel ( RPV) Water Inventory Control," and the definition of DRAIN TIME. There are functions thijt are required for manual initiation or operation of the ECCS injection/spray subsystem required to be OPERABLE by LCO 3.5.4 and other functions that support automatic isolation of Residual Heat Removal subsystem and Reactor Water Cleanup system penetration flow path(s) on low RPV water level. 
The RPV Water Inventory Control Instrumentation supports operation of core spray (CS) and low pressure coolant injection (LPCI). The equipment involved with each of these systems is descr1bed in the Bases for LCO 3.5.4. 

With the unit in MODE 4 or 5, RPV water inventory control is not required to mitigate any events or accidents evaluated in the safety analyses. RPV water inventory control is required in MODES 4 and 5 to protect Safety Limit 2.1.1.3 and the fuel cladding barrier to prevent the release of radioactive material should a draining event occur. 
A double-ended guillotine break of the Reactor Coolant System (RCS) is not postulated in MODES 4 and 5 due to the reduced RCS pressure, reduced piping stresses, and ductile p1p1ng systems. Instead, an event is postulated in which a single operator error or initiating event allows draining of the RPV water inventory through a single penetration flow path with

0 

the highest flow rate, or the sum of the drain rates through multiple penetration flow paths susceptiole to a common mode failure (e.g., seismic event {except when the risk is assessed and managed in accordance with TS LCO 3.0.8), loss of normal power, single human error). It is assumed, based on errgineering judgment, that while in MODES 4 and 5, one low pressure ECCS injection/spray subsystem can be manually inittated to maintain adequate reactor vessel water level. 
As ~iscussed in References 1, 2, 3, 4, and 5, operating experience has shown RPV water inventory to be significant to public health and safety. Therefore, RPV Water Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 
Permissive and interlock setpoints are generally considered as nomirral values without regard to measurement accuracy. 
The specific Applicable Safety Analyses, LCO, a~d Applicability discussions are listed below on a Function by 
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Function basis, 

RPV Water Inventory Control Instrumentati011 
B 3.3.5.4 

Core Spray and Low Pressure Coolant Injection Systems 
1.a. 2.a. Reactor Pressure - Low Ciniection Permissive> 
Low reactor pressure signals are used as pe·rmissives for the low pressure ECCS injection/spray subsystem manual injection functions. Thi£ function ensures that, prior to opening th€ injection valves of the low pressure ECCS subsystems, the 
reactor pressure has fallen to a value below these 
subsystems' maximum design pressure. While it is assured 
during MODES 4 and 5 that the reactor pressure will be below the ECCS maximum design pressure, the Reactor Pressure - Low signals are assumed to be OPERABLE and capable of permitting initiation of the ECCS. 

The Reactor Pressure - Low signals are initiated from four pressure transmitters that sense the reactor dome pressure. 

The Allowable Value is low enough to prevent overpressuring the equipment in the low pressure ECCS. 

The four channels of Reactor Pressure - Low Function are 
required to be OPERABLE in MODES 4 and 5 when ECCS manual initiation is required to be OPERABLE by LCO 3.5.4. 

l.b, 2.b. Core Spray and Low Pressure Coolant Injection Pump Discharge Flow - Low (Bypass) 

The minimum flow instruments are provided to protect the 
associated low pressure ECCS pump from overheating when the pump is operating and the associated injection valve is not fully open. The minimum flow line va1ve is opened when low 
flow is sensed, and the valve is automatically closed wh€n the flow rate is adequate to protect the pump. 

One differential pressure switch per ECCS pump is used tD detect the associated subsystems' flow rates. The logic is arranged such that each transmitter causes its associated minimum flow valve to open. The logic will close the minimum flow valve once the closure setpoint is exceeded. The LPCI minimum flow valves are time delayed such t~at the valves will not open for 10 seconds after the switches detect low flow. The time de1ay is provided to limit reactor vessel 
inventory loss during the startup of ~he Resid~al Heat 
Removal (RHR) shlltdown cooling mode. 

contiin· 
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RPV Water Inventory Control Instr~mentation 
B 3.3.5.4 

The Pump Discharge Flow - Low Allowwble Values are htgh enough to ensure thijt the pump flow rate is sufficient to protect the pump, yet low enough to ensure that the closure of the minimum flow valve is initiated to allow full flow into the core. 

One channel of the Pump Discharge Flow - Low Function is required to be OPERABLE in MODES 4 and 5 when the associated Core Spray or LPCI pump is required to be OPERABLE by LCO 3.5.4 to ensure the pumps are capable of injecting into the Reactor Pressure Vessel wh,en manually initiated. 

A note is added to TS Table 3.3.5.4-1 for Function 2.b to clarify the intent of allowing credit for an OPERABLE Low Pressure Coolant Injection subsystem when it is aligned and operating in the decay heat removal mode of RHR. This note is appropriate since the associated RHR pump minimum flow valve (while operating in the decay heat removal mode) is closed and deactivated to prevent inadvertent vessel drain down events. 
l.c, 2.c. Manual Initiation 

The Manual Initiation hand switch channels introduce signals into the appropriate ECCS logic to provide manual initiation capability. There is one hand switch for each CS and LPCI pump (four for CS and four for LPCI). 

RHR System IsoJaiion 

3,a Reactor Vessel Water Level - low. Level 3 
The definition of DRAIN TIME allows crediting the clos1ng of penetration flow paths that are capable of being iso1ated by valves that will close automatically witho~t offsite power prior to the RPV water level being equal to the TAr when actuated by RPV water level isolation instrumentation. 

The Reactor Vessel Water Level , Low. Level 3 Function associated with RHR System isolation may be credited for automatic isolation of penetration flow paths associated with the RHR System. 

8 3.3-14le 
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Reactor Vessel Water Level - Low, Level 3 signals are Reactor initiated from four level transmitters that sense the difference between the pressure due to a constant column of water (reference leg) and the pressure due to the actual water level (variable leg) in the vessel. While four channels (two channels per trip system) of the Reactor Vessel Water Level -Low, Level 3 Functi0n are available, only two channels (all in the same tr1p system) are required to be OPERABLE. 

The Reactor Vessel Water Level - Low, Leve1 3 Allowable Value was chosen to be the same as the Primary Containment Isolation Instrumentation Reactor Vessel Water Level - Low, Level 3 Allowable Value (LCO 3.3.6.1), since the capability to cool the fuel may be threatened. 

The Reactor Vessel Water Level - Low, Level 3 Function is only required to be OPERABLE when automatic isolation of the associated penetration flow path is credited in calculating DRAIN TIME. 

Reactor Water Cleanup <RWCU2 Svstem Isolation 

4. a Reactor Vesse1 Water Level - Low. level 3 

The definition of DRAIN TIME allows crediting the closing of penetration flow paths that are capable of being isolated by valves that will close automatically without offsite power prior to the RPV water lev-el being equal tot-he TAF when actuated by RPV water level isolation instrumentation. The Reactor Vessel Water Level - Low, "Level 3 Function associated with RWCU System isolation may be credited for automatic isolation of penetration flow paths associated with the RWCU System. 

Reactor Vessel Water Level - Low, Level 3 signals are initiated from four level transmitters trat sense the difference betw-een the pre·ssure due to a constant column of water (reference leg) and the pressure due to the actual water level (variable leg) ir.i the vessel. Whi1e four channels (t\\'o channels per trip system) of the Reactor Vessel Water Level -Low, Level 3 Function are available, only two c"hcnnels (all in the same trip systE:m) are requi re.cJ to be OPERABLE. 

The Reactor Vessel Weter Level - Low, Level 3 Allowable Value was chosen to be the same as the RPS Reactor Vessel Water Leve1 - Low, Level 3 Al'lowable Value (LCO 3.3.1.U, since the capability to cool the fue1 may be threater,ed. 

C 
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ACTIONS 

RPV Water inventory Control Instrumentation 
B 3.3.5.4 

This Function is~lates the inboard and outboard RWCU pump suction penetration. 

The Reactor Vessel Water Level - Low, Level 3 Function is only required to be OPERABLE when automatic isolation of the associated penetration flow path is credited in calculating DRAIN TIME. 

A Note has been provided to modify the ACTIONS related to RPV Water Inventory Control instrumentation channels. Section 1.3, Completion Times, specifies that once a Condition has been entered, subsequent divisions, subsystems, components, or variables expressed in the Condition discovered to be inoperable or not within limits will not result in separate entry into the Condition. Section 1.3 also specifies that Required Actions continue to apply for each additional failure, with Completion Times based on initial entry into the Condition. However, the Required Actions for inoperabl·e RPV Water Inventory Control instrumentation channels provide appropriate compensatory measures for separate inoperable Condition entry for each inoperable RPV Water Inventory Control instrumentation channel. 

A...1 

Required Action A.I directs entry into the appropr1ate Condition referenced in Table 3.3.5.4-1. The applicable Condition referenced 1n the Table is Function dependent. Each time a channel is discovered inoperable, Condition A is e~tered for that channel anD provides for transfer to the appropriate subsequent Condijtion. 

B.l and B.2 

RHR System Isolation, Reactor Vessel Water level - low, Level 3, and Rea~tor Water Cleanu~ System Isolation, Reactor Vessel Water Level - Low, Level 3 functions are applicable when. automatic isolation of the asso~iated penetration flow path is credited in calculating DRAIN TIM£. If the instrumentation is inoperab1e, Required Action B.l directs an immediate declaration that the associated penetration flow path(s) are i~capable of automatic isolation. Required Action B.2 directs calcu~ation ~f DRAIN TIME. The calculation cannot credit automatic isolation cf the affected penetration f1ow paths. 

d 
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RP\J Water Inventory Control Instrumentati0n 
B 3.3.5,4 

ACTIONS Ll 
( c on t i nu e d1) 

Low reactor steam dome pressure signals are used as p~rmissives for the low pressure ECCS injection/spray subsystem manual injection functions. If the permissive is inoperable, manual initiation of ECCS is prohibited. Therefore, the permissive must be placed in the trip condition within 1 hour. With the permissive in the trip condition. manual initiation may be performed. Prior to placing the permissive in the tripped condition, the operator can take manual control of the pump and the injection valve to inject water into the RPV. 

The Completion Time of 1 hour is intended to allow the operator time to evaluate any discovered inoperabilities and to place the channel 1n trip. 

Ll 

If a Core Spray or Low Pressure Coolant Injection Pump Discharge Flow - Low bypass function is inoperable, there is a risk that the associated low pressure ECCS pump could overheat when the pump is operating and the associated injection valve 1s not fully open. In this condition, the operator can take manual control of the pump and the injection valve to ensure the pump does not overheat. If a manual initiation function is inoperable, the ECCS subsystem pumps can be started manually and the valves can be opened manually, but this 1s not the preferred condition. 

The 24 hour Completion Time was chosen to allow time for the operator to evaluate and repair any discovered 
inoperabilities. The Completion Time is appropriate given the ability to manually start the ECCS pumps and open the injection valves and to manually ensure the pump does not overheat. 

Ll 

With the Required Action and associated Completion Time of Condition C or D not met, the associated low pressure ECCS injection/spray subsyste~ may be incapable of performing the intended function, and must De declared inoperable immediately. 

As noted in the beginning of the SRs, the SRs for each RPV Water Inventory Control instrument Function are found in the SRs column of Tabl~ 3.3.5.4-1. 
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SR 3,3.5.4.1 

RPV Water Inventory Control InstrumentBtion 
8 3,3.5.4 

Performance of the CHANNEL CHECK ensures that a gross fai1ure of instrumentation has not occurred. A CHANNEL CHECK is normally a comparison of the parameter indicated on one channel to a similar parameter on other channels. It is besed on the assumption that instrument channels monitoring the same parameter should read approximately the same value. Significant deviations between the instrument channels could be an indication of excessive instrument drift in one of the channels or something even more serious. A CHANNEL CHECK guarantees that undetected outright channel failure is limited; thus, it is key to verifying the instrumentation continues to operate properly between each CHANNEL FUNCTIONAL TEST. 

Agreement criteria are determined by the plant staff, based on a combination of the channel instrument uncertainties, including indication and readability. If a channel is outside the criteria, it may be an indication that the instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

The CHANNEL CHECK supplements less formal, but more frequent, checks of channels during normal operational use of the displays associated with the channels required by the LCO. 

SR 3,3,5.4.2 

A CHANNEL FUNCTIONAL TEST is performefil on each required channel to ensure that the entire channel will perform the intended function. A successful test of the required contact(s) of a channel relay may be performed by the verification of the change of state of a single contact of the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because all of the other required contacts of the relay are verif1ed by other Technical Specifications and non-Technical Specifications tests. 

Any setpoint adjustment shall be consistent with the assumptions of the current plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

The LOGIC SYSTEM FU~ETIONAL TEST demonstrates the OPERABILITY of the required initiation logic for a specific channel. The system functional testing performed in LCO 3.5.4 overlaps this Surveillance to complete testing of the assumed safety function. 

The Surveil]ance Frequency is controlled under the SurveilJance Frequency Control Program. 

1. Information Notice 84-81 "Inadvertent Reduction in Primary Coolant Inventory in Boiling Water Reactors During Shutdown and Startup," November 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(F), "August 1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water Level Instrumentation jn BWRs," May 1993. 

5. Inf6rmation Notice 94-~2. "Inadvertent Containment Spray and Reactor Vessel Draindown at Millstone l," July 1994. 
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B 3.3.6.1 Primary Containment Isolation Instrumentation 

BASES 

BACKGROUND 

P:BAf''S \JNIT 3 

The primary containment isolation instrumentation 
automatically initi~tes closure of appropriate primary 
containment isolation valves (PCIVs). The function of the 
PCIVs, in combination with other accident mitigation 
systems, is to limit fission product release during and 
following postulated Design Basis Ac~1dents (DBAs). Primary 
containment isolation within the time 1imits specified for 
those isolation valves designed to close automatically 
ensures that the release of radioactive material to the 
environment will be consistent with the assumptions used in 
the analyses for a OBA. 

The isolation instrumentation includes the sensors, relays, 
and switches that are necessary to cause initiation of 
primary containment and reactor coolant pressure boundary 
(RCPB) isolation. Most channels include electrorric 
equipment (e.g., trip units) that compares measured input 
signals with pre-established setpoints. When the setpoint 
is exceeded, the channel output relay actuates, which then 
outputs a primary containment isolation signal to the 
isolation logic. Functional diversity is provided by 
monitoring a wide range of independent parameters. The 
input parameters to the isolation logics are (a) reactor 
vessel water level, Cb) reactor pressure, Cc) main steam 
line (MSL) flow measurement, (d) (deleted), (e) main ste&m 
line pressure, (f) drywell pressure, (g) high pressure 
coolant injection (HPCI) and reactor core isolation cooling 
CRCIC) steam line flow, (h) HPCI and RCIC steam line 
p re s s u re , ( i ) r e a ct o r w a t er c l ,e a r,, up (R WCJJ ) fl ow , ( j ) St a n d by 
Liquid Control (SLC) System jnitiation, (k) area ambient 
temperatures, (l) reactor building ventilation and refueling 
floor ventilation exhaust radistion, and Cm) main stack 
radiation. Redundant sensor input signals from each 
parameter are pr~vided for initi~tion of isolation. 

Primary CQntainment isolation instrumentation has inputs to 
the trip logic of the isolation functions listed below. 
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1. Main Steam line lsolatjon 

Most MSL Isolation Functions receive inputs from four 
channels. The outputs from these channe,l s are combined in a 
one-out-of-two taken twice logic to initiate isolation of 
the Group I isolation valves (MSIVs and HSt drains, MSL 
sample lines, and recirculation loop sample line valves). 
To initiate a Group I isolation, both trip sy.stems must be 
tripped. 

The exceptions to this arrangement are the Main Steam Line 
Fl ow - High Function and Main Steam Tunne 1 Temperature - High 
Functions. The Main Steam Line Flow-High Function uses 
16 flow channels, four for each steam line. One channel 
from each steam line inputs to one of the four trip strings. 

Two trip strings make up each trip system and both trip 
systems must trip to cause an MSL isolation. Each trip 
string has four inputs (one per MSL), any one of which will 
trip the trip string. The trip systems are arranged in a 
one-out-of-two taken twice logic. This is effectively a 
one-out-of-eight taken twice logic arrangement to initiate a 
Group I isolation. The Main Steam Tunnel Temperature-High 
Function receives input from 16 channels. The logic is 
arranged similar to the Main Steam Line Flow-High Function_ 
except that high temperature on any channel is not related 
to a specific MSL. 

2. Primary Containment Isolation 

Most Primary Containment Isolation Functions receive inputs 
from four channels. The outputs from these channels are 
arranged in a one-out-of-two taken twice logic. Isolation 
of inboard and outboard primary containment isolation valves 
occurs when both trip systems are in trip. 

The exception to this arrangement is the Main Stack Monitor 
Radiation--High Function. This Function has two channels, 
whose outputs are arranged in two trip systems which use a 
one-out-of-one logic. Each trip system fsolates one valve 
per associated penetration. The Main Stack Monitor 
Radiation-High Function will isolate vent and purge valves 
greater tl:ian two inches in diameter during containment 
purging (Ref. 2). 

The valves isolated by each of the Primary Containment 
Isolation Functions are listed in Reference 1. 

{continued) 
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3., 4. High Pressure Coolant Injectjon System Isolatiun and 
Reactor Core Isolation Coolin~ System Isolation 

The Steam Line Flow-High Functions that isolate HPCI and 
RCIC receive input from two channels, with each channel 
comprising one trip system using a one~out-of-one logic. 
Each of the two trip systems in each i so 1 at ion group ·(HP.CI 
and RCIC) is connected to the two valves on each associated 
penetration. Each HPCI and RCIC Steam Line Flow-High 
channel has a time delay relay to prevent isolation du,e to 
flow transients during startup. 

The HPCI and RCIC Isolation Functions for Drywell 
Pressure -High and Steam Supply Line Pressure - Low receive 
inputs from four channels. The outputs from these channels 
are combined in a one-out-of-two taken twice logic to 
initiate isolation of the associated valves. 

The HPCI and RCIC Compartment and Steam Line Area 
Temperature-High Functions receive input from 16 channels. 
The logic is similar to the Main Steam Tunnel 
Temperature-High Function. 

The HPCI and RCIC Steam Line Flow-High Functions, Steam 
Supply Line Pressure-Low Functions, and Compartment and 
Steam Line Area Temperature-High Functions isolate the 
associated steam supply and turbine exhaust valves and pump 
suction valves. The HPCI and RCIC Drywell Pressure-High 
Functions isolate the HPCI and RCIC test return line valves. 
The HPCI and RCIC Drywell Pressure-High Functions, jn 
conjunct ion with the Steam Supply Line Pressure - Low 
Functions, isolate the HPCI and RCIC turbine exhaust ,v,a:tuum 
relief valves. 

5. Reactor Water Cleanup System Isolation 

The Reactor Vessel Water Level' - Low (Level 3) I sol ath!m 
Function receives input from four reactor vessel water l~vel 
channels. The outputs from the reactor vessel water l~~~l 
channels are connected into a one-out-of-two taken twice 
logic which isolates both the inboard and outboard iso]ation 
valves. The RWCU Flow-High Function receives input frnm 
two channels, with each channel in one trip system using a 
one-out-of-,one logic, with one· channe-1 tripping the inbmard 
valve and one channel tripping th,e outboard valves. Tb,e SLC 

(conti n'jJed) 

B 3.3-144 Revi·sion ~o. 3 



BASES 

BACKGROUND 

PBAPS UN IT 3 

Primary CMtainment Isolation inst.rumentation 
B 3.3.6.1 

s. Reactor Water Cleanup System Isoletion {cont1nued) 

System Isolation Function receives input from two channels 
with each channel in one trT~ system using a one-out-of-one 
logic. When either SLC pump is started remotely, one 
channel trips the inboard isQlation valve and one channel 
isolates the outboard isolation valves. 

The RWCU Isolation Function isolates the inboard and 
outboard RWCU pump suction penetration and the outboard 
valve at the RWCU connection to reactor feedwater. 

6. Shutdown Cooling System Isolation 

The Reactor Vessel Water Level-Low (Level 3) Function 
receives input from four reactor vessel water level 
channels. The outputs from the chann.els are connected to a 
one-out-of-two taken twice logic, which isolates both valves 
on the RHR shutdown cooling pump suction penetration. The 
Reactor Pressure-High Function receives input from two 
channels, with each channel in one trip system using a 
one-out-of-one logic. Each trip system is connected to both 
valves on the RHR shutdown cooling pump suction penetration. 

7, Feedwater Recirculation Isolation 

The Reactor Pressure-High Function receives inputs from 
four channels. The outputs from the four channels are 
connected into a one-out-of-two taken twice logic which 
isolates the feedwater recirculation valves. 

8. Traversing Incore PrQbe Svstem Isolation 

The Reactor Vessel Water Level-Low, Level 3 Isolation 
Function receives input from two reactor vessel water level 
channels. The outputs from the reactor vessel water level 
channels are connected into one two-out-of-two logic trip 
system. The Drywell Pressure-High Isolation funct,on 
receives input from two drywell pressure channels. The 
outputs from the drywell pressure channels are connected into 
one two-out-of-two logic tri'p system. 

When either Isolation Function actuates, the TIP drive 
mechanisms will withdraw the, TIPs, if inserted, ,an-d cl-0se 
the TIP system isolation b~ll valves when the TlPs are fully 
withtirawn. The redundant TIP system isolation valves are 
manual shear valves. 

TI? 'System Isolation Functio11s isolate the Group IICD) TIP 
valves (isolation ball valve~}. 

Cconti nued) 
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The isolation signals generated by the primary containment 
isolation instrumentation are implicitly assumed in the 
safety analyses of References 1 and 3 to initiate closure 
of valves to limit offsite doses. Refer to LCO 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," Applicable 
Safety Analyses Bases for more detail of the safety 
analyses. 

Primary containment isolation instrumentation satisfies 
Criterion 3 of the NRC Policy Statement. Certain 
instrumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the primary containment instrumentation 
is dependent on the OPERABILITY of the individual 
instrumentation channel Functions specified in 
Table 3.3.6.1-1. Each Function must have a required number 
of OPERABLE channels, with their setpoints within the 
specified Allowable Values, where appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values, where applicable, are specified for each 
Primary Containment Isolation Function specified in the 
Table. Trip setpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoints do not exceed the Allowable Value between 
CHANNEL CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint 1 but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor vessel water level), and 
when the measured output value of the process parameter 
exceeds the setpoint, the associated device (e.g., trip 
unit) changes state. The analytic or design limits are 
derived from the limiting values of the process parameters 
obtained from the safety analysis or other appropriate 
documents. The Allowable Values are derived from the 
analytic or design limits, corrected for calibration, 
process, and instrument errors. The trip setpoints are 
determined from analytical or design limits, corrected for 
calibration, process, and instrument errors, as well as, 
instrument drift. In selected cases, the Allowable Values 
and trip setpoints are determined by en~ineering judgement 
or historically accepted practice relative to the intended 
function of the channel. The trip setpoints determined in 
this manner provide adequate protection by assuring 
instrument and process uncertainties expected for the 
environments during the operating time of the associated 
channels are accounted for. 

Certain Emergency Core Cooling Systems (ECCS) and RCIC 
valves (e.g., minimum flow) also serve the dual function of 
automatic PCIVs. The signals that isolate these valves are 
also associated with the automatic initiation of the ECCS 
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and RCIC. The instrumentation requirements and ACTIONS 
associated with these signals are addressed in LCO 3.3.5.1, 
"Emergen·cy Core Cooling Systems (ECCS) Instrumentation," and 
LCD 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System 
Instrumentation," and are not included in this LCO. 

In general, the individual Functions are required to be 
OPERABLE i~ HODES 1, 2, and 3 consistent with the 
Ap~licability for LCO 3.6.1.1, "Primary Containment." 
Functions that have different Applicabilities are discussed 
below in the individual Functions discussion. 

The specific Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 
Function basis. 

Main Steam Line Isolation 

1.a. Reactor Vessel Water Level-Low Low Low (Level 1) 

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the, fuel may be threatened. Should 
RPV water level decrease too far, fuel damage could result. 
Therefore, isolation of the HSIVs and other interfaces with 
the reactor vessel occurs to prevent offsite dose limits 
from being exceeded. The Reactor Vessel Weter Level-Low Low 
Low (Level 1) Function is one of the many Functions assumed 
to be OPERABLE and capable of providing isolation signals. 
The Reactor Vessel Water Level -Low Low Low (Level 1) 
Function associated with isolation is assumed in the 
analysis ~f the recirculati~n line break (Ref: 1). The 
isolation of the HSLs on Level 1 supports actions to ensure 
that offsite dose limits are not exceeded for a OBA. 

Reactor vessel water level signals are initiated from four 
level transmitters that sense the difference between the 
pressure due to a constant column of water (reference leg) 
and the pressure due to the actual water level (variable 
leg) in the vessel. Four channels of Reactor Vessel Water 
Level-Low Low Low (Level 1) Function are available and are 
required to be OPERABLE to ensure that no single instrument 
failure can preclude the isolation function. 

(continued) 
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l.a, React9r Vessel Water Level-Low Low Low (Level 1) (continued) 

The Reactor Vessel Water Level-Low Low Low (Level 1) 
Allowable Value is chosen to be the same as the ECCS Level 1 
Allowable Value (LCO 3.3.5.1) to ensure that the MSLs isolate 
on a potential loss of coolant accident (LOCA) to prevent 
offsite doses from exceeding 10 CFR 50.67 limits. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

l,b. Main Steam Line Pressure-Low 
Low MSL pressure indicates that there may be a problem with 
the turbine pressure regulation, which could result in a low 
reactor vessel water level condition and the RPV cooling 
down more than I00°F/hr if the pressure loss is allowed to 
continue. The Main Steam Line Pressure-Low Function is 
directly assumed in the analysis of the pressure regulator 
failure (Ref. 3). For this event, the closure of the MSIVs 
ensures that the RPV temperature change limit (l00°F/hr) is 
not reached. In addition, this Function supports actions to 
ensure that Safety Limit 2.1.1.1 is not exceeded. (This 
Function closes the MSIVs during the depressurization 
transient in order to maintain reactor steam dome pressure 
> 700 psia. The MSIV closure results in a scram, th~s 
reducing reactor power to< 22.6% RTP.) 

The MSL low pressure signals are initifrted from four 
transmitters that are connected to the MSL header. The 
transmitters are arranged such that, even though physically 
separated from each other, each transmitter is able to 
detect low MSL pressure. Four channels of Main Steam Line 
Pressure-Low Function are available and are required to be 
OPERABLE to ensure tnat no single instrument failure can 
preclude the isolation function. 

The Allowable Value was selected to be high enough to 
prevent excessiv€ RPV depressurization. 

The Main Steam Line Pressure-Low Function is only require'.d 
to ~e OPERABLE in MODE 1 s1nce th1s is when the assumed 
tr~nsient can occur (Ref. 1). 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and rec1rculation loop sample line valves. 
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l.c, Majn Stearn Line Flow-High 

Main Steam Line Flow-High is provided to detect a break of 
the MSL and to initiate closure of the MSIVs. If the steam 
wer€ allowed to continue flowing out of the break, the 
reactor would depr~ssurize and the core could uncover. If 
the RPV water level decreases too far, fuel damage could 
occur. Therefore, the isolation is initiated on high flow 
to prevent or minimize core damage. The Main Steam Line 
Flow-High Function is directly assumed in tt,e analysis of 
the main steam line break (MSLB) (Ref. 3). The isolation 
action, along with the scram function of the Reactor 
Protection System (RPS), ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46 and 
offsite doses do not exceed the 10 CFR 50.67 limits. 

The MSL flow signals are initiated from 16 transmitters that 
are connected to the four MSLs. The transmitters are 
arranged such that, even though physically separated from 
each other, all four connected to one MSL would be able to 
detect the high flow. Four channels of Main Steam Line 
Flow-High Function for each MSL (two channels per trip 
system) are available and are required to be OPERABLE so 
that no single instrument failure will preclude detecting a 
break in any individual MSL. 

The Allowable Value is chosen to ensure that offsite dose 
limits are not exceeded due to the break. 

This function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

1. d. Deleted 
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l,e. Hain Steam Tunngl Tenrnerature-l-1igh 

T~e Main Steam Tunnel Temperature Function is provided to 
detect a break in a main steam line and provides diversity 
to the high flow instrumentation. 

Main Steam Tunnel Temperature signals are initiated from 
resistance temperature detectors (RTDs) located along the 
main steam line between the drywell wall and the turbine. 
Sixteen channels of Main Steam Tunnel Temperature-High 
function are available and are required to be OPERABLE to 
ensure that no single instrument failure can preclude the 
isolation function. 

The Allowable Value is chosen to detect a leak equivalent to 
between 1% and 10% rated steam flow. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

This Function in Unit 3 combines Unit 2 functions l.e. and 
1. f. 

Primary Containment Isolation 

2. a, Reactor Vessel Water Level-Low ( Level 3 2 

Low RPV water level indicates that the capability to cool 
thE'fuel may be threatened. The valves'whose penetrations 
communicate with the primary containme~t are isolated to 
1~mit the release of fission products. Tne isolation of the 
primary containm~nt on Level 3 supports act~ons to ensure 
th3t offsite dose limits of 10 CFR 50.67 are not exceeded. 
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2.a, Rea.ctor Vessel Water Level-Low Cleve] 3) (continued) 

The Reactor Vessel Water Level-Low (Level 3) Function 
associated with isolation is implicitly assumed in the UFSAR 
analysis as these leakage paths are assumed to be isolated 
post LOCA. 

Reactor Vessel Water Level-Low {Level 3) signals are 
initiated from level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level-Low (Level 3) Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Level 3 scram 
Allowable Value CLCO 3.3.1.1), since isolation of these 
valves is not critical to orderly plant shutdown. 

This Function isolates the Group II(A) valves listed 1n 
Reference 1 with the exception of RWCU isolation valves and 
RHR shutdown cooling pump suction valves which are addressed 
in Functions 5.c and 6.b, respectively. 

2. b •. DrvwelJ Pressure---Hi gh 

High drywell press~re can indicate a Qreak in the RCPB 
inside the prfmary containment. The isolation of some of 
the primary containment isolation valves on high drywell 
pressure supports actions to ensure that offsite dose limits 
of 10 CFR 50.67 are not exceeded. The Drywell Pressure
High Function, associated with isolation of the primary 
containment, is implicitly assumed in the UFSAR accident 
analysis as these leakage paths are assumed to be isolated 
post LOCA. 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressore in the drywell. Four 
channels of Drywell Pressure-High are available and are 
r€quired to be OPERABLEito ensure that no single instrument 
foilure can preclude the isolation function. 
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2·.b. Drywell Pressure-Hlqh (continued) 

The Allowable Value was selected to be the same as the ECCS 
Dryw.ell Pressure-High Allowable Value (LCD 3.3.5.1), since 
this may be indicative '°f a LOCA inside primary, containment. 

This Function isolates the Group II(B) valves listed in 
Reference 1 . 

2.c. Main Stack Monitor Radjation-Hiqh 

Main stack monitor radiation is an indication that the 
release of radioactive material may exceed established 
limits. Therefore, when Main Stack Monitor Radiation-High 
is detected when there is f1ow through the Standby Gas 
Treatment System, an isolation of primary containment purge 
supply and exhaust penetrations is initiated to limit the 
release of fission products. However, this Function is not 
assumed in any accident or transient analysis in the UFSAR 
because other leakage paths (e.g., MSIVs) are more limiting. 

The drywell radiation signals are initiated from radiation 
detectors that isokinetically sample the main stack 
utilizing sample pumps. Two channels of Main Stack 
Radiation-High Function are available and are required to 
be OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Value is set below the ma~imum allowable 
release limit in• accordance with the Offsite Dose 
Calculation Manual (OOCM). 

This Function isolates the containment vent and purge valves 
and other Group III(E) ,alves listed in Reference 1. 

2.d .. 2.e. Reactor Buflding Ventilation and Refueling Floor 
Ven ti lat i·on Exhaust Radiation - High 

High secondary containment exhaust radiation is an 
indication of possible gross failure of the fuel cladding. 
The release may have origifiated from the primary containment 
due to a break in the RCPB. When Reactor Building or 
Refueling Floor Ventilation Exhaust Radiation-High is 
dete~ted, the affected ventjlation pathway and primary 

{continued} 
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2 .. 2.e. Re entilatio~ an loor 
Venti atio.n Exhaust R:adiaUon .... Hiqg {continue ) 

containmen:t purge supp.ly a.n,d exhaust valves are iso:labd to 
Hmit the release of fission products. Additionally, 
Y~ntilation Exhaust Radiation-High Function initiates 
Standby Gas Treatment System. 

The Ventilation Exhaus,t Radiation-High signals are 
initiated from radiatton detectors that are located on the 
ventilation exhaust pfp:ing_ coming from the reactor building 
and the- refue 1 i ng floor zones, respective 1 y. The sd gna l 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 
channels of Reactor Building Ventilation Exhaust-High 
Function and four channels of Refueling Floor Ventilation 
Exhaust-High Function are available and are required to be. 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Values are chosen to promptly detect gross 
failure of the fuel cladding during~ refueling accident. 

These Functions iso.late the Group III(q and III(D) valves 
listed in Reference 1. 

High Pressure Coo,lant In.iection and Reactor Core Isolation 
Cooling Systems Isolatton 

3,,a .• J.b., 4.a., 4.b. Hl?CI and RCIC Ste.am Line Flow-High 
am;i Ti·me De 1 av Rel a:ys 

Steam line Flow-High fundions are provided to detect a 
break of the RCIC or< HPC I steam lines a·nd initiate closure 
of the steam line isolation valves of the appropriate 
system. If the steam, fa allowed w continue flOWiRg out of 
thre break, the reactor wi 11 depressurize and the c0te can 
uncover. Therefore, the isolations are initiated on high 
flow to prevent or minimize core damage. The isolation 
action, along with the scram function of the RPS, ensures 
tihat the fuel peak cladding temperature Y'emains below the 
1 imits of 10 CFR 50. 4B, Speci fie credit for these Functions 
is not assumed in any UfSAR accident analyses since the 

(continued) 
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3.a., l.b., 4,at~ 4.b. HPCI and RClC Steam Line F1ow-High 
and Time Delay Relays (continued) 

bounding analysis is performed for large breaks s.uch as 
recircu1ation and MSL breaks. However, these instruments 
prevent the, RCIC or HP.CI steam line b:reaks frora becomi.ng 
bounding. 

The HPCI and RCIC Steam Line Flow-lHgh signals are 
initiated from transmitters (two for HPCI and two for RCIC) 
that are connected to the system steam lines. A time delay 
is provided to prevent isolation due to high flow transients 
during startup with one Trme Delay Relay channel associated 
with each Steam Line Flow-High c;hannel. Two channels of 
both HPCI and RCIC Steam Line Flow-High Functions and the 
associated Time Delay Relays are available and are required 
to be OPERABLE to ensure that no single, instrument failure 
can preclude the isolation function. 

The A 11 owab 1 e Values for Steam Line Fl ow - High Fun ct ion and 
associated Time Delay Relay Function are chosen to be low 
enough to ensure that the trip occurs to maintain the MSLB 
event as the bounding event. 

These Functions isolate the associated HPCI and RCIC steam 
supply and turbine exhaust valves and pump suction valves. 

3.c., 4 .. c. HPCI and RCIC Steam SupJ?lY Line Pressure-Low 

Low MSL press-ure indicates that the pressure of the steam in 
the HPCI or RCIC turbine may be too low to cantinue 
operation of the associated system's turbine. These 
i sol at ions- pvevent radi oat:t i ve gases and steam from escaping 
through the pump shaft seals i.nto the reactor building but 
are primarily for equipment protection and are also assumed 
for long term containment isolati@n. However, they also 
provide a diverse signal to indicate a possible system 
break. These fostrum~nts are included in Technical 
Specifications (TS) because of the potential for risk due to 
possible failure of the instruments preventing HPCI and RCIC 
initiations (Ref. 4). 

The HPCI a:nd RCIC Steam Supply Line Pressure- Low signals 
are initiated from transn'litte.rs {four for HPCI and four for 
RCIC) that are connected to the system steam line. Four 

(continued) 
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3.c., 4.e. HPCI and RCIC Steam Supply Line Pressure,-Low 
{continued) 

channels of both HPCI and RCIC Steam Supply Line 
Pressure-Low Functions are avail able and are required to be 

OPERABLE to ensure that no single instrument failure· can 
preclude the isolation function. 

The Allowable Values are selected to be high enough to 
prevent damage to the system's turbine. 

These Functions isolate the associated HPCI and RCIC steam 
supply and turbine exhaust valves and pump suction valves. 

3.d .• 4.d. Drywell Pressure-High (Vacuum Breakers} 

High drywell pressure can indicate a break in the RCPB. The 
HPCI and RCIC isolation of the turbine exhaust vacuum 
breakers is provided to prevent communication with the 
drywell when high drywell pressure exists. The HPCI and 
RCIC turbine exhaust vacuum breaker isolation occurs 
following a permissive from the associated Steam Supply Line 
Pressure-Low Function which indicates that the system is no 
l anger required or capable of perfonni ng cool ant i nje,ct ion. 
The isolation of the HPCI and RCIC turbine exhaust vacuum 
breakers by Orywell Pressure-High is indirectly assumed in 
the UFSAR accident analysis because the turbine exhaust 
leakage path is not assumed to contribute to offsite doses. 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure· in" the drywell. Four 
channels for both HPCI and RCIC Drywell Pressure -High 
(Vacuum Breakers) Functions are available and are required 
to be OPERABLE to ensure that no s i ngTe instrument failure 
can preclude the isolation function. 

The Allowable Value was selected to be the same as the ECCS 
Drywell Pressure-High Allowable Value (LCO 3.3.5.1),1 since 
this is indicative of a LOGA inside ~rimary containment. 

This Functfon isolates the associated HPCI and RCIC vacuum 
relief valves and test return line valves. 

(continued} 
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3.e., 4.e. HPCI and RCIC Compartment and Steam Line Area 

Tem~erature-High 

HPCI and RCIC Compartment and Steam Line Ar~a temperatures 

are provided to deteot a leak from the associated: system 

steam piping. The isolation occurs when a v.ery S,111all leak 

has occurred and is diverse to the high flow 

instrumentation. If the small leak is allowed to continue 

without isolation, offsite dose limits may be reached. 

These Functions are not assumed in any UFSAR transient or 

accident analysis, since bounding analyses are performed for 

large breaks such as recirculation or HSL breaks. 

HPCI and RCIC Compartment and Steam Line Area 

Temperature-High signals are initiated from resistance 

temperature detectors (RTDs) that are appropriately located 

to protect the system that is being monitored. The HPCI and 

RCIC Compartment and Steam Line Area Temperature-High 

Functions each use 16 temperature channels. Sixteen 

channels for each HPCI and RCIC Compartment and Steam Line 

Area Temperature-High Function are available a~d are 

required to be OPERABLE to ensure that no single instrument 

failure can preclude the isolation function. 

The Allowable Values are set low enough to detect a leak. 

These Functions isolate the associated HPCI and RCIC steam 

supply and turbine exhaust valves and pump suction valves. 

Reactor W,ater Cleanup ·(RWCU) System Isbl ati on 

5. a. RWCU Flow-High 

The high flow signal is provided to detect a crreak in the 

RWCU System. Shaul d the reactor cool ant c0nti.nue to fl ow 

uut of the brB"ak, offsite dose limits may be ~~eeded. 

Therefore, isolation of the RWCU System is initiated when 

high RWCU fl ow is sensed to prevent exceedi og off site doses. 

This Function is not assumed in any UFSAR transient or 

accident analysis, simce bounding analyses are performed for 

large breaks such as MSL£s. 

(continued) 
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5.a. RWCU Flow-High (continued) 

The high RWCU flow signals are initiated from transmitters 
that are connected to the pump suction line of the RWCU 
System. Two channels of RWCU Flow-High Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The RWCU Flow-High Allowable Value ensures that a break of 
the RWCU piping is detected. 

This Function isolates the inboard and outboard RWCU pump 
suction penetration and the outboard valve at the RWCU 
connection to reactor feedwater. 

5.b. standby Liquid Control CSLC) System Initiation 

The isolation of the RWCU System is required when the SLC 
System has been initiated to prevent dilution and removal of 
the boron solution by the RWCU System (Ref. 5). SLC System 
initiation signals are initiated from the remote SLC System 
start switch. 

There is no Allowable Value associated with this Function 
since the channels are mechanically actuated based solely on 
the position of the SLC System initiation switch. 

For reactivity insertion accidents, two channels of the SLC 
System Initiation Function are available and are required to 
be OPERABLE in MODES 1 and 2, since these are the only MDOES 
where the reactor can be critical. In addition, for 
accidents involving significant fission product releases, 
both channels ~re also required to be OPERABLE in MODES 1, 2, 
and 3. The SL{ System is designed to maintain suppression 
pool pH at or above 7 following a LOCA to ensure that iodine 
will be retained in the suppression pool water. These MODES 
are consistent with the Applicability for the SLC System 
C LCO 3. 1. 7). 

This Function isolates the inboard and outboard RWCU PUJTi\P 
suction penetration and the outboard valve at the RWCU 
connection to reactor feedwater. 

5.c, Reactor Vessel Water Level-Low (Level 3) 

Low RPV water lev~l indicates khat the capability to coo~ 
the fuel may b€ threatened. Should RPV water level deer.ease 
too far, fuel damage could result. rherefore, isolation of 
some interfaces with the reactor vessel occurs to isolat€ 
the potent1a1 sources of a break. The isolation of the RWCU 
System on Level 3 supports actions to ensure that th€ fu€1 
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5,c. Reactor Vessel Water Le~el-Low (Leyel 3) (continued) 

peak cladding temperature remains below the limits of 
10 CFR 50.46. The Reac::to.r Vessel Water Lever-Low (level 3) 
Function associated with RWCU isolation is not directly 
assumed in the UFSAR safety analyses because th~ RWCU System 
line break is bounded by breaks of larger systems 
(recirculation and MSL brea~s are more limiting). 

Reactor Vessel Water Level-Low, (Level 3) s1gnals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level-Low (Level 3) Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The Reactor Vessel Water Level -Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Reactor Vessel 
Water Level-Low (Level 3) Allowable Value (LCO 3.3.1.1), 
since the capability to cool the fuel may be threatened. 

This Function isolates the inboard and outboard RWCU suction 
penetration and the outboard valve at the RWCU connection to 
reactor feedwater .. 

Shutdown Cooling System Isolatjon 

6.a. Reactor Pressure-High 

The Reactor Pressure-High Function is provided to i'Solate 
the shutdown cooling p0rtion of the Residual Heat Removal 
(RHR) System. This Function is provided only for €~uipment 
protection to prevent an intersystem LOCA scenario, and 
crectit for the Function is not assumed in the accident at 
transient analysis in the· UFSA~. 

The Reactor Pressure-High signals are initiated from two 
rel~ys driven by trip units associated with pressure 
transmitters that sense RPV pr~ssure at different ta~s on 
the RPV. Two channels of Reactor Pressure-High Functi~n 
are available and are requireti to be OPfRABLE to ensure that 
no single instrument failure can preclude the isol~t1on 
function. The Function is O'llly required to be OPE~AeLE in 
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6.a. Reactor eressure-Hiqh (continued) 

MODES 1, 2. and 3, since these are the only MODES in which the reactor can be pressurized; thus, equ~pment protection is needed. The Allowable Value was chosen to be low enough to protect the system equipment from overpressurization. 

This Function isolates both RHR shutdown cooling pump suction valves. 

6.b, Reactor V~sseJ Water Level-Low (Level 3) 
Low RPV water level indicates that the capability to cool the fuel may be threatened. Should RPV water level decrease too far, fuel damage could result. Therefore, isolation of some reactor vessel interfaces occurs to begin isolating the potential sources of a break. The Reactor Vessel Water Level-Low (Level 3) Function associated with RHR Shutdown Cooling System isolation is not directly assumed in safety analyses because a break of the RHR Shutdown Cooling System is bounded by breaks of the recirculation and MSL. The RHR Shutdown Cooling System isolation on Level 3 supports actions to ensure that the RPV water level does not drop below the top of the active fuel during a vessel draindown event caused by a leak (e.g., pipe break or inadvertent valve opening) in the RHR Shutdown Cooling System. 

Reactor Vessel Water Level-Low (Level 3) signals are initiated from four level transmitters that sense the difference between the pressure due to a constant column of water (reference leg) and the pressure due to the actual water level (variable leg) in the vessel. four channels (two channels per trip system) of the Reactor Vessel Water Level -Low (Level 3) Function are available and are required to be OPERABLE to ensure that no single instrument failure can preclude the isolation function. 

Revision No. 143 



(~:: BASES 

APP LI CABLE 
SAFETY ANALYSES, 
LCD, and 
APP LI CA'BI LITY 

PBAPS lJN IT 3 

Primary Containme~t Isolation lnstrumentatiofi 
B 3. 3. 6. :t 

6.b. Reactoc Vessel Water Level-Low (Level 3) (continued) 

The Reactor Vessel Water Level-Low (level 3) Allowable Value was chosen to be the same as the RPS Reactor Vessel Water Level-Low (Level 3) Allowable Value (LCO 3.3.1.1), since the capability to cool the fuel may be threatened. 

The Reactor Vessel Water Level -Low ( Level 3) Function is only required to be OPERABLE in MODE 3 to prevent this potential flow path from lowering the reactor vessel level to the top of the fuel. In MODES 1 and 2, another isolation (i.e., Reactor Pressure-High) and administrative controls ensure that this flow path remains isolated to prevent unexpected loss of inventory via this flow path. 

This Function isolates both RHR shutdown cooling pump suction valves. 

Feedwater Recirculation Isolation 

7,a. Reactor Pressure-High 

The Reactor Pressure-High Function is provided to isolate the feedwater recirculation line. This interlock is provided only for equipment protection to prevent an intersystem LOCA scenario, and credit for the interlock is not assumed in the accident or transient analysis in the UFSAR. 

The Reactor Pressure-High signalsc are initiated from four transmitters that are co~nected to different taps on the 'RPV. Four channels of Reactor Pressure-High Funct1 on are ~vailable and are ~equired to be OPERABLE to ensure that no single instrument failure can preclude the isolation function. The Function is only required to be OPERABLE in ~OOES 1, 2, and 3, since these ~re the only MODES in which the reactor can be pressurized; thus, equipment protection is needed. The Allowable Value was chosen to be low enough to protect the system equioment from overpressurization. 
Yhis Function iso1ates the feedwater recirc~lation valves. 

Traversing Incore Probe S~stem Isolati-0n 
8.a. Reactor Vessel Water Level-Low. Level 3 
low RPV water level indicates that the capability to cool the fuel may be threatened. The valves whose penetrations communicate with Lhe primary containment are iso3ated to 

{continued) 
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/il.a, RElacta~_sel Water L~l.:.1Qw. Level 3 (continued) 

limit t~e ral&a&e of fission products. The isolation of the 
primary contaiAment on Level 3 supports actions to ens~re that 
offsite dose limits of 10 CFR 100 are not exceeded. The 
Reactor Vess~l Water Level-Low, Level 3 Function associated 
with isolation is implicitly assumed in the FSAR analysis as 
these lea~ag~ paths are assumed to be isolated post LOCA. 

Reactor Vessel Water Level-Low, Level 3 signals are initiated 
from level tra~srnitters that sense the difference between the 
pressure due to a constant column of water (reference leg) and 
the pressure due to the actual water level (variable leg) in 
the vessel. Two channels of Reactor Vessel Water Level-low, 
Level 3 Function are available and are required to be OPERABLE 
to ensure that no single instrument .failure can initiate an 
inadvertent isolation actuation. The isolation function is 
ensured by the manual shear valve in each penetration. 

The Reactor Vessel Water Level-Low, Level 3 Allowable Value was 
chosen to be the same as the RPS Level 3 scram Allowable Value 
(LCO 3.3.1.1), since isolation of these valves is not critical 
to orderly plant shutdown. 

This Function isolates the Group II(D) TIP valves. 

8.b. Drvwell Pressure-High 

High drywell pressure can indicate a break in the RCPB iAside 
the ~rimary containment. The isolation of some of the primary 
containment is"olation valves on high drywell pr-essure supports 
actions to ensure that offsite dose limits of 10 CFR 100 are 
not exceeded. The Drywell Pressure-High Function, associated 
with isolatio~ of the primary containment, is implicitly 
assumed in the FSAR accident analysis as these leakage paths 
are assumed to be isolated post LOCA. 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell. Two 
channels of Drywell Pressure-High per Function are avatlable 
and ar~ required to be OPERABLE to ensure that no single' 
in~trument failure can initiate an inadvertent actuation. The 
isolation function is ensured by the manual shear valve in each 
pen~tration. 

The allowable Value was selected to be the same as the ECCS 
Drywell Pressure-High Allowable Va1ue (LCO 3.3.5.1), since this 
may b~ indicative of a LOCA inside primary containment. 

This Function isolates the Graup II(O) TIP valves. 
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The ACTfONS are modified by two Notes. Note 1 allows 
penetration flow path(s) to be unisolated intermittently under 
administrative controls. These controls consist of stationing a 
dedicated operator at the controls of the valve, who is in 
continuous communication with the control room. In this way, 
the penetration can be rapidly isolated when a need for primary 
containment isolation is indicated. Note 2 has been provided to 
modify the ACTIONS related to primary containment isolation 
instrumentation channels. Section 1.3, Completion Times, 
specifies that once a Condition has been entereG, subsequent 
divisions, subsystems, components, or variables expressed in the 
Condition, discovered to be inoperable or not within limits, 
will not result in sepa.rate entry into the Condi ti on. 
Section 1.3 also specifies that Required Actions of the 
Condition continue to apply for each additional failure, with 
Completion Times based on initial entry into the Condition. 
However, the Required Actions for inoperable primary containment 
isolation instrumentation channels provide appropriate 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate Condition 
entry for each inoperable primary containment isolation 
instrumentation channel. , 

A...1 

Because of the diversity of sensors available to provide 
isolation signals and the redundancy of the isolation 
design, an allowable out of service time of 12 hours for 
Functions l.d, 2.a, and 2.b and 24 hours for Functions other 
than Functions 1.d, 2.a, and 2.b has been shown to be 
acceptable (Refs. 6 and 7) to permit restoration of any 
inoperable channel to OPERABLE status. This out of service 
time is only acceptable provided the associated Function is 
still maintaining isolation capability (refer to Required 
Action B.1 Bases). Alternatively, a Completion Time can be 
determined in accordance with the Risk Informed Completion 
Time (RICT) Program. A Note has been provided to indicate 
that a RICT is only applicable when a loss of function has 
not occurred. If the inoperable channe1 cannot be restored to 
CT~ERABLE status w1t~in the allowable out of service time, the 
channel must be placed in the tripped condition per Required 
Action A.1. Placing the inoperable channel in trip would 
conservatively compensate for the inoperability, restore 
capability to accommodate a single failure, and allow 
operation to continue with no further restrictions. 
Alternately, if 1t ~s not <les1red to p,lace the channel in 
trip (e.g., as in the case where placing the inoperable 
channel in trip wou~d result in an isolation), Condition C 
must be entered and its Required Action taken. 

(continued) 
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Required Action 8.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in redundant 
isolation capability being lost for the associated 

'Jpenetration flow path(s}. For those MSL, Primary 
Containment, HPCI, RCIC, R'.WCU, SDC, and Feedwater 
Recirculation Isolation Functions, where actuation of both 
trip systems is needed to isolate a penetration, the 
Functions are considered to be maintaining isolation 
capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system in trip), such that both trip 
systems will generate a trip signal from the given Function 
on a valid signa1. For those Primary Containment, HPCI, 
RCIC, RWCU, and SDC isolation functions, where actuation of 
one trip system is needed to isolate a penetration, the 
Functions are considered to be maintaining isolation 
capability when sufficient channels are OPERABLE or in trip, 
such that one trip system will generate a trip signal from 
the given function on a valid signal. This ensures that at 
least one of the PCIVs in the associated penetration flow 
'path can receive an iso·lation signal from the g1,ven 
Function. For all Functions except l.c, l.e, 2.c, 3.a, .3.b, 
3.e, 4.a, 4.b, 4.e, 5.a, 5.b, and 6.a, this would requi,re 
both trip systems to have one channel OPERABLE or in trip. 
For Function l.c, this would require both trip systems to 
have one channel, associated with each MSL, OPERABLE or in 
trip. For Functions l.e, 3.e and 4.e, each Function . 
co~sists of channels that monitor several locations within a 
given area (e.g., different locations within the main stea,i 
tunnel area). Therefore, this would require both trip 

'systems to have one channel per location OPERABLE or in 
trip. For Functions 2.c, 3.a, 3.b, 4.a, 4.b, 5.a, and 6.a, 
this would require one trip system to have one channel 
OPERABLE or in trip • 

. The Completion Time is intended to allow the operator time 
"to evaluate and repair any discovered inoperabilities. The 
:1 hour Completion TilllE! is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 

0 channels. 

{continued') 
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.a.-1. (contlnued) 

Entry into Condition Band Required Action B.l may be 
necessary to avoid an MSL isolation transient resulting 
from a temporary loss of ventilation in the main steam 
line tunnel area. As allowed by LCD 3.0.2 (and discussed 
in the Bases of LCD 3.0.2), the p1ant may intentionally 
enter this Condition to avoid an MSL isolation transient 
following the loss of ventilation flow, and then raise the 
setpoints for the Main Steam Tunnel Temperature-High 
Function to 250°F causing all channels of Main Steam 
Tunnel Temperature-High Function to be inoperable. 
However, during the period that multiple Main Steam Tunnel 
Temperature-High Function channels are inoperable due to 
this intentional action, an additional compensatory 
measure is deemed necessary and shall be taken: an 
operator shall observe control room indications of the 
duct temperature so the main steam line isolation valves 
may be promptly closed in the event of a rapid increase in 
MSL tunnel temperature indicative of a steam line break . 

.L..1 

Required Action C.l directs entry into the appropriate 
Condition referenced in Table 3.3.6.1-1. The applicable 
Condition specified in Table 3.3.6.1-1 is Function and MODE 
or other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
tjme an inoperable channel has not met any Required Action 
of Condition A or Band the associated Completion Time has 
expired, Condition C will be entered for that channel and 
provides for transfer to the appropriate subsequent 
Condition. 

D.1, D,2.1. and 0.2.2 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the plant m~st 
be placed in a MODE or other specified condition in which 
the LCD rjoes not apply. This is done by placing the plant 
in at least MOOE 3 within 12 hours and in MODE 4 within 
36 hours (Required Actions D.2.1 and 0.2.2). Alternately, 
the associated MSLs may be isolated (Required Action D.1), 
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D.l, D,2.1, and 0.2.2 (continued) 

and, if allowed {i.e., plant safety analysis allows 
operation with an MSL isolated), operatien with that MSL 
isolated may continue. Isolating the affected MSL 
accomplishes the safety function of the inoperable channel. 
The Completion Tiutes are reasonable, based on operating 
experience, to reach the required plaTit conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the plant must 
be placed in a MOOE or other specified condition in which 
the LCO does not apply. This is done by placing the plant 
in at least MODE 2 within 6 hours. 

The allowed Completion Time of 6 hours is reasonable, based 
on operating experience, to reach MOOE 2 from full power 
conditions in, an orderly manner and without challenging 
plant systems. 

Ll 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed COll'l))letion Time, plant operations 
may continue if the affected penetration flow path(s) is 
isolated. Isolating the affected penetration flow path{s) 
accomplishes the safety function of the inoperable channels. 
Alternately, if it 1s not desired to isolate the affected 
penetration flow path(s) (e.g., as in the case where 
isolating the penetration flow path(s) could result in a 
reactor scram), Condition 6 must be entered and its Required 
Actions taken. The I hour Completion Time is acceptable 
because it minimizes risk While allowing sufficient time for 
plant operations personnel to isolate the affected 
penetration flow path(s). 

{continued) 
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If the channel is not restored to OP£RABLE status or placed 
in trip within the allowed Completion T1me, or the Required 
Action of Condition Fis not met and the associated 
Completion Time has expired, the plant must be placed in a. 
MODE or other specified condition in which the LCO does not 
apply. This is done by placing the plant in at least MODE 3 
within 12 hours and in MOOE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
cha 11 engi ng p 1 ant systems .. 

H.l and H.2 
If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the associated 
SLC subsystem(s} is declared inoperable or the RWCU System 
is isolated. Since this Function is required to ensure that 
the SLC System performs its intended function, sufficient 
remedial measures are provided by declaring the asso.ciated 
SLC subsystems inoperable or isolating the RWCU System. 

The I hour Completion Time is acceptable because it 
minimizes risk while allowing sufficient time for personnel 
to isolate the RWCU System. 

I.I and 1.2 

If the channel is not restored to OPERABLE status o, placed 
in trip within the allowed Completion Time, the asso.ciated 
penetration flow path should be closed. However, if the 
shutdown cooling function is needed to provide core cooling, 
these Required Actions allow the penetration flow path to 
remain unisolated provided action is illllllediately initiated 
to restore the channel to OPERABLE status or to isolate the 
RHR Shutdown Cooling System (i.e., provide alternate decay 
heat removal capabilities so the penetration flow path can 
be isolated). Actions must continue until the channel is 
restored to OPERABLE status or the RHR Shutdown Cooling 
System is isolated. 

(continued) 

B 3.3-165 Revision No. 3 



',(~, BASES (continued) 

SURVEiLLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

Primary Co~tainment Isolation Instrumentation 
B 3.3.6.1 

As noted at the beginning of the SRs, the SRs for each 
Primary Containment Isolation instrumentation Function are 
found in the SRs column of Table 3.3.6.1-1. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associ,ated Function maintains trip 
capability. Upon completion of the Surveillance, or 
~xpiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 6 and 7) assumption of the 
average time required to perform channel surveillance. That 
analysis demonstrated that the 6 hour testing allowance does 
not significantly reduce the probability that the PCIVs will 
isolate the penetration flow path(s) when necessary. 

SR 3.3.6.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indjcation of excessive instrument drift in one of the 
channels or of something ev~n more serious. A CHANNEL CHECK 
will detect gross channel fa1lure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a co~bination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal. out more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

B 3.3-166 Revision No. 87 



BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

Pr,mary Containment Isolation Instrumentatton 
B 3.3.6.1 

SR 3.3.6.1.2 

A CHANNEL FUNCTIONAL TEST 1s performed on each required 
channel to ~nsure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.6.1.3. SR 3.3.6.1.4. and SR 3.3.6.1.5 
(SR 3.3.6.1.6 Deleted) 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
setpoint methodology. 

Specific to Main Steam Line Pressure-Low (Technical 
Specification Table 3.3.6.1-1. Function 1.b) and the Main 
Steam Line Flow-High (Technical Specification Table 3.3.6.1-
1, Function 1.c), there is a plant specific program which 
verifies that this instrument channel functions as required 
by verifying the as-left and as-found settings are 
consistent with those established by the setpoint 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Freque~cy Control Program. 
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'SR 3,.3.6.l.7 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY 
of the required isolation }ogic for a specific channel. The 
system functional testing performed on PCIVs in LC0 3.6.1.3 
overla~s th1s Surveillance to provide complete testing of the 
assumed safety function. 

The s~rveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 7.3. 

2. NRC Safety Evaluation Report for Amendment Numbers 156 
and 158 to Facility Operating License Numbers DPR-44 
and DPR-56, Peach Bottom Atomic Power Station, Unit 
Nos. 2 and 3, September 7, 1990. 

3. 

4. 

5. 

6. 

UFSAR, Chapter 14. 

NED0-31466, "Technical Specification Screening 
Criteria Application and Risk Assessment," 
November 1987. 

UfSAR, Section 4.9.3. 

NEDC-31677P-A, ~Technical Specification Improvement 
Analysis for BWR Isolation Actuation Instrumentatimn," 
July 1990. 

7. NEDC-30851P-A Supplement 2, "Technical Specifications 
Improvement Analysis for BWR Isolation Instrumentat~on 
CGmrnon to RPS and ECCS Instrumentation,» March 1989. 

8. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
?Gwer Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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B 3.3.6.2 Secoodary Containment Isolation Instrumentation 

BASES 

BACKGROUND 
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The secondary contai'nment isolation instrumentation 
automatically initiates closure of appropriate secondary 
containment isolatton valves (SCIVs) and starts the Standby. 
Gas Treatment (SGT), System. The function of these systems, 
in combination with other accident mitigation systems, is to 
limit fission product release during and following 
postulated Design BasiS. Accidents (DBAs) {Ref. 1). 
Secondary conta,inment isolation and establishment of vacuum 
with the SGT System within the required time limits ensures 
that fis.si on products. that leak from primary containment 
following a OBA, or are released ·outside primary 
containment, or are released during certain operations when 
primary containment is not requiqid to ·be OPERABLE are 
maintained within applfcable limits. 

The isolation instrumentatton lncludes the se11sors, rel~ys, 
and switches that are necessary to cause initiation of 
secondary containment isolation. Most channels include 
electronic equipment (e.g., trip units) that compares 
measured input signals with pre-established setpoints. When 
the setp·oi nt is exceeded, the channel output relay actuates, 
which then outputs a secondary containment isolation signal 
to the isolation logic. Functional diversity is provided by 
monitoring a wi'de range of independent parameters. The 
input parameters to the isolation logic are (1) reactor 

·vessel water level, (2) drywell pressure, (3) reactor 
building ventilation exhaust high radiation, and 
(4) refueling floor venti'lation exhaust high radiation. 
Redundant sensIDr input signals from each parameter are 
provided for iRitiation of isolation. 

The outputs of the channels are arranged in a one-out-of-two 
taken twice logic~ Automatic isolation valves (dampers) 
isolate and SGT subsystems start when both trip systems are 
in trip. Operation of both trip systems is required to 
is.olate the secondary containment ,and pro\l'ide for the 
necessary fiTtrati'on of fission products. 

(continued) 
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The isoJation signals generated by the secondary containment 
isolation instrumentation are implicitly assumed in the 
safety analyses 0f References 1 and 2 to initiate closure 
of val~es and start the SGT System to limit offsite doses. 

Refer to LCO 3.6.4.2:, "Secondary Containment Isolation 
Valves (SCI-Vs)," and LCO 3.6.4.3, "Standby Gas Treatment 
(SGT) Systemi" Applicable Safety Analyses Bases for more 
detail of the safety analyses. 

The secondary containment isolation instrumentation 
satisfies Criterion 3 of the NRC Policy Statement. Certain 
instrumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the secondary containment isolation 
instrumentation is dependent on the OPERABILITY of the 
individual instrumentation channel Functions. Each Function 
must have the required number of OPERABLE channels with 
their setpoints set within the specified Allowable Values, 
as shown in Table 3.3.6.2-1. The actual setpoint is 
calibrated consistent with applicable setpoint methodology 
assumptions. A channel is inoperable if its actual trip 
setting is not within its required Allowable Value. 

Allowable Values are specified for each Function specified 
in the Table. Trip setpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoints. do not exceed the,Allowable Value between 

- CH~NNEL CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpo1nt, but within its 
Allowable Value, is acceptable. 

Trip setpoints are those predetermined values of output at 
which an action should take place. The setpoints are 
compared to the actual process parameter (e.g., reactor 
vessel water level), and when the measured output value of 
the process parameter exceeds the setpoint, the associated 
device (e.g., trip unit) changes state. The analytic or 
design limits a-re derived from the Hmit i ng values of the 
process parameters obtained from the safety analysis or 
other aJYpropriate documents. The Allowable Values are 
derived from the analytic or design limHs, corrected for 
calibration, process, and instrument errors. The trip 
setpoints are then determined from analytical or design 
limits, corrected for calibration, process, and instrument 

{continued) 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

errors, as well as, instrument drift. In selected cases, 

the Allowable Values and trip setpoints are determined by 

engineering judgement or historically accepted practice 

re.lat i ve to the tntended function of the channel . The 

trip setpoints determined in this manner provide adequate 

protection by assuring instrument and process uncertainties 

expected for the environments during the operating time of 

the associated channels are accounted for. 

In general, the individual Functions are re~uired to be 

OPERABLE in the MODES or other specified conditions when 

SCIVs and the SGT System are required. 

The specific .Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 

Function basis. 

1. Reactor Vessel Water Level - Low (Level 3) 

Low reactor pressure vessel (RPV) water level indicates that 

the capability to cool the fuel may be threatened. Should 

RPV water level decrease too far, fuel damage could result. 

An isolation of the secondary containment and actuation of 

the SGT System are initiated in order to minimize the 

potential of an offsite dose release. The Reactor Vessel 

Water Level -Low (Level 3) Function is one of the Functions 

assumed to be OPERABLE and capable of providing isolation 

and initiation signals. The isolation and initiation 

systems on Reactor Vessel Water Level - Low (Level 3) 0 support 

actions to ensure that any offsite releases a.re within the 

limits calculated in thB safety analysis. 

Reactor Vessel Water Level -Low (Level 3) signals are 

initiated from level transmitters that sens~ the difference 

between the presstrr.e dtte to a constant column of water 

(reference leg) and the pressure due to the actual water 

level (variable leg) in the vessel. Four channels of 

Reactor Vessel Water Level-Low (Level 3) Function are 

available and are required t0 be OPERABLE in MODES 1, 2, and 

3 to ensure that no single instrument failure can preclude 

the isolation function. 

(continued) 
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1. Reactor Vessel Water Level-Low (Level 32 (continued) 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Level 3 scram Allowable Value (lCO 3.3.1.1), since isolation of these 
valves and SGT System start are not critical to orderly 
plant shutdown. 

The Reactor Vessel Water Level~Low (Level 3) function is 
required to be OPERABLE in MODES 1, 2, and 3 where 
considerable energy exists in the Reactor Coolant System (RCS); thus, there is a probability of pipe breaks resulting in significant releases of radioactive steam and gas. ln MODES 4 and 5, the probability and consequences of these events are low due to the RCS pressure and temperature 
limitations of these MODES; thus, this Function is not 
required. 

2, Drvwell Pressure-High 

High drywell pressure can indicate a break in the reactor coolant pressure boundary (RCPB). An isolation of the 
secondary containment and actuation of the SGT System are 
initiated in order to minimize the potential of an offsite dose release. The isolation on high drywell pressure 
supports actions to ensure that any offsite releases are within the limits calculated in the safety analysis~ The 
Drywell Pressure-High Function associated with isolation i·s not assumed in any UFSAR accident or transient analyses b~t 
will provide an isolation and initiation signal. It is 
retained for the overall redundancy and diversity of tne 
secondary containment isolation instrumentation as required 
by the NRC approved licensing basis. 

d 
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2. Orywe 11 Pressure - Hi qh (continued) 

High drywell pressure signals are initiated from pressare 
transmitters that sense the pressure in the drywell. Four 
channels of Drywell Pressure-High Functions are available 
and are required to be OPERABLE to ensure that no single 
i n•strument fan ure can preclude performance of the i sol at ion 
function. 

The A 11 owab le Value was chosen to be the same as the ECCS 
Drywell Pressure-High Function Allowable Value 
(LCO 3.3.5.1) since this is indicative of a loss of coolant 
accident (LOCA). 

The Drywell Pressure-High Function is required to be 
OPERABLE in MODES I, 2, and 3 where considerable energy 
exists in the RCS; thus, there is a probability of pipe 
breaks resulting in significant releases of radioactive 
steam and gas. This Function is not required in MODES 4 
and 5 because the probability and consequences of these 
events are low due to the RCS pressure and temperature 
limitations of these MODES. 

3., 4. Reactor Building Ventilation and Refueling Floor 
Ventilation Exhaust Radiation-High 

Htgh secondary containment exhaust radiation is an 
i.ndicati"on of possible gross failure of the fuel cladding. 
The release may ha:ve originated from the primary containment 
due to a break in the RCPB or during refueling due to a fuel 
handling accident. When Venti.lation Exhaust Radiation-High 
is detected, secondary containment isolation and actuation 
of the SGT System are initiated to limit the release of 
fission products as assumed in the UFSAR s·afety analyses 
(Ref. 4). 

The Ventilation Exhaust Radiation--High signals are 
initiated from radiation detectors that are located on the 
ventilation exhaust piping coming from the reactor building 
and the refueling floor zones, respectively. The signal 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 

(continued) 
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3. 4. Reactor Building Ventilation and Refueling Floor Ventilation Exhaust Radiation-High (continued) 

channels of Reactor Building Ventilation Exhaust 
Radiation-High Function and four channels of Refueling Floor Ventilation Exhaust Radiation-High Function are available and are required to be OPERABLt to ensure that no single instrument failure can preclude the isolation function. 

The Allowable Values are chosen to promptly detect gross failure of the fuel cladding. 

The Reactor Building Ventilation and Refueling Floor Ventilation Exhaust Radiation-High Functions are required to be OPERABLE in MODES 1, 2, and 3 where considerable energy exists; thus, there is a probability of pipe breaks resulting in significant releases of radioactive steam and gas. In MODES 4 and 5, the probability and consequences of these events are low due to the RCS pressure and temperature limitations of these MODES; thus, these Functions are not required. In addition, the Functions are also required to be OPERABLE and movement of RECENTLY IRRADIATED FUEL assemblies in the secondary containment, because the capability of detecting radiation releases due to fuel failures (due to fuel uncovery or dropped fuel assemblies) must be provided to ensure that offsite dose limits are not exceeded. 

A Note has b2en provided to modify the ACTIONS related to secondary containment isolation instrumentation channels. Section 1.3, Completion Times, specifies that once a Condition has been entered, subsequent divisions, subsystems, components, or varicbles €Xpressed in the Condition, discovered to be inoperzble or not within limits, will not result in separate entry into the Condition. Sectian 1.3 also specifies that Required Actions of the Condition continue to apply for each additional failure, with Comp1etion Times basaG on initial entry into the Condition. However, the Required Actions for inoperable secondary containment isolation instrumentation channels prcvide appropriate compens-0tory measures for separate inoperable channels. As such, a Note has been provided t~at allows separate Condition entry for each inoperable secondary containment isolation irstrumentation channel. 
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Because of the diversity of sensors available to provide 

isolation signals and the redundancy of the isolation 

design, an allowable out of service time Qf 12 hours for 

Functions 1 and 2, and l4 hours for Functions other than 

Functions 1 and 2, has been shown to be acceptable (Refs. 5 

and 6) to permit restoration of any inoperable channel to 

OPERABLE status. This out of service time· f.s only 

acceptable provided the a·ssociated Function is still 

maintaining isolation capability {refer to Required 

Action 8.1 Bases). If the inoperable channel cannot be 

restored to OPERABLE status within the allowable out of 

service time, the channel must be placed in the tripped 

condition per Required Action A.I. Placing the inoperable 

channel in trip would conservatively compensate for the 

inoperability, restore capability to acconunodate a single 

failure,-and allow operation to continue. Alternately, if 

it is not desired to place the channel in trip (e.g., as in 

the case where placing the inoperable channel in trip would 

result in an isolation), Condition C must be entered and its 

Required Actions taken. 

Ll 

Required Action B.l is intended to ensure that app·ropriate 

actions are taken if multiple, inoperable, untripped 

channels within the same Function result iA a complete loss 

of isolation capability for the assotiated penetration flow 

path(s} or a complete loss of automatic initiation 

capability for the SGT System. A function is consider~d to 

be maintaining secondary containment isolation ca~ability 

when sufficient channels are OPERABLE or in tripa such that 

both trip systems will generate a trip signal from the given 

Function on a valid signal. This ensures that at least one 

of the two SCIVs in the associated penetration flow path and 

at lea~t one SGT subsystem can be initiated on an iso]ation 

signal from the given Function. For Functions l, 2, 3,, 

and 4~ this would require both trip systems to have on~ 

channel OPERABLE or in trip~ 

( cont lnUW) 
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Ll (centin~ed) 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 hour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping1 of 
channels. 

C.1.1. C.1.2. c.2.1. and C.2.2 

If any Required Action and associated Completion Time of 
Condition A or Bare not met, the ability to isolate the 
secondary containment and start the SGT System cannot be 
ensured. Therefore, further actions must be performed to 
ensure the ability to maintain the secondary containment 
function. Isolating the associated secondary containment 
penetration flow path(s) and starting the associated SGT 
subsystem (Required Actions C.1.1 and C.2.1) performs the 
intended function of the instrumentation and allows 
operation to continue. 

Alt~rnately, declaring the associated SCIVs or SGT 
subsystem(s) inoperable (Required Actions C.1.2 and C.2.2) 

is also acceptable since the Required Actions of the 
respective LCOs (LCD 3.6.4.2 and LCO 3.6.4.3) provide 
appropriate actions for the inoperable components. 

One hour js sufficient for plant operations pers@nnel to 
establish required plant conditions or to deciare the 
associated components inoperable ~ithout unnecessarily 
challengin§ plant systems. 

As noted at the beginning of the SRs, the SRs for each 
Se·condary Containment Isolation instrumentation Function are 
located in the SRs column of Table 3.3.6.2-1. 

(continued) 
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The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Function maintains secondary 
containment isolation capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken .. 
This Note is based on the reliability analysis (Refs. 5 
and 6) assumption that of the average time required to 
perform channel surveillance. That analysis demonstrated 
the 6 hour testing allowance does not significantly reduce 
the probability that the SCIVs will isolate the associated 
penetration flow paths and that the SGT System will initiate 
when necessary. 

SR 3.3,6.2,1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels 

could be an indication of excessive instrument drift in one 
of the,channels or something even more serious. A CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel status during normal operational use of the displays 
associated with channels required by the LCO. 
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A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.3.6.2.3 and SR 3.3.6.2.4 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.6.2.5 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
QPERABILITY of the

0
required isolation logic for a specific 

channel. The system functional testing performed on SCI Vs 
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4.3, 
respectively, overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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1. UFSAR, Section 14.6. 

2. UFSAR, Cha~ter 14. 

3. UFSAR, Section 14.6.5. 

4. UFSAR, Sections 14.6.3 and 14.6.4. 

5. NEDC-31677P-A, •Technical Specification Improvement 
Analysis for BWR Isolation Actuation Instrumentation, 11 

July 1990. 

6. NEDC-30851P-A Supplement 2, "Technical Specifications 
Improvement Analysis for BWR Isolation Instrumentation 
Corranon to RPS and ECCS Instrumentation," March 1989. 
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The MCREV System is designed to provide a radiologically 
controlled environment to ensure the habitability of the 
control room for the safety of control room operators under 
all plant conditions. Two independent MCREV subsystems are 
each capable of fulfilling the stated safety function. The 
instrumentation and controls for the MCREV System 
automatically initiate action to pressurize the main control 
room {MCR} to minimize the consequences of radioactive 
material in the control room environment. 

In tbe event of a Control Room Air Intake Radiation -High 
signal, the MCREV System is automatically started in the 
pressurization mode. The outside air from the normal 
ventilation intake is then passed through one of the 
charcoal filter subsystems. Sufficient outside air is drawn 
in through the normal ventilation intake to maintain the MCR 
slightly pressurized with respect to the turMne- bui·lding. 

The MCREV System 1 n·strumentat ion has two trip systems with 
two Control Room Air Intake· Radiation-High channels in each 
trip system. The outputs of the Control Room Air Intake 
Radiation-High chann~l s are arranged 1n two trip systems, 
which use a one-out-of-two logic. The tripping of both trip 
syster11,s will initiate both MCREV subsystems. The channels 
include electronic equipment (e.g., trip units) that 
compares measured input signals with pre-established 
setpoints. When the setpoint is exceeded, the channel 
output relay actuates, which then outputs a MCREV System 
initiation signal to the initiation logic. 

The ability of the MCREV System to maintain the habitability 
of the MCR is explicitly assumed for certain accidents as 
discussed in the UFSAR safety analyses {Refs. I, 2, and 3). 
HCREV System operation ensures that the radiation exposure 
of control room personnel, through the duration of any one 
of the postulated accidents, does not exceed acceptable 
limits. 

{continued} 
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MCR'EV System ins.trumentatiOJl. satisfies Criterion 3 of the 
NRC Policy Statement. 

The OPERABILITY of the MCREV System instrumentation is 
.dependent upon the OPERABILITY of the Control Room Air 
Intake Radiation-High instrume.ntation channel Function. 
The Funct i en must ha.ve a requi'req number of OPERABLE 
channels 3 with their setpoints within the specified 
Allowable Values, where appr.oµriate. A thannel is 
inoperable if its. actual trip S:etting is not within its 
required Allowable Value. The, actua.1 setpoint i~ calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values are specified1 for the MCREV System Control 
Room Air Intake Radiation-High Function. Trip setpoints 
are specified in the setpoint calculations. The trip 
setpoints are selected to ensure that the setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoi~t, but within its 
Allowable Value,. is acc.eptab,le. Trtp setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., control room air intake radiation) 3 

and when the measured output value of the process parameter 
exceeds the setpoint, the associated device changes state. 
The analyti<; limits are derived from the limiting values of 
the process parameters obtained from the safety analysis. 
The Allowable Values are derived fr0m the analytic limits, 
corrected for calibration, process, and instrument ~r.rors. 
The trip setpoi:nts are determine:d from analytical or design 
limits, corrected for calibration, process, and instrument 
errors, as well as, instrument drift. The trip setpo·i nts 
deri v-ed in this manner pro\!i·de adequate protect iun by 
ensuring instrument and prQce.ss uncertainties expected for 
the environments during ttre op~rating time of the associated 
channe 1 s ate a<;:counted for. 

The control room air intake radiation monitors measure 
radiation levels in the fresh' atr supply plenum. A high 
radiation level may pose a threat to MCR personnel; thus, 
automatically initiating tbe MCREV System. 

{continued) 
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The Control Room Air Intak,e Radiat1o.n-High Function consists of four independent monitors. Two channels of Control Room Air Intake Radiation-High per trip system sre available and are required to be OPERABLE to ensure that no single instrum€nt failure can preclude MCREV System initiation. The Allowable Value was selected to ensur~ protection of the control room personnel. 

The Control Room Air Intake Radiation-High Function is required to be OPERABLE in MODES 1, 2, and 3 and during CORE ALTERATIONS, and movement of irradiated fuel assemblies in the secondary containment, to ensure that control room personnel are protected during a LOCA, or fuel handling event. During MODES 4 and 5, when these specified conditions are not in progress (e.g., CORE ALTERATIONS), the probability of a LOCA or fuel damage is low; thus, the Function is not required. 

A Note has been provided to modify the ACTIONS related to MCREV System instrumentation channels. Section 1.3, Completion Times, specifies that once a Condition has been entered, subsequent divisions, subsystems, components, or variables expressed in the Condition, discovered to be inoperable or not within limits, will not result in separate entry into the Condition. Section 1.3 also specifies that Required Actions of the Condition continue to apply for each additional failure, with Completion Times based on initi-0l entry into the 'Condition. However, the Required,Actions for inoperable MCREV System instrumentation channels provide appropriate compensatory measures for separate inoperable channels. As such, a Note has been provided that allows separate Condition entry for each inop€rable MCREV System instrumentation channel. 

A.1 ano r,.2 

Because of the redundancy of sensors av~ilable to provide initiation signals and the redundancy of the MCREV System ciesi.gn, an allowable out of service time of 6 hours has be,ef.l shown to be acceptable (Ref. 4), ta permit restoration of any inoperable channel to OPERABLE status. However, th~s out of serv1ce time 1s only acceptable provided the Contfol Room Air Intake Radiation-High Function- 1s still 
maintaining MCREv System initiation capability. The Functio~ is consjdered to be maintaining MCREV System 
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initiation capability when sufficient chann,els are OPERABLE 
or in trip such that the two trip systems wil 1 generate an 
initiation signal from the given Func.ti'on on a valid signal. 
For the Control Room Air Intake R~diatton-High Function, 
this would require the two trip systems to nave one chdnnel 
per trip system OPERABLE or in trip. In this situation 
(loss of MCREV System initiation capability), the 6 hour 
allowance of Required Action A.2 is not appropriate. If the 
Function is not maintaining MCREV System initiation 
capability, the MCREV System must be declared inoperable 
within 1 hour of discovery of the loss of MCREV System 
initiation capability in both trip systems. 

The 1 hour Completion Time (A.l) is acceptable because it 
minimizes risk while allowing time for restoring or tripping 
of channels. 

If the inoperable channel cannot be restored to OPERABLE 
status within the allowable out of service time, the channel 
must be placed in the tripped condition per Required 
Action A.2. Placing the inoperable channel in trip would 
conservatively compe,nsate for the inoperability, restore 
capability to accommodate a single failure, and allow 
operation to continue. Alternately, if it is not desired to 
place the channel in trip (e.g., as in the case where 
placing the inoperable channel in trip would result in an 
initiation), Condition B must be entered and its Required 
Action taken. 

8.1 and 8.2 

With any Required Action and associated Completion Time not 
met~ the associated MCREV subsystem(s) mMst be placed 4n 
operation per iRe'(jjuired Action B.l to eFtsure that control 
room personnel will be protected in the event of a Design 
Basis Accident. The method used to place the MCREV 
subsystem(s) in operation must provide f0r automatically 
re-initiating the subsystem(s) upon restoration of power 
following a lass of power to the MCREV subsystem(s). 
Alternately, if it is not desired to start the subsyst-em·{s), 
the MCREV subsystem(s) associated with inoperable, untrippe-d 

(continued) 
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channels must be declared inoperable within 1 hour. Since 
each trip system can affect both MCRtV subsystems, Required 
Actions B.l and B.c can be performed independently on each 
MCREV subsystem. That is, one MCREV subsystem can be placed 
in operation (Required Action B.1) while the other MCREV 
subsystem can be declared inoperable (Required Action 8.2). 

The 1 hour Completion Time is intended to allow the operator 
time to place the MCREV subsystem(s) in operation. The 
1 hour Co.mpletion Time is acceptable because it minimizes 
risk while allowing time for placing the associated MCREV 
subsystem(s) in operation, or for entering the applicable 
Conditions and Required Actions for the inoperable MCREV 
subsystem(s). 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains MCREV 
System initiation capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 4) 
assumption of the average time required to perform channel 
surveillance. That analysis deJTionstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the MCREV System will initiate when 
necessary. 

SR 3.3,7,1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrum~ntation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on 0ther channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels 

could be an indication of excessive instrument drift in one 
of the channels or something even mure serious. A CHANNEL 
CHECK will detect 
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gross channel failure; thus, it is key to verifying the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff, based 
on a c0mbination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel status during normal operational use of the displays 
associated with channels required by the LCO. 

SR 3.3.7,1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,7,1.3 

A CHANNEL CALIBRATION is a complete check of the instrument 
1oop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control PrGgram. 
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SR 3,3.7.1.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.7.4, "Main Control Room Emergency Ventilation (MCREV) 
System," overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency 1s controlled under the 
Surveillance Frequency Control P_rogram. 

1. UFSAR. Section 10.13. 

2. UFSAR, Section 12.3.4. 

3. UFSAR, Section 14.9.1.5. 

4. GENE-770-06-1, "Bases for Changes to Surveillance Test 
Intervals and Allowed Out-of-Service Times for 
Selected Instrumentati~n Technical Specifications," 
February 1991. 
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B 3.3 INSTRUMENTATION 

B 3.3.8.l loss of Power (LOP) Instrumentation 

BASES 

'BACKGROUND Successful operation of the required safety functions of the 
Emergency Core Cooling Systems {ECCS) is dependent upon the 
availability of adequate power for energizing various 
components such as pump motors, motor operated valves, and 
the associated control components •. The LOP instrumentation 
monitors the 4 kV emergency buses voltage. Offsite power is 
the preferred source of power for the 4 kV emergency buses. 
If the LOP instrumentation detects that voltage levels are 
too low, the buses are disconnected from the offsite power 
sources and connected to the onsite diesel generator {06) 
power sources. 

Each Unit 3 4 kV emergency bus has its own independent LOP 
instrumentation and associated trip logic. The voltage for 
each bus is monitored at five levels, which can be 
considered as two different undervoltage Functions: one 
level of loss of voltage and four levels of degraded 
voltage. The Functions ~ause various bus transfers and 
disconnects. The degraded voltage Function is monitored by 
four undervoltage relays per source and the loss of voltage 
Function is monitored by one undervoltage relay for each 
emergency bus. The degraded voltage outputs and the loss of 
voltage outputs are arranged in a one-out-of-one trip logic 
configuration. Each channel consists of four protective 
relays that compare offsite source voltages with 
pre-established setpoints. When the sensed voltage is below 
the setpoint for a degraded voltage channel, the preferred 
offsite source breaker to th·e 4 kV emergency bus is tripped 
and autotransfer to the alternate offsite source is 
initiated. If the alternate source does not provide 
adequate voltage to the bus as sensed by its degraded grid 
relays, a diesel generator start signal is initiated. 

A description of the Unit 2 LOP instrumentation is provided 
in the Bases for Unit 2 LCO 3.3.8.1. 

(continued) 
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The LOP instrumentation is required for Engineered Safety 
Features to function in any accident with a loss of offsite 
power. The required channels of LOP instrumentation ensure 
that the ECCS and other assumed systems powered from the 
DGs, proviee plant protection in the event of any of the 
Reference 1 tUFSARl analyzed accidents in which a loss of 
offsite power is assumed. The first level is loss of 
voltage. This loss of voltage level detects and disconnects 
the Class lE buses from the offsite power source upon a 
total loss of voltage. The second level of undervoltage 
protection is provided by the four levels of degraded grid 
voltage relays which are set to detect~ sustained low 
voltage condition. These degraded grid relays disconnect 
the Class lE buses from the offsite power source if the 
degraded voltage condition exists for a time interval wh1ch 
could prevent the Class lE equipment from achieving its 
safety function. The degraded grid relays also prevent the 
Class lE equipment from sustaining damage from prolonged 
operation at reduced voltage. The combination of the loss 

, of voltage rela·ying and the degraded grid relaying provides 
protection to the Class lE distribution system for all 
credible conditions of voltage collapse or sustained voltage 
degradation. The initiation of the DGs on loss of offsite 
power, and subsequent initiation of the ECCS, ensure that 
the fuel pea~ cladding temperature remains below the limits 
of 10 CFR 50.46. 

Accident analyses credit the loading of the DG based on the 
loss of offsite power during a loss of coolant accident. 
The diesel starting and loading times have been included in 
the delay time Qssociated with each safety system component 
requiring DG supplied power fpllowing a loss of.offsite 
power. 

The LOP instrumentation satisfies Criterion 3 of the NRC 
Policy Statement. 

The OPERABI UTY of the LOP i nstrumentat i Dn is dependent upon 
the OPERABILITY of the individual instrumentation relay 
channel Functions specified in Table 3.3.8.1-1. £ach 
Function must have a required number of OPERABLE channels 
per 4 kV emergency bus, with their setpoints within the 
specified Allowable Values except the bus undervoltage relay 
which does not have an Allowable Value. A degraded voltage 
channel is inoperable if its actual trip setpoint is not 
within its required Allowable Value. Setpoints are 
calibrated consistent with the Improved Instrument Setpo1nt 
Control Prog~am (IISCP) methodology assumptions. 
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The loss of voltage channel is inoperable if it will not 
start the diesel on a loss of power to a 4 kV emergency bus. 

The Allowable Values are specified for each applicable 
Function in the Table 3.3.8.1-1. The nominal setpoints are 
selected to ensure that the setpoints do not exceed the 
Allowable Value between CHANNEL CALIBRATIONS. Operatton 
with a trip setpoint within the Allowable Value, is 
acceptable. Trip setpoints are those predetermined values 
of output at which an action should take place. The 
setpoints are compared to the actual process parameter 
(e.g., voltage), and when the measured output value of the 
process parameter exceeds the setpoint, the protective relay 
output changes state. The Allowable Values were set equal 
to the limiting values determined by the voltage regulation 
calculation. The setpoints were corrected using IISCP 
methodology to account for relay drift, relay accuracy, 
potential transformer accuracy, measuring and test equipment 
accuracy margin, and includes a calibration leave alone 
zone. IISCP methodology utilizes the square root of the sum 
of the squares to combine random non-directional accuracy 
values. IISCP then includes relay drift, calibration leave 
alone zones, and margins. The setpoint assumes a nominal 
35/1 potential transformer ratio. 

The specific Applicable Safety Analyses, LCO, and 
Applicability discussions for Unit 3 LOP instrumentation are 
listed below on a Function by Function basis. 

In addition, since some equipment required by Unit 3 is 
powered from Unit 2 sources, the Unit 2 LOP instrumentation 
supporting the required sources must also be OPERABLE. The 
OPERABILfTY requirements frir the Unit 2 LOP instrumentation 
is the same as described in this section, except Function 4 
(4 kV Emergency Bus Undervoltage, Degraded Voltage LOCA) is 
not required to be OPERABLE, since this Function is related 
to a LOCA on Unit 2 only. The Unit 2 instrumentation is 
listed in Unit 2 Table 3.3.8.1-1. 

1. 4 kV Emergency Bus UnderyoJtage Closs of Voltage) 

When both offsite sources are lost, a loss of voltage 
condition on a 4 kV emergency bus indicates that the 
respective emergency bus is unable to supply sufficient 
power for proper operation of the applicable equipment. 
Therefore, the power supply to the bus is transferred from 
offsite power to DG power. This ensures that adequate power 
will be available to the required equipment. 
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1. 4 k~ Emergency Bus Undervoltaqe Closs Qf Voltage) 
c c~rnti nuect > 

The ~ingle channel of 4 kV Emergency Bus Undervoltage (Loss 
of Voltage) Function per associated emergency bus is only 
required to be OPERABLE when the associated DG and offsite 
circuit are required to be OPERABLE. This ensures no single 
instrument failure can preclude the start of three of four 
DGs. (One channel inputs to each of the four DGs.) Refer 
to LCO 3.8.1, "AC Sources-Operating," and 3.8.2, "AC 
Sources-Shutdown," for Applicability Bases for the DGs. 

2,, 3., 4,, 5, 4kV Emergency Bus Undervoltage (Degraded 
Voltage) 

A degraded voltage condition on a 4 kV emergency bus 
indicates that, while offsite power may not be completely 
lost to the respective emergency bus, available power may be 
insufficient for starting large ECCS motors without risking 
damage to the motors that could disable the ECCS function. 

Therefore, power to the bus is transferred from offsite 
power to onsite DG power when there is insufficient offsite 
power to the bus. This transfer will occur only if the 
voltage of the preferred and alternate power sources drop 
below the Degraded Voltage Function Allowable Values 
(degraded voltag.e with a time delay) and the source breakers 
trip which causes the bus undervoltage relay to initiate the 
DG. This ensures that adequate power will be available to 
the required equipment. 

Four Fun8tions are provided to monitor degraded voltage at 
four different levels. These Functions are the Degraded 
Voltage Non-LOCA, Degraded Voltage LOCA, Degraded Voltage 
High Setting, and Degraded Voltage Low Setting. These 
relays monitor the following voltage levels with the 
following time delays: the Function 2 relay, 2286 - 2706 
volts in approximately 2 seconds when source voltage is 
reduced abruptly to zero volts (inverse time delay); the 
Function 3 relay, 3409 ~ 3829 volts in approximately 30 
seconds when source voltage is reduced abruptly to 2940 
volts (inverse time delay); the Function 4 relay, 3766 -
3836 volts in approximately 10 seconds; and the Function 5 
relay, 4116 - 4186 volts in approximately 60 seconds. The 
Function 2 and 3 relays are inverse time delay relays. 
These relays op~rate along a repeatable characteristic 
curve. With relay operation being inverse with time, for 
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2., 3 .• 4,. 5. 4 kV Emergency Bus Undervo]tage {Degraded 
Voltage} (continued) 

an abrupt reduct i oo in v0•1 tage the re lay operating time will 
be short; conversely, for a slight reduction in voltage, the 
operating time• delay will be long. 

The Degraded Voltage LOCA Function preserves the assumptions 
of the LOCA ana•lysis and the combined Functions of the other 
relays preserves the. assumpt i ans of the ace i dent sequence 
analysis in the UFSAR. The Degraded Voltage Non-LOCA 
Function provides assurance that equipment powered from the 
4kV emergency buses is not damaged by degraded voltage that 
might occur under other than LOCA conditions. This degraded 
grid non-LOCA relay has an associated 60 second timer. This 
timer allows for offsite source transformer load tap changer 
operation. Degraded voltage conditions can be mitigated by 
tap changer operations and other manual actions. The 60 
second timer provides the time for these actions to take 
place. 

The degraded grid voltage Allowable Values are low enough to 
prevent inadvertent power supply transfer, but high enough 
to ensure that sufficient power is available to the required 
equipment. The Time Delay Allowable Values are long enough 
to provide time for the offsite power supply to recover to 
normal voltages, but short enough to ensure that sufficient 
power is available to the required equipment. 

Two channels (one channel per source) of 4 kV EmergeRcy Bus 
Degraded Voltage (Functions 2, 3, 4, and 5) per asso•ciated 
bus are required to be OPERABLE when the associated DG and 
offsite circuit are required to be OPERABLE. This ensures 
no single instrument failure can preclude the start of three 
of four DGs (each logic inputs to each of the four DGs). 
Refer to Lea 3.8.1 and lCO 3.8.2 for Applicability Bases for 
the DGs. 

A Note has been provided (Note 1) to modify the ACTIONS 
related to LOP instrumentation channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completi~n Times based on initial 

(continued) 
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entry into the Condition. However, the Required Actions for 
inoperable LOP instrumentation channels provide a·ppropriate 
compens,atory measures for s-eparate inoperable channels. As 
such, ~ Note has been provided that allows separate 
Condi.tion entry for each inoperable LOP instrumentation 
channel. 

&.1. 

Pursuant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP instrumentation 
inoperability resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition A is modified by 
a Note to indicate that when performance of a Required 
Action results in the inoperability of an offsite circuit, 
Actions for LCO 3.8.1, aAC Sources-Operating," must be 
immediately entered. A Unit 3 offsite circuit is considered 
to be inoperable if it is not supplying or not capable of 
supplying (due to loss of autotransfer capability) at least 
three Unit 3 4 kV emergency buses when the other offsite 
circuit is providing power or capable of supplying power to 
all four Unit 3 4 kV emergency buses. A Unit 3 offsite 
circuit is also considered to be inoperable if the Unit 3 
4 kV emergency buses being powered or capable of being 
powered from the two offsite circuits are all the same when 
at least one of the two circuits does not provide power or 
is not capable of supplying power to all four Unit 3 4 kV 
emergency buses. Inoperability of a Unit 2 offsite circuit 
is the same as described for a Unit 3 offsite circuit, 
except that the circuit path is to the Unit 2 4 kV emergency -
buses required to be OPERABLE by LCO 3.8.7, "Distribution 
Sys.terns - Operating." Th·e Note allows Condition A to 
pro.vide requirements for the loss of a LOP instrumentation 
channel without regard to whether an offsite circuit is 
rendered inoperable. LCO 3.8.l provides appropriate 
restriction for an inoperable uffsite circuit. 

Required Action A.l is applicable when one 4 kV emergency 
bus has one or two requir.ed fw,ction 3 (Degraded Voltage 
High Setting) channels inoperable or when one 4 kV emergency 
bus has one or two required Function 5 {Degraded Voltage 
Non-LOCA) channels inoperable. In this Condition, the 
affected Function may not be capab1'e of performing its 
intended function automatically for these buses. However, 
the operators would still receive indication in the control 
room of a degraded voltage condjtion on the unaffected buses 
and a manual transfer of th·e affected bus power supply to 

{continued) 
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the alternate source could· fie mad.e w1thout damaging plant 
equipment. Therefore, Required Action A.1 allows 14 days to 
restore the inoperable cha.rmel (s) to OPERABLE status or 
place the inoperable channel(s) in trip. Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time (RICT) Program. A Note has 
been provided to indicate that a RICT is only applicable 
when a loss of function has not occurred. Placing the 
inoperable channel fn trip would conservatively compensate 
for the inoperability, restQre design trip capability to the 
LOP instrumentation, and allow operation to continue. 
Alternatively, if it is not desired to place the channel in 
trip (e.g. as in the case where placing the channel in trip 
would resuit in DG initiation), Condition D must be entered 
and its Required Action taken. 

The 14 day Completion Time is intended to allow time to 
restore the channel(s) to OPERABLE status. The Completion 
Time takes into consideration the diversity of the Degraded 
Voltage Functions, the capabilities of the remaining 
OPERABLE LOP Instrumentation Functions on the affected 4 kV 
emergency bus and on the other 4 kV emergency buses (only 
one 4 kV emergency bus is affected by the inoperable 
channels), the fact that the Degraded Voltage High Setting 
and Degraded Voltage Non-LOCA Functions provide only a 
marginal increase in the protection provided by the voltage 
monitoring scheme, the low probability of the grid operating 
in the voltage band protected by these Functions, and the 
ability of the operators to perform the Functions manually. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time (RICT) 
Program. A Note has been provided to indicate that -a RICT is 
only applicable when a loss of function has not occurred 

Ll 
Pursuant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP instrumentation 
1n@pera.bi11ty resulted in an inoperable offsite circuit. 
Ther-efore, the Required Acti,o.n of Condition B is modified by 
a Note to indicate that w~en performance of a Required 
Action results in the inoperability of an offsite circuit, 
Actions for LCO 3.8.1, "AC Sou,rces-Operating," ,must be 
immediately entered. A Unit 3 offsite circuit is considered 
tiO be inoperable if 1t is no,t supplying or not capable of 
supplying {due to loss of autotransfer capab111ty~ at least 
three Unit 3 4 kV emergency buses when the other offsite 
circuit is providing power or capable of supplying power to 
all four Unit 3 4 kV emergency buses. A Unit 3 offsite 
circuit is also considered to be inoperable if the Unit 3 
4 kV emergency buses beirrg powered or capable of being 
powered from the two offsit~ circuits are all the same when 
at least one of the two cireuits does not provide power or 

(continued) 
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is not capable of supplying power to all four Unit 3 4 kV 
emergency buses. Inop·erabil ity; of a Unit 2 offsi te circuit 
is the same as descrtbed for a Unit 3 offsite circuit, 
except that the circuit path is to the Unit 2 4 kV emergency 
buses required to be OPERABLE b,y LCO 3.8.7, "Distribution 
Systems - Operating." This allows Condition B to provide 
requirements for the loss of a LOP instrumentation channel 
without regard to whether an offsite circuit is rendered 
inoperable. LCO 3.8.1 provides appropriate restriction for 
an inoperable offsite circuit. 

Required Action 8.1 is applicable when two 4 kV emergency 
buses have one required Function 3 (Degraded Voltage High 
Setting) channel inoperable, or when two 4 kV emergency 
buses have one required Function 5 (Degraded Voltage Non
LOCA) channel inoperable, or when one 4 kV emergency bus has 
one required Function 3 channel inoperable and a different 
4 kV emergency bus has one required Function 5 channel 
inoperable. In this Condition, the affected Function may 
not be capable of performing its intended function 
automatically for these buses. However, the operators would 
still receive indication in the control room of a degraded 
voltage condition on the unaffected buses and a manual 
transfer of the affected bus power supply to the alternate 
source could be made without damaging plant equipment. 
Therefore, Required Action 8.1 allows 24 hours to restore 
the inoperable channels to OPERABLE status or place the 
inoperable channels in trip. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time (RICT) Program. A Note has been provideo to 
indicate that a RICT is only applicable when a loss of 
function has not occurred. Placing the inoperable channel 
in trip would conservatively compensate for the 
1 noperabil ity, restore design t.ri p c·apabil ity to the LOP 
instruffl€ntation, and allow operation to continue. 
Alternatively, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the channel in trip 
would result in DG tnit1ation), Condition D must be entered 
and its Required Action taken. 

the 24 howr Completion Time is intended to allow time to 
restore the channel(s) to OPERABLE status. The Completion 
Time takes into consid~ration the dtversity of the Degraded 
Voltage Functions, th& capabilities of the rematn1ng 
OPERABLE LOP Instrumentation runctions on the affecte-0 4 kV 
emergency buses and on the other 4 kV emergency buses (only 
two 4 kV emergency buses are affected by the inoperable . 
chaTine1s), the fact that the Degraded Voltage High Setting 
and Degraded Voltage N:on-LOCA Functions provide only a 

(continued> 
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marginal increase in the protec;tion provided by the volta-ge 
monitoring scheme, the low probability ot· the grid operating 
in the •voltage band protected by these Functions, and the 
ab11 i ty of the operators to perform the Functions manually. 
Alternatively, a Comp1etion rtme can be determined in 
accordance with the Risk Informed Co.mpletion Time (RICT) 
Program. A Note has been provided to indicate that a RICT is 
on.l,Y applicable when a loss of function has not occurred. 

Ll 

Purswant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP Instrumentation 
inoperabil1ty resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition C is modified by 
a Note to indicate that when performance of the Required 
Action results in the inoperab111ty of an offsite ci~cu1t, 
Actions for LCO 3.8.1, "AC Sources-Operating," must be 
immediately entered. A Unit 3 offsite circuit is 
considered to be inoperable if it is not supplying or not 
capable of supplying (due to loss of autotransfer 
capability) at least three Unit 3 4 kV emergency buses when 
the other offsite circuit is providing power or capable of 
supplying power to all four Unit 3 4 kV emergency buses. A 
Unit 3 offsite circ~it is also considered to be inoperable 
if the Unit 3 4 kV emergency buses being powered or capable 
of being powered from the two offsite circuits are all the 
same when at least one of the two circuits does not provide 
power or is not capable 0f supplying power to all four 
Unit 3 4 kV e~ergency buses. Inoperability of a Unit 2 
offs1te circuit is the same as described for a Unit 3 
offsite circuit, except that the circuit path is to the 
Unit 2 4 kV emerigency buses required to be OPERABLE·by 
LtO 3.8.7, noistribijtion Systems - Operating." The N-0te 
allows 0:mdition C to provide requirements for the los,s of a 
LOP instrumentation channel without regard to whetheir an 
offslite ci rcu1t is rendered irioperab'l e .. LCO 3. 8 .1 prov1 des 
approiprhte restriction for an inoperable offs1te circuit. 

Requireti Action C.1 is applicable when one or more 4 kV 
emergen<ty buses have one or more required Function 1, 2, .or 
4 (the toss vf Voltage,. the Deg,raded Voltage Low Setting, 
and the Degraded Voltage LOCA Functions, respectively) 
ch.anne1s inop·er.abTe, or when ane 4 ~V emergency bus has one 
required Function 3 (Degraded Voltage Htgh Setting) channel 
and one required tunction 5 (Degrade'd Voltage Ncm-LOCA) 
channel inoperable, or when any combtnation of three or more 
required Function 3 and/or Function 5 channels are 
i no·p,era-ble. 1 n t'hi s Condit 1 or), the a:f'f ected function may 
not be :capable 

t cont..i o'.Yred1 
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of perfonning the i-ntended funetion and the potential 
consequences associated with the inoperable channel(s) ate 
greater than those resulting from Condition A or 
Conditi0n B. The.refore, only 1 hour is allowed to restore 
the inoperable channel to OPERABLE status. If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel must 
be placed in the tripped condition per Required Action C.l. 
Placing the inoperable channel in trip would conservatively 
compensate for the inoperabil ity·, restore design trip 
capab~lity to the LOP instrumentation, and allow operation 
to continue. Alternately, if it is not desired to pl4ce the 
channel in trip (e.g., as in the case where placing the 
channel in trip would result in a DG initiation), 
Condition D must be entered and its Required Action taken. 

The Completion Time is based on the potential consequences 
associated with the inoperable channel(s) and is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. The I hour Completion Time is 
acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. 

0.1 

If any Required Action and associated Completion Time are 
not met, the associated Function is not ~apable of 
performing the iFJtended function. Therefore 3 . the associated 
DG(s} is declared inoperable immediately. This require·s 
entry into applicable Conditions and Required Actions of 
LCO 3.8.1 and LCO 3.8.2, which provide apprOp·riate actions 
for the inoperable DG(s). 

)\.s noted at the beginning of the SRs, thi.e SRs for each 
Unit 3 LOP instrumentation Function are 'located in the SRs 
column of Table 3.3.8.1-1. SR 3.3.8.1.5 is ·applicable only 
to ttre Unit 2 LOP instrumentation .. 

lhe Surveillance are also modified by a ,Note to indicate 
that when a cham:1el is placed in an inoper-able status s.olely 
for performance of required Surveillante~, entry into 
associated Conditions and Required Actions may be delayed 
for up to 2 hours provfded: (a) for Fun~tijon 1~ the 
rassociaved Function maintains initiati,oo capability for 

(continued) 
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three DGs; and (b) for Functions 2, 3, 4, 5, the associated 
Function maintains undervoltage transfer capability for 
three 4 kV emergency buses. The loss of function for one DG 
or undervoltage transfer ca.pability for the 4 kV emergency 
bus for this short period is appropriate since only three of 
four DGs are required to start within the required times and 
because there is no appreciable impact on risk. Also, upon 
completion of the Surveillance, or expiration of the 2 hour 
allowance, the channel must be returned to OPERABLE status 
or the applicable Condition entered and Required Actions 
taken. 

SR 3.3.8,1.1 and SR 3.3.8.1,3 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. -

SR 3,3,8.1.2 

A CHANNEL CALIBRATION is a complete check of the relay 
c1rcu1try and associated time delay relays. This test 
ver1fies the channel responds to the measured parameter 
wi~hin the necessarj range and accuracy. CHANNEL 
CALIBRATION leaves the channel adjusted to account for 
instrument drifts between successive calibrations, 
consistent with the assumptions of the current plant 
spec1f1c setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required actuation logic for a specific 
channel. The system functional testing performed in 
LCO 3.8.1 and LCO 3.8.2 overlaps this Surveillance to 
provide complete testing of the assumed safety functions. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.8.1.5 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.3.8.1.1 through 
SR 3.3.8.1.4) are applied only to the Unit 3 LOP 
instrumentation. This Surveillance is provided to direct 
that the appropriate Surveillance for the required Unit 2 
LOP instrumentation are governed by the Unit 2 Technical 
Specifications. Performance of the applicable Unit 2 
Surveillances will satisfy Unit 2 requirements, as well as 
satisfying this Unit 3 Surveillance Requirement. 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3. 

1. UFSAR, Chapter 14. 
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RPS Electric Power Manito.ring System is provi.ded to isolate 
the RPS bus from the moto.r generator (MG) set or an 
alternate power supply in the event of overvoJtage, 
undgrv91tage, or underfrequency. This system protects the 
loads conne0ted to the RPS bus against unacceptable voltage 
and frequency conditions ('Ref. 1) and forms an important 
part of the primary success path of the essential safety 
circuits. Some Qf the essential equipment powered from the 
RPS buses includes the RPS logic and scram solenoids. 

RPS electric power monitoring assembly will detect any 
abnormal high or low voltage or Tow frequency condition in 
the outputs of the two MG sets or the alternate power supply 
and will de-energize its respective RPS bus, thereby causing 
all safety functions nonnally powered by this bus to 
de-energize. 

In the event of failure of an RPS Electric Power Monitoring 
System (e.g., both in series electric power monitoring 
assemblies), the RPS loads may experience significant 
effects from the unregulated power supply. Deviation from 
the nominal conditions can potentially cause damage to the 
scram solenoids and other Class IE devices. 

In the event of a low· vo1tag-e 0 condition, the scram sol~noids 
can cbatter and potentially lose their p,neumatk control 
cap.ability, resulting itt a loss of primary scram action. 

In the event of an overvoltage conditidn, the RPS logic 
releys and scram solenoids may experienoe a v~ltage higher 
th-an their design voltage. If the overvoltag-e condition 
pgrsists for an extended ti'rne period, it TDay cause equipment 
de.gradation and the loss of plant safety fl:lllction. 

Two redundant Class IE circuit breakers are connected in 
series between E!'ach RPS bus and its MG set., and between each 
RPS bus and its alternate power supply if in service. Each 
of these circuit breakers has an associated 1ndepende.nt set 
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of Class IE overvoltage, undervoltage, underfrequency 
relays, time delay relays {MG sets only}, and sensing, logic. 
Together, a circuit breaker, its ~ssociated relays, and 
sensing logic constitute an electric power monitoring 
assembly. If the output of the MG set or alternate power 
supply exceeds predetennined limits of overvoltage, 
undervoltage, or underfrequency, a trip coil driven by this 
logic circuitry opens the circuit breaker, which removes the 
associated power supply from service. 

The RPS electric power monitoring is necessary to meet the 
assumptions of the safety analyses by ensuring that the 
equipment powered from the RPS buses can perform its 
intended function. RPS electric power monitoring provides 
protection to the RPS components that receive power from the 
RPS buses, by acting to disconnect the RPS from the power 
supply under specified conditions that could damage the RPS 
equipment. 

RPS electric power monitoring satisfies Criterion 3 of the 
NRC Policy Statement. 

The OPERABILITY of each RPS electric power monitoring 
assembly is dependent on the OPERABILITY of the overJoltage, 
undervoltage, and underfrequency logic, as well as the 
OPERABILITY of the associated circuit breaker. Two electric 
power monitoring assemblies are required to be OPERABLE for 
each inservice power supply. This provides redundant 
protection against any abnormal voltage or frequency 
conditions. to ensure that no single RPS electric power 
monitoring assembly failYre can preclude the function of RPS 
comp·onents. Each inservice electric power monitoring 
assembly's trip logic setpoints are required to be within 
the specified Allowable Value. The actual setpoint is 
calib~ated consistent with applicable setpoint methodology 
assumptions. 

Allowable Values are specified for each RPS electric power 
monitoring assembly trip logic (refer to SR 3.3.8.2.2). 
Trip setpoints are specified in design <locuments. The trip 
setpoints are selected based on engineering judgement and 
operational experience to ensure that the setpoints do not 
exceed the Allowable Value between CHANNEL CALIBRATIONS. 
Operation with a trip setting less conservative than the 
trip setpoint, but within its A1lowable Value, is 

(continued) 
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a~ceptable. A channel is inoperable if its actual trip 
setting is not within its required Allowable Value. Trip 
setpoints are th_ose predetennined value1s of output at which 
an action should take place. The setpoints are compared to 
the actual' process parameter (e.g., overvoltage), and when 
the measured output va]ue of the process parameter exceeds 
tbe set point, the associ ate_d device chcmges state. 

The overvoltage Allowable Values for the RPS ele~trical 
power moni.toring assembly trip logic are derived from vendor 
specified voltage requirements. 

The underfrequency Allowable Values for the RPS electrical 
power monitoring assembly trip logic are based on tests 
performed at Peach Bottom which concluded that the lowest 
frequency which would be reached was 54.4 Hz in 7.5 to 11.0 
seconds depending load. Bench tests were also performed on 
RPS components (HFA relays, scram contactors, and scram 
solenoid valves) under conditions more severe than those 
expected in the plant (53 Hz during 11.0 and 15.0 second 
intervals).. Examination of these components concluded that 
the compooents functioned correctly under these conditions. 

ihe undervoltage Allowable Values for the RPS electrical 
power monitoring assembly trip logic were confirmed to be 
acceptable through testing. Testing has shown the scram 
pilot solenoid valves can be subjected to voltages below 95 
volts with no degradation in their ability to perform their 
safety function. It was concluded the RPS logic relays and 
scram contactors will not be adversely affected by voltage 
below 95 volts since these components will dropout under 
these voltage cond'itions thereby satisfying their safety 
function. 

The operation of the RPS electric power monitoring 
assemblies is essential to Qisconnect the RPS components 
from the MG set or alternat€ power supply during abnormal 
voltage o.r frequency condit1ons. Since the de.gradation of a 
nonclass lE source supplying power to the RPS bus can occur 
as a result of a~y randum single failure, the OPERABILITY of 
the RPS electric pnwer monitoring assemblies is required 
when the RPS components are required to be OPERABLE. Thi'S 
results in the RPS Electric Power Monitoring ~ystem 
OPERABILITY being :re<ijuired in MODES 1 and 2; and in AODES 3, 
4, and 5 with any <;-Ontro1 rod withdrawn from a core cell 
containi.J'i9 one or more fuel a·ssemblies. 

{continued) 
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If one RPS electric power monitoring assembly for an 
inservice power supply (MG set 01r alternate) is inopera·b1:e, 
or one RPS electric power monitoring assembly on each 
inservice power supply is inoperabler the OPERABLE asS2mbly 
wi 11 still provide protect i,on to the RPS components under 
degraded vo 1 tage or frequency cond.i ti ons ·- Howev.er, the 
reliability and redundancy ef the RPS Electric Power 
Monitoring System is reduced, and onl'j a limited' time 
(72 hours) 1s all:owed to restore the inoperable assembly to 
OPERABLE status. If the inoperable assembly cannot be 
restored to OPERABLE status, the a~s0ciated power s~pply(s) 
must be .removed from service (Required Action A.I). This 
places the RPS bus in a safe conditfon. An alternate 'Power 
supply with OPERABLE powering monitoring assemblies may then 
be used to power the RPS bus. 

The 72 ~our Completion Time takes into account the remaining 
OPERABLE electric power monitoring assembly and the low 
probability of an event requiring RPS e-lectric power 
monitoring protection occurring during this period. It 
allows time for plant operations personnel to take 
corrective act'ions or to place the plant in the required 
condition in an orderly manner and without cha 11 eng.ing pl ant 
systems. 

Alternately, if it is not desired to remove the power supp1y 
from service (e.g., as in the case where removing the power 
supply(s) from service ~ould result jn a scram er 
isolation), Condition C or 0,. as applicable, must be e·nt:eTed 
and its Required Actions ta-ken. 

Ll 

If both power monitori-ng assemb,l ies for an inservice power 
supply (MG set or alternate) are inoperable or b-Oth p~wer 
monitoring assemblies in each inservice power supply are 
inoperab1e, the $ystem prote~tive function is lost. [n this 
condition, 1 ~our is allowed to restore one assembly to 
OPERABLE status for each inservice power supply. If one 
inoperable assembly for each inservice power supply cannot 
be restored to OPERABLE status, the associated power 
supply(s) must be removed from service within 1 hour 
(Required ActiOTI 8.1). An alternate' power supply with 
OPERABLE assemblies may then be used to power one RPS bus. 
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The 1 hour Completion Time 1s $Ufficient for the pia~t 
ope,~ti0ns personnel to take corrective actions &nd is 
acceptable because it minimizes risk while allowing time for 
restoration or removal froJB service of the electric power 
monitoring assemblies. 

Alt€rnately, if it 1s not desired to remove the powe~ 
supply(s) from service (e.g., as in the case wl\ere removing 
the power supply(s) from service would resu1t 1n a scram or 
isolation), Condition C or D, as applicable. must be entered 
and its Required Actions taken. 

Ll 

If any Required Action and associated Completion Time of 
Condition A or Bare not met in MODE 1 or 2, the p1ant must 
be brought to a MODE in which overall plant risk is 
minimized. The plant shutdown is accomplished by placing 
the plant 1n MODE 3 within 12 hours. Reroain1ng in the 
Applicability of the LCO 1s acceptable because the plant 
risk in MOOE 3 1s similar to or lower than the risk in MOOE 
4 (Ref. 3) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to O?ERABLE 
status will be short. However, voluntary entry into MODE 4 
may be m~de as 1t is also an acceptable low-r1sk state. The 
allowed Completion Time is reasonable, based on operating 
experi~nce, to reach the required plant £onditions from full 
pGwer conditions in an orderly manner and without 
cha1lenging plant systems. 

Ll 

If a~y Required Action and associated Comp1etioR Time of 
Condition A or Bare not met in MODE 3, 4, or 5 with any 
contr~l rod withdrawn fr0m a core cell contain,n~ une ~r 
more fuel assemblies, th~ operator must 1mm€diately initiate 
actfGri to fully insert all rnserta·ble control rods i•n core 
c e n s co nt a i n i n g one o r mo re f u e l a s 5 e nib 1 ,e !> • Re qi u i red 
ACtion D 1 results in the least reactive cond1t10" fot the 
reactor core and ensures that the safety f~nct,an of the RPS 
(e.t;i., scram of coritrol rods) is not require'Cl. 

B 3.3-2€l3 



f 
\ 

BASES (cont111ued) 

SUR!./EI LLANCE 
REQUIREMENTS 

PBAPS UN IT 3 

SR 3.3,8.2.l 

RPS Electric Power Monitoring 
B 3.3.8.2 

A CHANNEL FUNCTIONAL TEST is performed on each overvoltage, undervoltage. and underfrequency channel to ensure that the entire channel will perform the intended function. Any setpotnt adjustment shall be consistent wjth design documents. 

As noted in the Surveillance, the CHANNEL FUNCTIONAL TEST is only required to be performed while the plant is in a condition in which the l os,s of the RPS 'bus wi l'l not jeopardize steady state power operation (the design of the system is such that the power source must be removed from service to conduct the Surveillance). As such, this Surveillance is required to be performed when the unit is in MODE 4 for~ 24 hours and the test has not been performed within the Frequency specified in the Surveillance Frequency Control Program. This Surveillance must be performed prior to entering MODE 2 or 3 from MODE 4 if a performance is required. The 24 hours is intended to indicate an outage of sufficient duration to allow for schedul'ing and proper performance of the Surveillance. 

The Note in the Surveillance is based on guidance provided in Generic Letter 91-09 (Ref. 2). 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.3.8.2.2 and SR 3.3,8.2.3 

CHANNEL CALIBRATION is a complete check of the relay circuitry and applicable time delay relays. This test verifies that the channel responds to the measured parameter within the necessary range and accuracy. CHANNEL CALIBRATION leaves the channel adjusted between successive calibrations consistent with the plant design documents. 
The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.3,8.2.4 

Performance of a system functional test demonstrates that, with a required system actuation (simulated or actual) signal, the logic of the system will automatically trip open the associated power monitoring assembly. Only one signal 
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SR 3.3.8.2.4 (continued) 

per power monitoring assembly is required to be tested. 
This Surveillance overlaps with the CHANNEL CALIBRATION to 
provide complete testing of the safety function. The system 
functional test of the Class lE circuit breakers is included 
as part of this test to provide complete testing of the 
safety function. If the breakers are incapable of 
operating, the associated electric power monitoring assembly 
would be inoperable. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

l. UFSAR, Section 7.2.3.2. 

2. NRC Generic Letter 91-09, "Modification of 
Surveillance Interval for the Electrical Protective 
Assemblies in Power Supplies for the Reactor 
Protection System." 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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The Reactor Cool ant Recirculation Sy£ tern is desi gne·d to 
provide a forced coolant flow through the core to remove 
heat from the fuel. The forced coolant flow removes more 
heat from the fuel than would be possible with just natural 
circulation. The forced flow, therefQr,e, allows operation 
at significantly higher power than would otherwise be 
possible. The recirculation system also controls reactivity 
over a wide span of reactor power by varying the 
recirculation flow rate to control the void content of the 
moderator. The Reactor Coolant Recirculation System 
consists of two recirculation pump loGps external to the 
reactor vessel. These 1oops provide the piping path for the 
driving flow of water to the reactor vessel jet pumps. Each 
external loop contains one variable speed motor driven 
recirculation pump, an AdJustable Speed Drive CASO) to 
control pump speed and associated piping, jet pumps, valves, 
and instrumentation. The recirculation loops are part of 
the reactor coolant pressure boundary and are located inside 
the drywel l structure. The jet pumps are reactor vessel 
internals. 

The recirculated coolant consists of saturated water from 
the steam separators and dryers that has been subcooled by 
incoming feedwater. This water passes down the annulus 
between .. the r,eactor vesset wal 1 and trie core shroud. A 
portion of the cool ant flows from the vessel, through the 
two external recirculation loops, and oecomes the driving 
flow for the jet pumps. Each of the two external 
recirculation loops discharges high pressure flow into an 
external manifold, from which individua~ recirculation inlet 
lines are routed to the jet pump r1sers within the reactor 
vessel. The remaining portion of the coolant mixture in the 
annulus becomes the suction flow for the jet pumps. This 
flow enters the jet pump at suction inlets and is 
accelerated by the dr1ving flow. The drlve flow and suction 
flow are mixed in the jet pump throat section. The total 
flow then passes througn the jet pump djffuser section into 
the area below th€ core (lower plenum9, gaining sufficient 
head in the process t0 drive the required flow upward 
through the core. The subcool~d water ~nters the bottom of 
the fuel Chennels a~d contacts the fue1 cladding, where heat 
is transferred to the coolant. As it ris~~. the coolant 
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begins to botl, creating steam voids within the fuel channel 
that continue until the coolant exits the core. Because of 
reduced moderation, the ste~m voiding introduces negativa 
reactivity that must be compensated for to maintain or to 
incrsase reactor power. The recirculation flow control 
al Tows operators to 1 ncrease rec1 rcul ati on fl ow and sweep 
some of the v,oids from the fuel channel, overcoming the 
negative reactivity void effect. Thus, the reason for 
having variable recirculation flow is to compensate for 
reactivity effects of boiling over a wide range of power 
generation (i.e., 65 to 100% of RTP) with out having to move 
control rods and disturb desirable flux patterns. 

Each recirculation loop is manually started from the control 
room. The ASD provides regulation of individual 
recirculation loop drive flows. The flow in each loop is 
manually controlled. 

The operation of the Reactor Coolant Recirculation System is 
an initial condition assumed in the design basis loss of 
coolant accident CL0CA) (Ref. 1). During a L0CA caused by a 
recirculation loop pipe break, the intact loop is assumed to 
provide coolant flow during the first few seconds of the 
accident. The initial core flow decrease is rapid because 
the recirculation pump in the broken loop ceases to pump 
reactor coolant to the vessel almost immediately. The pump 
in the intact loop coasts down relatively slowly. This pump 
coastdown governs the core flow response for the next 
several seconds until the jet pump suction is uncovered. 
The analyses assume that both loops are operating at the 
same flow prior to th€ accident. However, the L0CA analysis 
was reviewed for the case with a flow mismatch between the 
two lo~ps, with the pipe break assumed to b~ in the loop 
with the higher flow. While the flow coastdown and core 
response are potentially more severe in this assumed case 
(since the intact loop starts at a lower flow rate and the 
core response is the same as if both loops were operating at 
a lower flow rate), a small mismatch has been determined to 
be acceptable based on engineering judgment. The 
recirculation system is also assumed to have sufficient flow 
coastdown characteristicg to maintain fuel thermal margins 
during abnormal operational transients, which are analyzed 
in Chapter 14 of the UFSAR. 
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Plant specific LOCA and average power range monitor/rod 
block monitor Technical Specification/maximum extended 1oad 
line limit analyses have been performed assuming on1y one 
operating recirculation loop. These analyses demonstrate 
that, in the event of a LOCA caused by a pipe break in the 
operating recirculation loop, the Emergency Core Cooling 
System response will provide adequate core caoling (Refs. 2, 
3, 4, 7, and 8). The Maximum Extended Load Line Limit 
Analysis Plus (MELLLA+) operating domain has not been 
analyzed for single recirculation loop operation. 
Therefor~. single loop operation is prohibited 1n the 
MELLLA+ operating domain (Ref. 9). 

The transient analyses of Chapter 14 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 5) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operation, modification to the Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpo1nts is also required to account for the different 
relationships between recirculation drive flow and reactor 
core flow. The MCPR limits and APLHGR limits (power
dependent APLHGR multipliers, MAPFACp, and flow-dependent 
APLHGR multipliers, MAPFACf) for single loop operation are 
specified 1n the COLR. The APRM Simulated Thermal Power
High Allowable Value is in LCD 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation." 

co 
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Recirculation Loops Operating 
B 3 .4. l 

R€circulatiGn loops operating satisf1es Criterion 2 of the 
N"Rt Policy Statement. 

Two recirculation loops are normally requi~ed to be in 
operation with tneir flows matched within the limits 
spec1fie~ 1n SR 3.4.1.1 to ensure that durin~ a LQCA eiused 
by a break of the piping of 0ne recirculation loop th-e 
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Recirculation Loops Operating 
B 3.4.l 

assumptions of the lQCA analysis are satisfied. 
Altern1tively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR multipliers, MAPFACD and 
MAPFACr, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCQ 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM S1mulated 
Thermal Pcwer-High Allowable Va}u~ (LCO 3.3.1.1) must be 
applied to allow continued o~eration consistent with the 
assumptions of Reference 5. Single loop operatio~ is 
prohibited in the MELLLA+ operating domain per Reference 9. 

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end of this period, the associated equipment must be 
declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 
including the procedural steps necessary to limit flow in 
the operating loop, and the complexity and detail required 
to fully implement and confirm the required limit 
modifications .. 

In MODES 1 and z, requirements fo~ operation of the Reactor 
Coolant Recirculation S~stem are necessary ~ince there is 
considerable energy iFl the reactor core and the limiting 
design bas1s transients and accidents are assumed to occur. 

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not 1mport~nt. 

( COl"lt l nued) 

B 3.4-5 Revisfon No. 125 



BASES 

Pi8AIPS H~ IT 3 

Recirculation Loops Operating 
B 3.4.1 

THIS PAGE LEFT BLANK INTENT[ONALLY 

(The contents of this page have beefi deleted) 

B 3.4-6 Revi'.'>ion No. 5l 



BASES (continued) 

ACTIONS 

PBAPS UNIT 3 

Ll 

Recirculation Laops Operating 
B 3.4.1 

With thE requirements of the LCO not met, the recirculation 
loops must be restored to operation with matc~ed flows 
within 24 hours. A recirculation loGp 1s considered not in 
operation when the pump 1n that loop is idle ~r when the 
mismatch between total jet pump flows of the two loops is 
greater than required limits. The loop with the lower flow 
must be considered not in operation. Should a. LOCA occur 
with one recirculation loop not in operation, the core flow 
coastdown and resultant core response ma·y not be b·ounded by 
the LOCA analyses. Therefore, only a li.mited time is 
allowed to restore the inoperable loop to operating status. 

Alternatively, if the single loop requirements of the LCO 
are applied to operating limits and RPS setpoints, operation 
with only one recirculation loop would satisfy the 
requirements of the LCO and the initial conditions of the 
accident sequence. Note that single loop operation is 
prohibited in the MELLLA+ operating domain per Reference 9. 

The 24 hour Completion Time is based on the low probability 
of an accident occ~rring during this time period, on a 
reasonable time to complete the Required Action, and on 
frequent core monitoring by operators allowing abrupt 
changes in core flow conditions to be quickly detected. 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows 9f the two loops i~ greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flaw can occur in 
the low flow loop jet pumps, c~using vibration of t~e Jet 
pumps. If zero or reverse flow is detected, th~ condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump. 

C 
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ACTIONS Ll 
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(continued) 

PBAPS UN IT 3 

The MELLLA+ operating domain is not 3~ilyzed for single 
recirculation loop operation. There.fore, single loop 
operation H prohibited in the MELLLA+ operating doma 1:n 
(Ref. 9). Actlon shall be taken to immediately exa ttie 
MELLLA+ domain in order to return to operatiQn at an 
analyzed condition. However, it is expected that plant 
design limitations will preclude operation in the MELLLA+ 
domain with a single recirculation loop. 

Ll 

With no recirculation loops in operation or the Required 
Action and associated Completion Time of Condition A tlr B 
not met; the plant must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the plant must 
be brought to MODE 3 within 12 hours. In this co~dition, 
the recirculation loops are not required to be operating 
because of the reduced severity of DBAs and minimal 
dependence on the reci rcul eti on 1 oop rnastd'o.wn 
charact€ristics. The allowed Completio~ Time of 12 hours is 
reasonable, based on operating expertence, to reach MODE 3 
from full ~ower conditions in an orderly manner and without 
challen~ing plant systems. 

(continued) 
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R.edrc1A1ation Loops Operating 
8 3.4.1 

This SR ensures thi recirculation loops are within the 
,anowab1e limit5 for mismatch. At low core flow (i.e., 
< 71.75 X 106 lbm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Saf€ty Limit such 
that the potential ad~erse effect of early boiling 
transition during a L0CA is reduced. A la~ger flow mismatch 
can therefore be allowed when core flow is< 71.75 X 
1D6 lbm/hr. The recirculation loop jet pump flow, as used 
in this Surveillance, is the summation of the flows from all 
of the jet pumps associated with a single recirculati~n 
loop. 

The mismatch is measured in terms of core flow. (Rated core 
flow is 102.5 X 106 lbm/hr. The first limit is based on 
mismatch~ 10% of rated core flow when operating at< 70% of 
rated core flow. The second lim1t is based on mismatch~ 5% 
of rated core flow when operating at~ 70% of rated core 
flow.) If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation 
and opera ti on in the MELL LA+ domain is prohibited per 
Reference 9. The SR is not required when both loops are not 
in operation since the mismatch li'mits are mea,ningless 
dµring single loop or natural circulation operation. The · 
Surveillance must be performed within the specified 
Frequency after both loops are in operation. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued} 
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B 3.4 REACTOR COOLANT SYSTEM (RCS} 

B 3.4,2 Jet Pumps 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The Reactor Coolant Recirculation System is described in the 
Background section of the Bases for LCD 3.4.l, 
nRecirculation Loops Operating," which discusses the 
operating characteristics of the system and how these 
characteristics affect the Design Basis Accident (DBA) 
analyses. 

The jet pumps are reactor vessel internals and in 
conjunction with the Reactor Coolant Recirculation Sy.stem 
are designed to provide forced circulation through the core 
to remove heat from the fuel. The jet pumps are located in 
the annular region between the core shroud and the vessel 
inner wall. Because the jet pllllp suction elevation is at 
two-thirds core height, the vessel can be reflooded and 
coolant level maintained at two-thirds core height even with 
the complete break of the recirculation loop pipe that is 
located below the jet pump suction elevation. 

Each reactor coolant recirculation loop contains ten jet 
pumps. Recirculated coolant passes down the annulus between 
the reactor vessel wall and the core shroud. A portion of 
the coolant flows from the vessel, through the two external 
recirculation loops, and becomes the driving flow for the 
jet pumps. Each of the two external recirculation loops 
discharges high pressure flow into an external manifold from 
which individual recirculation inlet lines are routed to the 
jet pump risers within the reactor vessel. The remaining 
portion of the coolant mixture in the annulus becomes the 
suction flow for the jet pumps. This flow ~nters the jet 
pump at suction inlets and is accelerated by the drive flow. 
The drive flow and suction flow are mixed in the jet pump 
throat section. The total flow then passes through the jet 
pump diffuser section into the area below the core (lower 
plenum), gaining sufficient head in the process to drive the 
required flow upward through the core. 

Jet pump OPERABILITY is an implicit assumption io the design 
basis loss of coolant accident (LOCA) analysis evaluated in 
Reference 1. 

(continued) 
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The capability of reflooding the core to two-thirds core 
height is dependent upon the structural integrity of the jet 
pumps. If the structural system, including the beam holding 
a jet pump in place, fails, jet pump displacement and 
performance degradation could occur, resulting in an 
increased flow area through the jet pump and a lower core 
flooding elevation. This could adversely affect the water 
level in the core during the reflood phase of a LOCA as well 
as the assumed bl-0wdown flow during a LOCA. 

Jet pumps satisfy Criterion 2 of the NRC Policy Statement. 

The structural failure of any of the jet pumps could cause 
significant degradation in the ability of the jet pumps to 
allow reflooding to two-thirds core height during a LOCA. 
OPERABILITY of all jet pumps is required to ensure that 
operation of the Reactor Coolant Recirculation System will 
be consistent with the assumptions used in the licensing 
basis analysis (Ref. 1). 

In MODES I and 2, the jet pumps are required to be OPERABLE 
since there is a large amount of energy in the reactor core 
and since the limiting DBAs are assumed to occur in these 
MODES. This is consistent with the requirements for 
operation of the Reactor Coolant Recirculation System 
(LCO 3.4.1). 

In MODES 3, 4, and 5, the Reactor Coolant Recirculation 
System is not required to be in operation, and when not in 
operation, sufficient flow is not available to evaluate jet 
pump OPERABILITY. 

A. I 

An inoperable jet pump can increase the blowdown area and 
reduce the capability of reflooding during a design basis 
LOCA. If one or more of the jet pumps are inoperable, the 
plant must be brought to a HOOE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
MOD£ 3 within 12 hours. The Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems. 

(continued) 
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SR 3,4,2.1 
L 

This SR is designed to detect sfgnificant degradation in jet 
pump performance that precedes jet pump failure {Ref .. 2,. 
Thts SR is required to be performed only when the loop has 
forced recirculation fl ow s i nee survei 11 ance checks al'ild 
measurements can only be performed during jet pump 
operation. The Jet PUIJIP fail'ure of concern is a complete 
mixer displacement due to jet pump beam failure. Jet pump 
plugging is also of concern. sinc.e it adds flow resistance to 
the rec1rcul at ion 1 oop_. Signtficant degradation is 
indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships. The 
allowable deviati'ons from the established patterns 'ha·te been 
developed based on the variations experienced at plants 
during normal operation and with jet pump assembly failures 
(Refs. 2 and 3). Each recirculation loop must satisfy one 
of the performance. criteria provided. Since refueling 
activities (fuel assembly replacement or shuffle, as well as 
any modifications to fuel support orifice size or core plate 
bypass flow) can affect the relationship between core flow, 
jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle. 
Similarly, foittal entry into extended single loop operation 
may: also require establishment of these relationships. 
During the initial weeks of operation under such conditions, 
whtle baselining new •established patterns," engineering 
judgement of the daily surveillance results is, used to 
detect significant abnormalities, which could indicate a jet 
pump failure. 

The recirculation pump speed operating characteristics (pump 
. fl ow and 1 oop fl ow versus pump speed) are determined by the 
flow resistance from the lo.op su'Ction through the j:et pump 
nozzles. A change in the relationship indicates a plug, 
flow restriction 1 loss in pump hydraulic performance, 
leakage, or new flow path between the recirculation p~mp 
discharge and jet pump nozzle. For this criterion, the pump 
flow and loop flow versus pump speed relations.hip must be 
verified .. 

Individual jet pumps in a recirculation loop normally do not 
have the same fl ow. The unequal fl ow is due to the {lr,i ve 
flow manifold, which does not distribute flow equally tg all 
risers. The fl ow ( or jet pump d.i ff user to 1 ower p l-e11um 
differential pre·ssure)' pattern or relationship of or,\,e jet 

f c2:nt i n u:ed} 
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Jet Pumps 
B 3.4.2 

pump to the loop average is repeatable. An appreciable change in this relationship is an indication that increased (or reduced) resistance has occurred 1n one of the jet pumps. This may be indicated by an increase in ths relative flow for a jet pump that has experienced beam cracks. 

The deviations from normal are considered indicative of a potential problem in the recirculation drive flow or jet pump system (Ref. 2). Normal flow ranges and established jet pump flow and differential pressure patterns are established by plotting historical data as discussed in Reference 2. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 allows this Surveillance not to be performed until 4 hours after the associated recirculation loop is in operation, since these checks can only be performed during jet pump operation. The 4 hours is an acceptable time to establish conditions appropriate for data collection and evaluation. 

Note 2 allows this SR not to be performed until 24 hours after THERMAL POWER exceeds 22.6% of RTP. During low flow conditions. jet pump noise approaches the threshold response of the associated flow instrumentation and precludes the collection of repeatable and meaningful data. The 24 hours is an acceptable time to establish conditions appropriate to perform this SR. 

1. UFSAR, Section 14.6.3. 

2. GE Service Information Letter No. 330, "Jet Pump Beam Cracks," June 9, 1980. 

3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07: BWR Jet Pump Assembly Failure," Nov~mber 1984. 

4. NEOC-33873P, "Safety Analysis for Peach Bottom Atomic Power Station, Units 2 and 3, Thermal Power 
Opt1mization,» Revision 0. 
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B 3.4.3 Safety Relief Valves (SRVs) and Safety Valves (SVs) 

BASES 

BACKGROUNO 
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The ASM'E Code requires the reactor pressure ves S•e l be 
protected from overpressure during upset conditions by 
self-actuated safety valves. As part of the nuclear 
pressure relief system, the size and number of SRVs and SVs 
are selected such that peak pressure in the nuclear system 
wi 1_1 not exceed the ASME Code limits for the reactor cool ant 
pressure boundary (RCPB). 

The SRVs and SVs are located on the main steam lines between 
the reactor vessel and the first isolation valve within the 
drywel l. The SRVs can actuate by either of two- modes: the 
safety mode or the depressurization mode. In the safety 
mode, the pilot disc opens when steam pressure at the valve 
inlet expands the bellows to the extent that the hydraulic 
seating force on the pilot disc is reduced to zero. Opening 
of the pilot stage allows a pressure differential to develop 
across the second stage disc which opens the second stage 
disc, thus venting the chamber over the main valve piston. 
This causes a pressure differential across the main valve 
piston which opens the main valve. The SVs ar~ spring 
loaded valves that actuate when steam pressure at the inlet 
overcomes the spring force holding the valve disc closed. 
This satisfies the Code requirement. 

Each of the 11 SRVs discharge steam through a discharge Tine 
to a point below the minimum water level in the suppression 
pool. The three SVs discharge steam directly to the 
drywell. In the depressurization mode, the SRV is opened by 
a pneumatic actuator which opens the second stage disc. The 
main valve then opens as described above for the safety 
mode. The depressurization mode provides controlled 
depressurization of the reactor coolant pressure boundary. 
All 11 of the SRVs function in the safety mode and have the 
capability to operate in the depressurization mode via 
manual actuation from the control room. Five of the SRV_s 
are allocated to the Automatic Depressurization System 
(ADS). The AD'S requirements are specified in LCO 3.5.1, 
"ECCS-Operating." 

( cont rnueo) 
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APPLICABLE The overpressure protection system must accommodate the most 
SAFETY ANALYSES severe pressurization transient. Evaluations have 

determined that the most severe transient is the closure of 
all main steam isolation valves (MSIVs), followed by reactor 
scram on high neutron flux Ci .e., failure of the direct 
scram associated with MSIV position) (Refs. 1, 4 and 5). 

LCO 

PBAPS UN IT 3 

For the purpose of the analyses, 12 SRVs and SVs are assumed 
to operate in the safety mode. The analysis results 
demonstrate that the design SRV and SV capacity is capable 
of maintaining reactor pressure below the ASME Code limit of 
110% of vessel design pressure (110% x 1250 psig = 
1375 psig). This LCO helps to ensure that the acceptance 
limit of 1375 psig is met during the Design Basis Event. 

From an overpressure standpoint, the design basis events are 
bounded by the MSIV closure with flux scram event described 
above. Reference 2 discusses additional events that are 
expected to actuate the SRVs and SVs. Although not a design 
basis event, the ATWS analysis demonstrates that peak vessel 
bottom pressure is less than the ASME Service Level C limit 
of 1,500 psig. 

SRVs and SVs satisfy Criterion 3 of the NRC Policy 
Statement. 

The safety function of any combination of 12 SRVs and SVs 
are required to be OPERABLE to satisfy the assumptions of 
the safety analysis (Refs. 1, 2, 4 and 5). Regarding the 
SRVs, the requirements of this LCD are applicable only to 
their capability to mechanically open to relieve excess 
pressure wh"en the lift setpoint is exceeded (safety mode). 

The SRV and SV setpoints are established to ensure that the 
ASME Code limit on peak reactor pressure is satisfied. The 
ASME Code specifications require the lowest safety valve 
setpoint to be at or below vessel design pressure 
(1250 psig) and the highest safety valve to be set so that 
the total accumulated pressure does not exceed 110% of the 
design pressure for overpressurization conditions. The 
transient evaluations in the UFSAR are based on these 
setpoints, but a1so include the additional uncertainties of 
+ 3% of the nominal setpoint to provide an added degree of 
conservatism. 

Ooeration with fewer valves OPERABLE than specified, or w1th 
setpoints outside the ASME limits, could result in a more 
severe reactor response to a transient than predicted, 
possibly resulting in the ASME Code limit on reactor 
pressure being exceeded. 

(continued) 
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SRVs and SVs 
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In MODES 1, 2, and 3, all required SRVs and SVs must be 
OPERABLE, siflce considerable energy ma:y be in the reactor 
core aod the limiting design basis transients are qssumed to occur in these MODES. The SRVs and SVs may be required to 
provide pressure relief to discharge energy from the core 
until such ti me that the Residua 1 Heat Removal (RHR) System 
is capable of dissipating the core heat. 

In MODE 4, decay heat is low enough for the RHR System to 
provide adequate cooling, and reactor pressure is low enough 
that the overpressure limit is unlikely to be approached by 
assumed operational transients or accidents. In MODE 5, the 
reactor vessel head is unbolted or removed and the reactor 
is at atmospheric pressure. The SRV and SV function is not 
needed during these conditions. 

A.1 and A.2 

With less than the m1n1mum number of required SRVs or SVs 
OPERABLE, a transient may result in the violation of the 
ASME Code limit on reactor pressure. If the safety function 
of one or more required SRVs or SVs is inoperable, the plant 
must be brought to a MODE in which the LCO does not apply. 
To achieve this status, the plant must be brought to MODE 3 
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.4.3,1 

This Surveillance requires that the required SRVs and SVs 
will open at the pressures assumed in the safety analyses of 
References 1 and 2. The demonstration of the SRV ano SV 
safety lift settings must be performed during shutdown, 
sirtce this is a bench test, to be done in accordance with 
the INSERVICE TESTING PROGRAM. The lift setting pressure 
shall correspond to ambient conditions of the valves at 
nominal operating temperatures and pressures and be verified 
with insulation installed simulating the in-plant condition. The SRV and SV setpoint is± 3% for OPERABILITY. Prior to 
placing new or refurbished valves into service, the valve 
openings setpoints must be adjusted to be within x 1% of 
their nominal setting. 

Cconti nu,ed} 
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SRVs and SVs 
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SR 3.:4,3,2 

The pneumatic actuator of each SRV valve is stroked to 
verify that the second sta9e pilot disc rod is mechanically 
displaced when the actuator strokes. Second stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The total amount of movement of the second stage 
pilot rod from the valve closed position to the open 
position shall meet criteria established by the SRV 
supplier. If the valve fails to actuate due only to the 
failure of the solenoid, but is capable of opening on 
overpressure, the safety function of the SRV is considered 
OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. 

2. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision O. 

UFSAR, Chapter 14. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

4. G-080-VC-413, "Reactor Vessel Overpressure Protection," 
GE Hitachi Nuclear Energy, 26A8321, Revision 1. 

5. G-080-VC-468, "Peach Bottom Units 2 & 3 Two Safety 
Relief Valves Out-of-Service Evaluation," GE Hitachi 
Nuclear Energy, 004N6240~P, Revision 1, 
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The RCS includes systems and components that contain or 
transport the coolant to or from the reactor core. The 
pressure containing components of the RCS and the portions 
of connecting systems out to and including the isolation 
valves define the reactor coolant pressure boundary (RCPB). 
The joints of the RCPB components are welded or bolted. 

During plant life, the joint and valve interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 
either normal operational wear or mechanical deterioration. 
Limits on RCS operational LEAKAGE are required to ensure 
appropriate action is taken before the integrity of the RCPB 
is impaired. This LCO specifies the types and limits of 
LEAKAGE. This protects the RCS pressure boundary described 
in 10 CFR 50.2, 10 CFR 50.55a(c), and the UFSAR (Refs. 1, 2, 
and 3). 

The safety significance of RCS LEAKAGE from the RCPB varies 
widely depending on the source, rate, and duration. 
Therefore, detection of LEAKAGE in the primary containment 
is necessary. Methods for quickly separating the identified 
LEAKAGE from the unidentified LEAKAGE are necessary to 
provide the operators quantitative information to permit 
them to take corrective action should a leak occur that is 
detrimental to the safety of the facility or the public. 

A limited amount of leakage inside primary containment is 
expected from auxiliary systems that cannot be made 100% 
leaktight. Leakage from these systems should be detected 
and isolated from the primary containment atmosphere, if 
possible, so as not to mask RCS operational LEAKAGE 
detection. 

This LCD deals with protection of the RCPB from degradation, 
and the core from inadequate cooling, in addition to 
preventing the accident analyses radiation release 
assumptions from being exceeded. The consequences of 
violating this LCO include the possibility of a loss of 
coolant accident. 

(continued) 
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The allowable RCS operational LEAKAGE limits are based on 
the predicted ano experimentally observed behavior of pipe 
cracks. The normally expecteD backgrou~d LEAKAGE due to 
equipment design a~d the detection capability of the 
instrumentation for det~rmining system LEAKAGE w&rs also 
considered. The evidence from experiments suggests that, 
for LEAKAGE even greater than the specified unidentified 
LEAKAGE 1 i mi ts, the probability is small that the 
imperfection or crack associated with such LEAKAGE would 
grow rapidly. 

The unidentified LEAKAGE flow limit allows time for 
corrective action before ths RCPB could be significant1y 
compromised. The 5 gpm limit is a small fraction of the 
calculated flow from a critical crack in the primary system 
piping. Crack behavior from experimental programs (Refs. 4 
and 5) shows that leakage rates of hundreds of gallons per 
minute will precede crack instability. 

The low limit on increase in unidentified LEAKAGE assumes a 
failure mechanism of intergranular stress corrosion cracking 
(IGSCC) in service sensitive type 304 and type 316 
austenitic stainless steel that produces tight cracks. This 
flow increase limit is capable of providing an early warning 
of such deterioration. 

No applicable safety analysis assumes the total LEAKAGE 
limit. The total LEAKAGE limit considers RCS inventory 
makeup capability and drywell floor sump capacity. 

RCS operational LEAKAGE satisfies Criterion 2 of the NRC 
Policy Statement. 

RCS operational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

Pressure boundary LEAKAGE ,s prohibit~d as the leak 
itself could cause further RCPB deterioration, 
resulting in higher LEAKAGE. 
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Unidentified LEAKAGE 

RCS Operational LEAKAGE 
B 3.4.4 

The 5 gpm of unident1fi°ed LEAKAGE is allowed as a 
reasonabTe minimum detectable amount that the 
containment air monitoring and drywell sump level 
monitoring equipment can detect within a reasonable 
time period. Separating the sourc@s of LEAKAGE (i.e., 
LEAKAGE from an identified source versus LEAKAGE from 
an unidentified source) is necessary for prompt 
identification of potentially adverse conditions, 
assessment of the safety signif1canc€, and c0rrective 
action. 

Total LEAKAGE 

The total LEAKAGE l 1 m it i s based on a reason ab l e 
minimum detectable amount. The limit also accounts 
for LEAKAGE from known sources (identified LEAKAGE). 
Violation of this LCO indicates an unexpected amount 
of LEAKAGE and, therefore, could indicate new or 
additional degradation in an RCPB component or system. 

Unidentified LEAKAGE Increase 

An unidentified LEAKAGE increase of> 2 gpm within the 
previous 24 hour period indicates a potential flaw in 
the RCPB and must be quickly evaluated to determine 
the source and extent of the LEAKAGE. The increase is 
measured relative to the steady state value; temporary 
changes in LEAKAGE rate as a result of transient 
conditions (e.g., startup) are not considered. As 
such, the 2 gpm increase limit is only applicable in 
MODE 1 when operating pressures and temperatures are 
established. 

In MODES l, 2, and 3, the RCS operational LEAKAGE LCO 
applies, because the potential for RCPB LEAKAGE is greatest 
when the reactor is pressurired. 

In MODES 4 and 5, RCS operational LEAKAGE limits are not 
required since the reactor 1s not pressurized and stresses 
in the RCPB materials and potential for LEAKAGE are reduted. 

(continued) 
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If pressure boundary LEAKAGE exists, the affected component, 
pipe, or vessel must be isolated from the RCS by a closed 
rn.aftual valve, closed and de•activat~d automatic valve, blind 
flange, or check valve within 4 hours. While in this 
condition, structural integ~ity of the system should be 
coijsidered because the structural integrity of the part of 
the system within the isolation boundary must be maintained 
under all licensing basis conditions, including 
consideration of the potential for further degradation of 
the isolated location. Norm~l LEAKAGE past the isolation 
device is acceptable as it will limit RCS LEAKAGE and is 
i n Cl U d e d 7n i d en ti f i e d Or uni d en t if i e d LE A KA G E . Th i S a Ct i On 
is necessary to prevent further deterioration of the RCPB. 

B. l 

With RCS unidentified or total LEAKAGE greater than the 
limits, actions must be taken to reduce the leak. Because 
the LEAKAGE limits are conservatively below the LEAKAGE that 
would constitute a critical crack size, 4 hours is allowed 
to reduce the LEAKAGE rates before the reactor must be shut 
down. If an unidentified LEAKAGE has been identified and 
quantified, it may be reclassified and considered as 
identified LEAKAGE; however, the total LEAKAGE limit would 
remain unchanged. 

C.l and C,2 

An unidentified LEAKAGE increase of> 2 gpm within a 24 hour 
period is an indication of a potential flaw in the RCPB and 
must be quickly evaluated. Although the increase does not 
necessarily violate the absolute unidentified LEAKAGE limit, 
certain susceptible components must be determined not to be 
the source of the LEAKAGE increase within the required 
Completion Time. For an unidentified LEAKAGE increase 
greater than required limits, an alternative to reducing 
LEAKAGE increase to within limits (i.e., reducing the 
leakage rate such that the current rate is less than the 
"2'gpm increase in the previous 24 hours" limit; either by 
isij~ating the source or other possible methods) is to 
evaluate service sensitive type 304 and type 316 austenitic 
st~inless steel piping that is subject to high stress or 
that contains relatively stagnant or intermittent flow 
fluids and determine it is not the source of th~ increased 
LEAKABE. This type piping is very susceptible to IGSCC. 

The 4 hour Completion Time is reasonable to properly reduce 
the LEAKAGE increase or verify the source before the reactor 
must be shut down without urrduly jeopardizing pl.ant safety. 

D,1 and D.2 

If any Required Action and associated Completion Time is not 
m~t, the pl~nt must be brought to a MODE in which the LC0 
does not apply. To ach,eve this status, the plant must be 
brought to MOOE 3 within 12 hours and to MODE 4 within 
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D.l ond D.2 (continued) 

RCS Operational LEAKAGE 
B 3.4.4 

36 hours. The allowed Completion Tiffies are reasonable, 
based on operating experience, to reach the required plant 
cond1tions from full power conditions i~ 9n orderly mann€r 
and without challenging plant safety systems. 

SR 3.4.4,1 

The RCS LEAKAGE is monitored by a variety of instruments 
designed to provide alarms when LEAKAGE 1s indicated and to 
quantify the various types of LEAKAGE. Leakage detection 
instrumentation is discussed iA more detail in the Bases for 
LCO 3.4.5, "RCS Leakage Detection Instrumentation." Sump 
level and flow rate are typically monitored to determine 
actual LEAKAGE rates; however, any meth0d may be used to 
quantify LEAKAGE within the guidelines of Reference 6. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

L 10 CFR 50.2. 

2. 10 CFR 50.55a(c). 

3. UFSAR 1 Section 4.10.4. 

4. GEAP-5620, "Failure Behavior in ASTM Al06B Pipes 
Containing Axial Through-Wall Flaws," April 1968. 

5. NUREG- 75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless ~teel Piping of 
Boiling Water Reactors," October 1975. 

6. Regulatory Guide 1.45, May 1973. 

7. Generic Letter 88-01, "NRC Position on IGSCC in BWR 
Austenitic Stainless Steel Piping," January 1988. 
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B 3.4.5 RCS Leakage Detection Instrumentation 
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BACKGROUND 
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UFSAR Safety Design Basis (Ref. 1) requires means for 
detecting and, to the extent practical~ identifying the 
location of the source of RCS LEA~AGE. Regulatory 
Guide 1.45, Revision 0, (Ref. ·2) describes acceptable 
methods for selecting leakage detection systems. 

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2). 
Leakage detection systems for the RCS are provided to alert 
the operators when leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of leakage rates. In addition to meeting the 
OPERABILITY requirements, the monitors are typically set to 
provide the most sensitive response without causing an excessive 
number of spurious alarms. The Bases for LCO 3.4.4, "RCS 
Operational LEAKAGE," discuss the limits on RCS LEAKAGE 
rates. 

Systems for separating the LEAKAGE of an identified source 
from an unidentified source are necess~ry to provide prompt 
and quantitative information to the operators to permit them 
to take immediate corrective action. 

LEAKAGE from the RCPB inside the dry.well is detected by at 
least one of two independently monitored variables, such as 
sump level changes and drywell gaseous radioactivity levels. 
The primary mean5 of quantifying LEAKAGE in tne drywell is 
the drywell floor drain sump monitoring system. 

The drywell floor drain sump monitoring system monitors th~ 
LEAKAGE collecteu in the floor drain sump. This 
uni denti fi ed LEAKAqE consists of LEAKAGE from contrO'l rod 
drives. vaive flanges or packings, floor drains, the React-0r 
Building Closed Cooling Water System, and drywell air 
cooling unit condensate drains, and any LEAKAGE not 
collected 1n the drywell equipment draiA sump. 

An alternate to the drywell floor drain sump monitoring 
system is the drywell ~quipment drain sump monitoring 
system. but only if the drywell floor drain £ump is 
overflowing. The drywell equipment drain sump collects not 
only all leakage not collected in the drywell floor drain 
sump. but ~lsv any overflow from the drywell floor drain 
sump. Therefor~. if the drywell floor drain sump is 
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RCS Leakage Detection Instrumentation 
B 3.4.5 

overflowlng to the drywell equipment drain sump, the drywell 
equipment drain sump monitoring system can be used to 
quantify LEAKAGE. In this condition, all LEAKAGE measured 
by the drywell equipment drain sump monitoring system is 
assumed to be unidentified LEAKAGE. 

The floor drain sump level indicators have switches that 
start and stop the sump pumps when required. If the sump 
fills to the high high level setpaint, an alarm sounds in 
the control room, indicating a LEAKAGE rate into ttie sump in 
excess of 50 gpm. 

·A flow transmitter in the discharge line of the drywell 
floor drain sump pumps provides flow indication in the 
control room. The pumps can also be started from the 
control room. 

The pr1mary containment air monitoring system continuously 
monitors the primary containment atmosphere for airborne 
gaseous radioactivity. A sudden significant increase of 
radioactivity, which may be attributed to RCPB steam or 
water LEAKAGE, is annunciated in the control room. 

A threat of significant compromise to the RCPB exists if the 
barrier contains a crack that is large enough to propagate 
rapidly. LEAKAGE rate limits are set low enough to detect 
the LEAKAGE emitted from a single crack in the RCPB (Refs. 3 
and 4). The allowed LEAKAGE rates are well below the rates 
predicted for critical crack sizes (Ref. 6). Therefore, 
these actions provid~ adequate response before a significa~t 
break in the RCPB can occur. 

RCS leakage detection instrumentatton satisfies Criterion 1 
of the NRC Policy Statement. 

This LCD requires instruments of diverse monitoring principle~ 
to be OPERABLE to provide confidence that small amounts of 
unidentified LEAKAGE are detected in time to allow actions to 
place the plant in a safe condition, when RCS LEAKAGE indicat~s 
possible RCPB degradation. 

The LCO requ1res two instruments to be OPERABLE. 

The drywell sump monitoring system is required to quantify 
the unidentified LEAKAGE from the RCS. Thus, foT the system 
to be considered OPERABLE, the system must be capable of 
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RCS Leakage Detection Instrumentation 
B 3.4.5 

measuring reactor coolant leakage. This may be accomplished 
by use of the associated drywell sump flow integrator, flow 
recorder, or the pump curves and drywell sump pump out time. 
The system consists of a) the drywel1 floor drain sump 
monitoring system, orb) the drywell equipment drain sump 
monitoring system, but only when the drywell floor drain 
sump is overflowing. The identification of an increase in 
unidentified LEAKAGE will be de1ayed by the time required for 
the unidentified LEAKAGE to travel to the drywell sump and it 
may take longer than Qne hour to detect a 1 gpm increase in 
unidentified LEAKAGE, depending on the origin and magnitude of 
the LEAKAGE. This sensitivity is acceptable for containment 
sump monitor OPERABILITY. 

The reactor coolant contains radioactivity that, when released 
to the primary containment, can be detected by the gaseous 
primary containment atmospheric radioactivity monitor. Only one 
of the two detectors is required to be OPERABLE. A 
radioactivity detection system is included for monitoring 
gaseous activities because of its sensitivities and rapid 
responses to RCS LEAKAGE, but it has recognized limitations. 
Reactor coolant radioactivity levels will be low during initial 
reactor startup and for a few weeks thereafter, until activated 
corrosion products have been formed and fission products appear 
from fuel element cladding contamination or cladding defects. 
If there are few fuel element cladding defects and low levels of 
activation products, it may not be possible for the gaseous 
primary containment atmospheric radioactivity monitor to detect 
a 1 gpm increase within 1 hour during normal operation .. 
However, the gaseous primary containment atmospheric 
radioactivity monitor is OPERABLE when it is capable of 
detecting a 1 gprn increase in unidentified LEAKAGE within 1 hour 
given an RCS activity equivalent to that assumed in the design 
calculations for the monitors (Reference 6). 

The LCD is satisfied when monitors 0f diverse measurement means 
are available. Thus, the drywell sump monitoring system, in 
coITTbination w1th a gaseous primary containment atmospheric 
radioactivity monitor provides an acceptable minimum. 

In MODES 1, 2, and 3, leakage detection systems are requ1red 
to be OPERABLE to support LCD 3.4.4. This Applicabiljty is 
co~sistent with that for LCD 3.4.4. 

(continued) 
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RCS Leakage Detection Instrumentation 
8 3.4.5 

with the drywell sump monitoring system 1noperable, the only ~eans of detecting LEAKAGE is the primary containQent ctrnospher1c gaseous radiation monitor. The primary containment atmospheric gaseous radiation monitor typically cannot deteci: a 1 gpm leak within one hct.rr when RCS activity is low. In addition, this cor.figurat1cn does not provide tr.e required diverse means of leakage detection. Indirect methods of monitoring RCS leakage must b€ implemented. Grab samples of the primary contairment atmosphere must be taKen 2nd analyzed and monitoring of RCS leakage by adm~nistrative means must oe performed every 12 hours to proV"de alternate periodic information. The definition of grab samp:e would not precluce using ir.stalled accurate instrunenta~ion to take a £rab sample (which can be defined as a sing;e measurement at a discrete poin: in time). A TS, TRM, er ODCM ~equired Action/ Required Com~ensatory Measure req~iring a grab sample be taken ~ay include the use of installed available instrumentation that, although potentially inoperable, still provides a valid process measurement at a specific point in time. 

Ad~in1strative means of monitoring RCS leakage include mo1itoring and trending parameters that may indicate a~ increase in RCS leakage. There are d1verse alternative ~echanisms from which appropr~ate i1dicators may be se,ected based on plant conditions. It is not necEssary to utilize all of these methods, but a ~ethod or methods should be selectec considering the current plant conditions and historical or expected sources of unidentif~ed leai<age. The administrative methods are crywell pressure and temperatere, Reactor Recirculation System pump seBl pressure and temperature and r.otor coo~er te~p2rature indications, cr.c Safety Relief Valves taiipipe te~pera~ure. These indicatiors, coupled w1th the atmospheric grab samples, are sufficient to alert the cperat:ng staff to an unex~ected i~crease in unidentifiEd LEAKAGE. 

The 12 hcJr i~terval is sufficie~t to ~etect increasing RCS leakage. The ReqJired Ac:io~ provides 7 Gays to resto~e a0otr.er RCS leakage monito~ to OPERABLE status to regain the intenaed leakage detectioD diversity. The 7 day COJT:pletion Ti~e ensures thct the pla~t will not be operated in a degraded can~•guratic~ · for a ler.gth1 ~i~~ perioa. 

B.l and B.2 
With the gas€ous o~irn3ry contain~ent at~]spheric monitorin~ :hannel inoperable, grab saIDales cf the primary con:ainrnent atmosphere fiUJst be take~ and analyzed fo, gaseous radioactiv1ty to provide per1ocic leakag~ infor~at~on. Provided a samp 1 e is cbtai~ed and analyzed once every 12 hours, tr.e plant may be operated for up to 30 days to allow restoration of t1e required monitcr. 
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B,1 and B,2 (continued) 

The 12 hour interval provides periodic information that is 

adequate to detect LEAKAGE. The 30 day Completion Time for 

rest~ration recognizes that at least one other form of 

leakage detection is available. 

C.l and C.2 

If any Required Action and associated Completion Time of 

Condition A or B cannot be met, the plant must be brought to 

a MODE in which the LCO does not apply. To achieve this 

status, the plant must be brought to at least MOOE 3 within 

12 hours and MODE 4 within 36 hours. The allowed Completion 

Times are reasonable, based on operating experience, to 

perform the actions in an orderly manner and without 

challenging plant systems. 

Ll 

With all required monitors inoperable, no required automatic 

means of monitoring LEAKAGE are available, and immediate 

plant shutdown in accordance with LCO 3.0.3 is required. 

SR 3.4.5.1 

This SR is for the performance of a CHANNEL CHECK of the 

r~quired primary containment atmospheric monitoring system. 

The check gives rea~onable confidence that the channel is 

operating properly. The Surveillance Frequency is 

controlled under the Surveillance Frequency Control Program. 
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SR 3.4.5.2 

This SR is for the performance of a CHANNEL ruNCTlONAL TEST 
of the required RCS leakage detection instrumentation. The 
test ensures that the monitors can perform their function in 
the desired manner. The test also verifies the alarm 
setpoint and relative accuracy of the instrument string. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.4.5,3 

This SR is for the performance of a CHANNEL CALIBRATION of 
required leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument string. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

UFSAR, Section 4.10.2. 1. 

2. Regulatory Guide 1.45, Revision 0, "Reactor Coolant 
Pressure Boundary Leakage Detection Systems," May 1973. 

3. GEAP-5620, ttFailure Behavior in ASTM A106B Pipes 
Containing Axial Through-Wall Flaws," April 1968. 

4. NUREG-75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless Steel Piping of 
Boiling Water Riactors,~ October 1975. 

5. UFSAR, Section 4.10.4. 

6. UFSAR, Section 4.10.3.2. 
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During circulation, the reactor coolant acquires radioactive 
materials due to release of fission products from fuel leaks 
into the reactor coolant and activation of corrosion 
products in the reactor coolant. These radioactive 
materials in the reactor coolant can plate out in the RCS, 
and, at times, an accumulation will break away to spike the 
normal level of radioactivity. The release of coolant during 
a Design Basis Accident (DBA) could send radioactive 
materials into the environment. 

Limits on the maximum allowable level of radioactivity in 
the reactor coolant are established to ensure that in the 
event of a release of any radioactive material to the 
environment during a DBA, radiation doses are maintained 
within the 1 imits of 10 CFR 50. 67 (Ref. 1). 

This LCO contains the iodine specific activity limits. The 
iodine i~otopic activities per gram of reactor coolant are 
expressed in terms of a DOSE EQUIVALENT I-131. The 
allowable level is intended to limit the maximum 2 hour 
radiation dose to an individual at the site boundary to well 
within the 10 CFR 50.67 limit as modified in Regulatory 
Guide 1.183, Table 6. 

Analytical methods and assumptions involving radioactive 
material in the primary coolant are presented in the UFSAR 
(Ref. 2). The specific activity in the reactor coolant (the 
source term) is an initial condition for evaluation of the 
consequences of an accident due to a main staam line break 
(MSLB) outside containment. No fuel damage is postulated in 
the HSLB accident, and the release of radioactive material 
to the environment is assumed to end when the main steam 
isolation valves (MSIVs) close completely. 

This MSLB release forms the basis for determining offsite 
doses (Ref. 2). The limits on the specific activity of the 
primary coolant ensure that the maximum 2 hour TEDE doses at 
the site boundary, resulting from an MSLB outside 
containment during steady state operation, will not exceed 
the dose guidelines of 10 CFR 50.67 as modified in 
Regulatory Guide 1.183, Table 6. 

(continued) 
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RCS Specific Activity 
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The limits on specific activity are values from a parametric 
evaluation of typical site locations. These limits are 
conservative because the evaluation considered more 
restrictive parameters than for a specific site, such as the 
location of the site boundary and the meteorological 
conditions of the site. 

RCS specific activity satisfies Criterion 2 of the NRC 
Policy Statement. 

The specific iodine activity is limited to~ 0.2 µCi/gm DOSE 
EQUIVALENT I-131. This limit ensures the source term 
assumed in the safety analysis for the MSLB is not exceeded, 
so any release of radioactivity to the environment during an 
MSLB is well within the 10 CFR 50.67 limits as modified in 
Regulatory Guide 1.183, Table 6. 

In MODE 1, and MODES 2 and 3 with any main steam line not 
isolated, limits on the primary coolant radioactivity are 
applicable since there is an escape path for release of 
radioactive material from the primary coolant to the 
environment in the event of an MSLB outside of primary 
containment. 

In MODES 2 and 3 with the main steam lines isolated, such 
limits do not apply since an escape path does not exist. In 
NODES 4 and 5, no limits are required since the reactor is 
not pressurized and the potential for leakage is reduced. 

A.1 and A. 2 

When the reactor coolant specific activity exceeds the LCO 
DOSE EQUIVALENT I-131 limit, but is~ 4.0 µCi/gm, samples 
must be analyzed for DOSE EQUIVALENT I-131 at least once 
every 4 hours. In additio~, the specific activity must be 
restored to the LCO limit within 48 hours. The Completion 
Time of once every 4 hours is based on the time needed to 
take and analyze a sample. The 48 hour Completion Time to 
restore the activity level provides a reasonable time for 
temporary coolant activity increases (iodine spikes) to be 
cleaned up with the normal processing systems. 

(continued) 
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A Note permits the use of the prov1s1ons of LCO 3.0.4.c. 
This allowance permits entry into the applicable HODE(S) 
while relying on the ACTIONS. This allowance is acceptable 
due to the significant conservatism incorporated into the 
specific activity limit, the low probability of an event 
which is limiting due to exceeding this limit, and the 
ability to restore transient specific activity excursions 
while the plant remains at, or proceeds to, power operation. 

8.1, 8.2.1, 8.2.2.1, and 8.2.2.2 

If the DOSE EQUIVALENT I-131 cannot be restored to~ 0.2 
µCi/gm within 48 hours, or if at any time it is> 4.0 
µCi/gm, it must be determined at least once every 4 hours 
and all the main steam lines must be isolated within 
12 hours. Isolating the main steam lines precludes the 
possibility of releasing radioactive material to the 
environment in an amount that is more than a small fraction 
of the requirements of 10 CFR 50.67 as modified in 
Regulatory Guide 1.183, Table 6, during a postulated MSL8 
accident. 

Alternatively, the plant can be placed in HOOE 3 within 
12 hours and in MODE 4 within 36 hours. This option is 
provided for those instances when isolation of main steam 
lines is not desired (e.g., due to the decay heat loads). 
In HOOE 4, the requirements of the LCO are no longer 

'applicable. 

The Completion Time of once every 4 hours is the time needed 
to take and analyze a sample. The 12 hour Completion Time 
is reasonable, based on operating experience, to isolate the 
main steam lines in an orderly manner and without 
challenging plant systems. Also, the allowed Completion 
Times for Required Actions 8.2.2.1 and 8.2.2.2 for placing 
the unit in MODES 3 and 4 are reasonable, based on operating 
experience, to achieve the required plant conditions from 
full power conditions in an orderly manner and without 
challenging plant systems. 

{continued) 
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RCS Specific Activity 
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This Surveillance is performed to ensure iodine remains 
within limit during ~ormal operation. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

This SR is modified by a Note that requires this 
Surveillance to be performed only in MODE 1 because the 
1evel of fission products generated in other MODES is much 
less. 

1. 10 CFR 50.67. 

2. UFSAR, Section 14.6.5. 
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Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to reduce the temperature of the reactor coolant to 
:S 212•F. This decay heat removal is in preparation for 
perfonning refueling or maintenance operations, or for 
keeping the reactor in the Hot Shutdown condition. 

The RHR System has two loops with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and valves. There are two RHR shut9own cooling 
subsystems per RHR System loop. Both loops have a common 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water (HPSW) 
System. Any one of the four RHR shutdown cooling subsystems 
can provide the required decay heat removal function. 

Decay heat removal by operation of the RHR System in the 
shutdown cooling mode is not required for mitigation of any 
event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one shutdown cooling subsystem must be in operation. An 
OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and valves. The two subsystems have a 
common suction source and are allowed to have common 
discharge piping. Since piping is a passive component that 
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1 s assumed not to fail , it is a 11 owed to be common to bot!l 
subsystems. Each shutdown cooling subsystem is considered 
OPERABLE if it can be manually aHgned (remote or local) in 
the shutdown cooling mode for removal of decay heat. In 
MODE 3, one RHR shutdown cooling subsystem can provide the 
required cooling, but two subsystems are req~ired to be 
OPERABLE to provide redundancy. Operation of one subsystem 
can maintain or reduce the reactor coolant temperature as 
required. However, to ensure adequate core flow to allow 
for accurate average reactor coolant temperature monitoring, 
nearly continuous operation is required. Management of gas 
voids is important to RHR Shutdown Cooling System 
OPERABILITY. 

Note 1 permits both required RHR shutdown cooling subsystems 
and recirculation pumps to be shut down for a period of 
2 hours in an 8 hour period. Note 2 allows one required RHR 
shutdown cooling subsystem to be inoperable for up to 
2 hours for performance of Surveillance tests. These tests 
may be on the affected RHR System or on some other plant 
system or component that necessitates placing the RHR System 
in an inoperable status during the performance. This is 
permitted because the core heat generation can be low enough 
and the heatup rate slow enough to allow some changes to the 
RHR subsystems or other operations requiring RHR flow 
interruption and loss of redundancy. 

In MODE 3 with reactor steam dome pressure below the RHR 
shutdown cooling isolation pressure (i.e., the actual 
pressure at which the RHR shutdown cooling isolation 
pressure setpoint clears) the RHR Shutdown Cooling System 
must be OPERABLE and shall be operated in the shutdown 
cooling mode to remove decay heat to reduce or maintain 
coolant temperature. Dtherwise, a recirculation pump is 
required to be in operation. 

In MODES 1 and 2, and in MODE 3 with reactor stearn dome 
pressure greater than 0r equal to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System iA the shutdown cooling mode 1s not 
allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping. 
Decay heat removal at reactor pressures greater than or 
equal to the RHR shutdown cooling isolation pressure is 
typically accomplished by condensing the steam in the main 
condenser. 
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Additionally, in MODE 2 below this pressure, the OPERABILITY 
requirements for the Emergency Core Cooling Systems {ECCS) 
(LCD 3.5.1, "ECCS-Operating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal in MODES 4 and~ are 
discussed in LCD 3.4.8, "Residual Heat Removal (RHR) 
Shutdown Cooling System-Cold Shutdown"; LCD 3.9.7, 
"Residual Heat Removal (RHR)-High Water Level"; and 
LCD 3.9.8, "Residual Heat Removal (RHR)-Low Water Level.A 

A Note has been provided to modify the ACTIONS 
related to RHR shutdown cooling subsystems. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable shutdown cooling subsystems provide appropriate 
compensatory measures for separate inoperable shutdown 
cooling subsystems. As such, a Note has been provided that 
allows separate Condition entry for each inoperable RHR 
shutdown cooling subsystem. 

A. l 

With one required RHR shutdown cooling subsystem inoperable 
for decay heat removal, except as permitted by LCO Note 2, 
the 

<continued) 
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overall reliability is reduced, however, because a single 
failure in the OPERABLE subsystem could result in reduced 
RHR shutdown cooling capability. Therefore, an alternate 
method of decay heat removal must be provided. 

With both required RHR shutdown cooling subsystems 
inoperable, an alternate method of decay heat removal must 
be provided in addition to that provided for the initial RHR 
shutdown cooling subsystem inoperability. This 
re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The 1 hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 
removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability. 

The required cooling capacity of the alternate method should 
be sufficient to maintain or reduce temperature. Decay heat 
removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Main Steam Systems, the Reactor Water Cleanup 
System, or an inoperable but functional RHR shutdown cooling 
subsystem . 

.IL..l 

If the required alternate method(s) of decay heat removal 
cannot be verified within one hour, immediate action must be 
taken to restore the inoperable RHR shutdown cooling 
subsystem(s) to operable status. The Required Action will 
restore redundant decay heat removal paths. The immediate 
Completion Time reflects the importance of maintaining the 
availability of two paths for heat removal. 

C.1. C.2, and C,3 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, 
reactor coolant circulation by the RHR shutdown cooling 
subsystem or recirculation pump must be restored without 
delay. 

Until RHR or recirculation pump operation is re-established, 
an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 
circulation for monitoring coolant temperature. The 1 hour 
Completion Ttme is based on the coolant circulation function 
and is modified such that the 1 hour is applicable 
separately for each occurrence inv-0lving a loss of coolant 

co 
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C,1, C.2, and C~3 (continued) 

circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the reactor coolant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem or recirculation 
pump), the reactor coolant temperature and pressure must be 
periodically monitored to ensure proper function of the 
alternate method. The once per hour Completion Time is 
deemed appropriate. 

SR 3.4.7.1 

This Surveillance verifies that one required RHR shutdown 
cooling subsystem or recirculation pump is in operation and 
circulating reactor coolant. The required flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure setpoint that isolates the 
system, or for placing a recirculation pump in operation. 
The Note takes exception to the requirements of the 
Surveillance being met (i.e., forced coolant circulation 'is 
not required for this initial 2 hour period), which also 
allows entry into the Applicability of this Specification in 
accordance with SR 3.0.4 since the Surveillance will not be' 
"not metn at the time of entry into the Applicability. 

SR 3,4.7.2 

RHR Shutdown Cooling (SOC) System p1p1ng and components h~ve 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

(continijed;J 
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SR 3,4.7.2 (continued) 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevatioh drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
the location and orientation of important comp0nents that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharg~ side of the RH~ pump, acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume in 
the RHR SOC piping on the discharge side of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determined by subsequent evaluation 
that the RHR Shutdown Cooling System is not rendered 
inoperable by the accumulated gas (1 .e., the system is 
sufficiently filled with water), the Surveillance may be 
declared met. Accumulated gas should be eliminated or 
brought within the acceptance criteria ltmits. Since the 
RHR SOC piping on the discharge side of the pump is the same 
as the Low Pressure Coolant Injectian piping, performances 
of surveil1ances for ECCS TS may satisfy the requirements -0f 
this surveillance. For the RHR SOC piping on the suction 
side of the RHR pump, the surveillance is met by virtue of 
the performance of operating procedures that ensure that the 
RHR SOC suction piping is adequately filTed and vented. The 
performance of these ma~ual actions ensures that the 
surveillance ,s rn~t. 

RHR SOC System locations on th~ discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is fou~d, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
$ame system flow path which are subject to the same gas 
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SR 3.4.7.2 (continued) 

intrusion mechanisms may be verified by monitoring a 
representative subset of susceptible locations. Monitoring 
may not be practical for locations that are inaccessible due 
to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote 
monitoring) may be used to monitor the susceptible location. 
Monitoring is not required for susceptible 1oca.tions where 

the maximum potential accumulated gas void volume has been 
evaluated and determined to not challenge system 
OPERABILITY. The accuracy of the method used for monitoring 
the susceptible locations and trending of the results should 
be sufficient to assure system OPERABILITY during the 
Surveillance interval. 

The SR may be met for one RHR SOC subsystem by virtue of 
having a subsystem in service in accordance with operating 
procedures. 

This SR is modified by two Notes. Note 1 that states the SR 
is not required to be performed until 12 hours after reactor 
steam dome pressure is less than the RHR Shutdown Cooling 
System Isolation reactor pressure allowable value in TS 
Table 3.3.6.1-1. In a rapid shutdown, there may be 
insufficient ttme to verify all susceptible locations prior 
to entering the Applicability. 

Note 2 to trre Surveillance recognizes that the scope of the 
surveillance is limited to the RHR system components. The 
HPSW system components have been determined to not bi 
required to be in the scope of this surveillance due to 
operating experience and the design of the system. 

The Surveillan(e Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by ,oc~t1on susceptible to gas 
accumulation. 

None. 
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Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to maintain the temperature of the reactor coolant 
::S 212•F. This decay heat removal is in preparation for 
perfonning refueling or maintenance operations, or for 
keeping the reactor in the Cold Shutdown condition. 

The RHR System has two loops with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and valves. There are two RHR shutdown cooling 
subsystems per RHR System loop. Both loops have a common 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water (HPSW) 
System. Any one of the four RHR shutdown cooling subsystems 
can provide the requested decay heat removal function. 

Decay heat removal by operation of the RHR System in the 
shutdown cooling mode is not required for mitigation of any 
event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one RHR shutdown cooling subsystem must be in operation. An 

'OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and va1ves. The two subsystems have a 
connnon suction source and are allowed to have common 
discharge piping. Since piping is a passive component that 
is assumed not to fail, it is allov,ed to be common to both 
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subsystems. In MOOE 4, the RHR cross tie valve 
(M0-3-10-02a) may be opened (per LCD 3.5.2) to al1ow pumps 
in one loop ta discharge through the opposHe recirculation 
loop to make a complete subsystem. In addition, the HPSW 
cross-tie val~e may be opened to allow an H~SW pump in one 
loop to proNide cooling to a heat exchanger in the opposite 
loop to make a complete s~bsystem. Additionally, each 
shutdown co@ling subsystem is considered OPERABLE if it can 
be manually ~ltgned (remote or local) in the shutdown 
cooling mode for removal of decay heat. In MODE 4, one RHR 
shutdown cooling subsystem can provide the required cooling, 
but two s.ubs,ystems a re required to be OP'ERABLE to provide 
red.undancy. Operiltion 0f one subsystem can maintain or 
reduce the refrctor coolant temperature as required. 
However, to ensure adequate core flow to allow for accurate 
average reactor coolant temperature monitoring, nearly 
continuous operation is required. Management of gas ¥aids 
is important to RHR Shutdown Cooling System OPERABILITY. 

Note 1 permits_ both required RHR shu·t_down cooling subsystems 
to be shut down for a peri o.d of .2 hours in an 8. hour period. 
Note 2 allows one require~ RHR shutdown cooling subsy~tem to 
be inoperable far up to 2 hours for perfQrmance of · 
Surveillance tests. These tests may be on the affected RHR 
System or on s.ome other plant -system or ce,mponent that 
necessitates placing the R~R System in an inoperable status 
during the performance. This is permi'tted because the core 
heat generation ca~ be low en0ugh and the heatup rate slow 
enouQh to allow some chang~s to the RHR subsystems or other 
operations requiring RHR flow interruption and loss of 
redundancy. 

In MODE 4, the RHR Shutdown Cooling System must be OPERABLE 
and shall be operated in the shutdown cooling mode to remove 
decay heat to maintain coo·lant ternp-erature- below 212°F. 
Otherwise, a re"Circulation pump is required to be in 
operation. 

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greQter than or ~qual to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System in the sh;utdown cool1ng mode is not 
allowed above this pressure- because t'ne RCS pr·essure may 
exceea the des1gn pressure of the shutdown cooling piping. 
D~cay heat removal at rea,tor pressures auove the RHR 
shutdown cooling isolation pressure is typically 
accompl1$hed by condensing the St€am 1n the main cond~nser. 
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Additionally, in MODE 2 below this pressure, the OPERABILITY 
requirements for the Einergency Core Cooling Systems (ECCS) 
(LCO 3.5.1, "ECCS-Qperating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal in MODE 3 below the 
RHR shutdown cooling isolation pressure and in MODE 5 are 
discussed in LCO 3.4.7, "Residual Heat Removal {RHR) 
Shutdown Cooltng System-Hot Shutdowna; LCO 3.9.7, •Residual 
Heat Removal (RHR)-High Water Levela; and LCO 3.9.8, 
"Residual Heat Removal (RHR)-Low Water Level." 

A Note has been provided to modify the ACTIONS related to 
RHR shutdown cooling subsystems. Section 1.3, Completion 
Times, specifies once a Condition has been entered, 
subsequent divisions, subsystems, components or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies Required Actions 
of,the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
shutdown cooling subsystems provide appropriate compensatory 
measures for separate inoperable shutdown cooling 
subsystems. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RHR shutdown 
cooling subsystem. 

A.:.l 

With one of the two required RHR shutdown cooling subsystems 
inoperable,, except as permitted by LCO Note 2, the remaining 
subsystem is cavable of providing the required decay heat 
removal. However, the overall reliability is reduced. 
Therefore, an alternate method of decay heat removal must be 
provided. With both required RHR shutdown cooling 
subsystems inoperable, an alternate method of decay heat 
removal must be provfded in addition to that provided for 
the initial RHR shutdown cooling subsystem inoperability. 
This re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The 1 hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 

(continued} 
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removal capabilities. Furth:e·rmore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 hours thereafter. This will provide 
assurance of continued heat removal capability. 

The required cooling capacity, of the alternate method should 
be sufficient to maintain or reduce tempera\ure. Decay heat 
removal by ambient losses can be considered as, or 
contributing to, the a lterr:ia.te method capability. Alternate 
methods that can be used inc~ude (but are not limited to) 
the Condensate/Main Ste·am Sy,stems (feed and. bleed}, and the 
Reactor Water Cleanup System, or an inoperable but 
functional RHR shutdown cooling subsystem. 

Ll 

If the required alternate method(s) of decay heat removal 
cannot be verified within one hour, immediate action must be 
taken to restore the inoperable RHR shutdown cooling 
subsystem(s) to operable st&tus. The Required Action will 
~estore redundant decay heat removal paths. The immediate 
Completion Time reflects the importance of maintaining the 
availability of two paths f0,r heat removal. 

C,1 and C.2 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, and 
unti 1 RHR or reci rcul at ion pump, operation i

0
s re-established, 

an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 
ci rcul ati on for monitoring coDl ant temperature. The 1 hour 
Completion Time is based on the coolant circulation function 
and is modified such that trre 1 hour is applicable 
separately for each occurrence involving a loss of coolant 
circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the reactor coolant is being 
ci rtl:.ll ate·d by an alternate method ( other than by th·e 
required ~HR shutdown cooling subsystem or rec1rcul~t1on 
pump), the reactor coolant temperature and pressurG must be 
periodically monitored to ensure proper funct1on of the 
alternate method. The once per hour Completion Tinre is 
~eemed appropriate. 
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This Surveillahce V€rifies that one required RHR shutdown 
cooling sub5ystem ar recirculatton pump is in operation and 
circulating reactor coolant. The required flow rate is 
d.etermi ned by the fl ow rate ne-ce~sary to provide sufficient 
decay heat removal capabi l Hy. The Survei 11 once Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3,4.8.2 

RHR Shutd.own C.00ling (SOC) System piping and components have 
the potential to ~evelop voids and poGkets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also prevent 
water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
su.sceptible to gas accumulation is" bas.ed o,n a review of 
system design information, including ~iping and 
instrumentation drawings, isometric drawings, plant and 
elevation drawings, calculations and operationar procedures. 
The design review is supplemented by system walk downs to 
validate the system high points and to confirm the lo~ation 
and ori enta,ti on of important components that can become 
sources of g3s or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system conftguration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling Sy,stem is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is, discovere-d 
that exceeds the acc~ptance criteria for the susceptible 
location (or the volume of aceumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas 
volume in the RHR SOC piping on the dtscharge side of a 
pump), the Surv~i13Gnce is not met. 1f the accumulated gas 
is eliminated or brought within th~ acceptance crit~ria 
limits during performance of the Sttrvei 11 a nee, the SR is 
met and past system OPERABILITY is evaruated under the 
Corrective Act i ori Prog'ra1n. If it is determi,ned by subsequent 
evaluation that the RHR Shutdown Cooling System is not 
rendered inoperab~e by the accumulated gas Ci.e., the system 
is sufficiently filled with water), the Surveillance 

(continueoil 
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SR ~.4.8,2 fcontinu~d) 

may be <:J.eclared mst. A.cc;:umu"Lated gas should be .e1i'minated 
or brought wtthi n the accet)i'tcfnce c_riteri a limits. Si nee 
the R.HR SOC piping an the dis.charge side of th-e pwnp is Uie 
same as the Low Pressure Co0lant Injection piping, 
performances of surveillctnce·s for ECCS TS may satisfy the 
requirement$ o.f this- sur\le11lance. Fo.r the ,RHR SOC ~iping 
on the suction side of the RHR pump, the surveillance is 
m€t by vj rtue of t.he perfo.rma,nce of opera ti rig ,pr,uoe,ch.Jres 
that ensure that the RHR SDC suction piping is adequately 
fi 11 ed and vented. The performance of these ,mtil'rlUa l 
actlons insures that the surveillance is mst. 

RHR $DC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to th€ acceptance 
criteria for the locaticrn. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitorin~ a _ 
representative subset pf susceptible locations. Monitoring 
may not be practical for locations that are inaccessible 
due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations 

_alter~ative methods (e.g., operating par~meters, remote 
monitoring) may be used to monitor the sus(eptible 
location. Mpni tori ng is not required for susceptible 
location•s where the·maximum potential accumulated .gas void 
volume has been evaluated and determined to not challenge 
system OPERABILITY. The accuracy of the method used for 
m0nitor1ng the susceptible locations a.nd trend1ng of tMe 
results should be sufficient to assure system OPfRABILITY 
durin@ the Syrveillance interv~l, 

The SR can be met by virtue of havin~ an RHR SQC subsystem 
inservice in accordance with operatirrg ?roced~res. 

The SR is modified by a ijote. The Note recogniz~s that the 
scope of the surveillance is limited to the R~R syst61ll 
cornporients. The HPSW system compon·ents hate bie-en 
determined to not be required to be in the scope of this 
surveil1ance due to operating experience and the <le~1~n of 
the system. 

The Surveillance Frequency is controlled under the 
Su~veillance Frequency Control Program. The Surv~illonte 
freqvency may vary by location susceptible tn gs~ 
accumiAat i ofL 

None. 
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B 3.4 REACTOR COOLANT SYSTEM (~CS) 

B 3.4.~ RCS Pressure and Temperature (PIT) Limits 

BASES 

BACKGROOND 

PBAPS UN IT 3 

All components of the RCS are de~igned to withstand effects 
of cyclic loads due to system pre·ssure and temperature 
changes. These loads are introduced by startup (heatup) and 
shutdown (ccoldown) operations, power transients, and 
redctor trips. This LCO limits the pressure and temperature 
changes during RCS neatup and cooldown, within the design 
assumptions and the stress limits for cyclic operation. 

The PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) (Ref. 9) 
contains P/T limit curves for heatup, cooldown, and 
inservice leakage and hydrostatic testing, and also 1imits 
the maximum rate of change of reactor coolant temperature. 
The criticality curve provides limits for both heatup and 
criticality. 

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational 
guidance <:luring heatup or cooldown maneuv-ering, when 
pressure and temperature indications are monitored and 
compared to the applicable curve to determine that operation 
is within the allowable region. 

The LCD establishes operating limits that provide a margin 
to brittle failure of the reactor vessel and piping of the 
reactor coolant pressure boundary (RCPB). Tne vessel is the 
component most subject to brittle failure.· Therefore, the 
LCO limits apply to the vessel. 

10 {FR 50. Appendix G (Ref. I), requires the establishment 
of P/T limits for material fracture toughness requ1remeAts 
of the RCPB materials. Reference 1 requires an adequate 
margin to brittle failure durin9 normal operation, abnorlThil 
operational transients, and system hydrostatic tests. it 
mandates the use of the ASME Code, Section III, Appendix G 
(Ref. 2). 

The actual shift in the RTNor of the vessel mater, aJ wi 11 be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordar,c'e 
with the UFSAR {Ref. 3) and Append1x Hof 10 CFR 50 
(Ref. 4). The op€rating P/T limit c~rves w,11 be aojusted. 
as necessary, based on the evaluation findings and the 
recommendations of Reference 5. 
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The P/T limit curves arB composite curves establish~d by 
superimposing limits derived from stress ana1yses af thas@ 
portions of the reactor vessel and head that are the mo~t 
restrictive. At any specific pressure, temperature, and 
temperature rata of change, one location within the reactor 
vegsel will dictate the most restnctive limit. Across the 
span of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 
most restrictive regions. 

The heatup curve represents a different set of restrictions 
than the cooldown curve because the directions 0f the 
thermal gradients through the vessel wall are reversed. The 
thermal gradient reversal alters the location of the tensile 
stress between the outer and inner walls. 

The criticality limits include the Reference 1 requirement 
that they be at least 40°F above the heatup curve or the 
cooldown curve and not lower than 60°F above the adjusted 
reference temperature of the reactor vessel material in the 
region that is controlling (reactor vessel flange region). 

The consequence of violating the LCO limits is that the RCS 
has been operated under conditions that can result in 
brittle failure of the reactor pressure vessel, possibly 
leading to a nonisolable leak or loss of coolant accident. 
In the event these limits are exceeded, an evaluation must 
be performed to determine the effect on the structural 
integrity of the RCPB components. ASME Code, Section XI, 
Appendix E (Ref. 6), provides a recommended nrethodolog.y for 
evaluating an operating event that causes an excursion 
outside tne limits. 

The P/T limits are not derived from Design Basis Accident 
(OBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temp~rature 
rate of change conditions that might cause undetected flaws 
to propagate and cause nonductile failur~ of the reactor 
pressure vessel, a condition that is unanalyzed. Since the 
P/T limits are not derived from any OBA, there are no 
acceptance limits related to the PIT limits. Rather, the 
P/T limits are acceptance limits themselves since they 
preclude operation in an unanalyzed condition. 
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RCS PIT Limits 
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RCS PIT limits satisfy Criterion 2 Qf the NRC Policy 
StatemeTit. 

The elements of this LCO are: 

a. RCS pressure and temperature are within the limits 
specified in the PTLR and heatup and cooldown rates are 
within the limits specified in the PTLR; 

b. The temperature difference between the reactor vessel 
bbttom head coolant and the reactor pressure vessel 
(RPV) coolant is within the limits specified in the 
PTLR during recirculation pump startup; 

c. The temperature difference between the reactor coolant 
in the respective recirculation loop and in the 
reactor vessel is within the limits specified in the 
PTLR during recirculation pump startup; 

d. RCS pressure and temperature are within the 
criticality limits specified in the PTLR, prior to 
achieving criticality; and 

e. The reactor vessel flange and the head flange 
temperatures are within the limits specified in the 
PTLR when tensioning the reactor vessel head bolting 
studs. 

These limits define allowable operating regions and permit a 
large number of operating cycles while also providing a wide 
mergiA to nonductile failure. 

The rate of change of temperature limits controls the 
thermal gradient through the vessel wall and is used as 
1nput for calculating the heatup, cooldown, and inservice 
1eakage and hydrostatic testing P/T limit curves. Thus, the 
lCQ for the rate of change of temperature restricts stresses 
tau5ed by.thermal gradients and also ensures the validity of 
the PrT limit curves. 
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Violation of the limits places the reactor vessel outside of 
the bounds of the stress analyses and can iAcrease stresses 
in other RCS components. The consequences depend on several 
factors, as follows: 

a. The severity of the departure from the allowable 
operating pressure temperature regime or the severity 
of the rate of change of temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel walls to become more pronounced); and 

c. The existences, sizes, and orientations of flaws in 
the vessel material. 

The potential for violating a P/T limit exists at all times. 
For example, P/T limit violations could result from ambient 
temperature conditions that result 1n the reactor vessel 
metal temperature being less than the minimum allowed 
temperature for boltup. Therefore, this LCO is applicable 
even when fuel is not loaded in the core. 

A.land A.2 

Operation outside the P/T limits in the PTLR while in 
MODES 1, 2, and 3 must be corrected so that the RCPB 1s 
returned to a condition that has been verified by stress 
analyses. 

The 30 minute Completion Time reflects the urgency of 
restoring the parameters to within the analyzed range. Most 
vio!ations will not be severe, and the activity can be 
accomplished in this time in a controlled manner. 

Besides restoring operation within 1imits, an evaluation is 
required to determine if RCS operation can continue. 1he 
evaluation must verify the RCPB int~grity remains acceptable 
ano must be completed if continued operation is desired. 
Several methods may be used, including comparison with 
pre-analyzed transients in the stress analyses, new 
analyses, or inspection of the components. 

ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation. However, its use 1s restricted to 
evaluation of the vessel beltl1ne. 
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The 72 hour Complet1on Time is reaso~able to accomplish the 
evaluation of a mild violation. More severe violations may 
require special, event specific stre3s analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired. 

Condition A is modified by a Note requiring Required 
Action A.2 be completed whenever the Condition is entered. 
The Note emphasizes the need to perform the evaluation of 
the effects of the excursion outside the allowable limits. 
Restoration alone per Required Action A.l is insufficient 
because higher than analyzed stresses may have occurred and 
may have affected the RCPB integrity. 

B.l and B.2 

If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be placed in a lower 
MODE because either the RCS remained in an unacceptable P/T 
region for an extended period of increased stress, or a 
sufficiently severe event caused entry into an unacceptable 
region. E1ther possibility indicates a need for more 
careful examination of the event, best accomplished with the 
RCS at reduced pressure and temperature. With the reduced 
pressure and temperature conditions, the possibility of 
propagation of undetected flaws is decreased. 

Pressure and temperature are reduced by placing the plant in 
at least MODE 3 within 12 hours and in MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

C.l and C.2 

Op~ration outside the PIT limiti in the PTLR in other than 
MODES 1, 2, and 3 (including def~eled conditions) must be 
corrected so that the RCPB is returned to a condition that 
has been verified by stress analyses. The Required Action 
must be initiated without delay and continued unt1l the 
lirnits are restored. 

B 3.4-47 Revis,Gn ~o. 102 



( 

BASES 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PB.AP$ UN IT 3 

C.l Bnd C.2 (continued) 

RCS PIT Limits 
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Besides restoring the P/T limit parameters to within limits, 
an evaluation is required to determine if RCS operation is 
allowed. This evaluation must verify that the RCPB 
integrity is acceptable and must be completed before 
approaching criticality or heating up to> 212°f. Several 
methods may be used, including comparison with pre-analyzed 
transjents, new analyses, or inspection of the components. 
ASME Code. Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation; however, its use is restricted to 
evaluation of the beltline. 

SR 3,4,9.1 

Verification that operation is within th~ PTLR limits is 
required when RCS pressure and temperature conditions are 
undergoing planned changes. Plant procedures specify the 
pressure and temperature monitoring points to be used during 
the performance of this Surveillance. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

Surveillance for heatup, cooTdown, or inservice leakage and 
hydrostatic testing may be discontinued when the criteria 
given in the relevant plant procedure for ending the 
activity are satisfied. 

This SR has been modified with a Note that requires this 
Surveillance to be performed only during system heatup and 
cooldown operations and inservice leakage and hydrostatic 
testing. 

SR 3.4.9.2 

A separate limit in the PTLR is used when the reactor is 
approaching criticality. Conseque~tly, the RCS pressure and 
temperature must be verified within the appropriate limits 
before withdrawing control rods that w1ll make the reactor 
critical. 
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Performing the Surveillance within 15 minutes before control 
rod withdrawal for the purpese of achieving criticality 
provides adequate assurance that the limits will TTQt be 
exceeded between the time of the s~rveillance and the time 
of the control rnd withdrawal. 

SR 3.4.9.3 and SR 3.4.9,4 

Differential temperatures within the applicable limits in 
the PTLR ensure that thermal stresses resulting from the 
startup of an idle recirculation pump will not exceed design 
allowances. In addition, compliance with these limits 
ensures that the assumptions of the analysis for the startup 
of an idle recirculation loop (Ref. 8) are satisfied. 

Performing the Surveillance within 15 minutes before 
starting the idle recirculation pump provides adequate 
assurance that the limits will not be exceeded between the 
time of the Surveillance and the time of the idle pump 
start. 

An acceptable means of demonstrating compliance with the 
temperature differential requirement in SR 3.4.9.4 is to 
compare the temperatures of the operating recirculation loop 
and the idle loop. 

SR 3.4.9.3 and SR 3.4.9.4 have been modified by a Note that 
requires the Surveillance to be met only in MODES 1, 2, 3, 
and 4. In MODE 5, the overall stress on limiting components 
is low€r. Therefore, ~T limits are not required. The Note 
also stqtes the SR is only requ1red to be met during a 
recirculation pump startup, since this is when the stresses 
occur. 

SR 3.4.9,5, SR 3.4,9.6. and SR 3,4.9.7 

Limits in the PTLR on the reactor vessel flange and head 
flange temperatures are generally bounded by the other P/T 
limits during system heatup and cooldown. However, 
operations approaching MODE 4 from MODE 5 and in MODE 4 with 
RCS temperatur~ less than or equal to c~rtain specified 
values require assurance that these temperatures meet the 
LCO limits. 
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SR 3.4.9.5. SR 3.4.9.6. and SR 3.4.9.7 (continued) 

The flange temperatures must be verified to be abov€ the 
limits in the PTLR before and while tensioning the vessel 
head bolting studs to ensure that once the head is tensioned 
the limits are satisfied. When in MODE 4 with RCS 
temperatures 80°F, checks of the flange temperatures are 
required because of the reduced margin to the limits. When 
in MODE 4 with RCS temperatures l00°F, monitoring of the 
flange temperature is required to ensure the temperature is 
within the limits specified in the PTLR. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.4.9.5 is modified by a Note that requires the 
Surveillance to be performed only when tensioning the 
reactor vessel head bolting studs. SR 3.4.9.6 is modified 
by a Note that requires the Surveillance to be initiated 
after RCS temperatures 80°F in MODE 4. SR 3.4.9.7 is 
modified by a Note that requires the Surveillance to be 
initiated after RCS temperatures l00°F in MODE 4. The Notes 
contained in these SRs are necessary to specify when the 
reactor vessel flange and head flange temperatures are 
required to be verified to be within the limits specified. 

1. 10 CFR 50, Appendix G. 

2. ASME, Boiler and Pressure Vessel Code, Section III, 
Appendix G. 

3. UFSAR, Section 4.2.6 and Appendix K. 

4. 10 CFR 50, Appendix H. 

5. Regulatory Guide 1.99, Revision 2, May 1988. 
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6. ASME, Boiler and Pressure Vessel Code, Section XI. 
Appendix E. 

7. DELETED 

8. UFSAR, Section 14.5.6.2. 

9. PRESSURE AND TEMPERATURE LIMITS REPORT. 
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The reactor steam dome pressure is an assumed value in the 
determination of compliance with reactor pressure vessel 
overpressure protection criteria and is also an assumed 
initial condition of design basis accidents and transients. 

The reactor steam dome pressure of~ 1053 psig is an 
initial condition of the vessel overpressure protection 
analysis of Reference 1. This analysis assumes an initial 
maximum reactor steam dome pressure and evaluates the 
response of the pressure relief system, primar,ly the 
safety/relief valves, during the limiting pressurization 
transient. The determination of compliance with the 
overpr~ssure criteria is dependent on the initial reactor 
steam dome pressure; therefore, the limit on this pressure 
ensures that the assumptions of the overpressure protection 
analysis are conserved. Reference 2 along wi~b Reference l 
assumes an initial reactor steam dome pressure for the 
analysis of design basis accidents and transients used tc 
determine the limits for fuel cladding integrity (see BJse~ 
for LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO CMCPR)") and 1% 
cladding plastic strain (see Bases for LCD 3.2.3, "LINEAR 
HEAT GENERATION RATE CLHGR)"). 

Reactor steam dome pressure satisfies the requirements of 
Criterion 2 of the NRC Policy Statement. 

The specified reactor steam dome pressure limit of 
~ 1053 psig ensures the plant is operated within the 
assumptions of the reactor overpressure protection analysis. 
Operation above the limit may result in a transient response 
more severe than analyzed. 

In MODES land 2, the reactor steam dome pressure is 
required to be less than or equal to the limit. In these 
MODES, the reactor may be generating significant steam and 
the events which may challenge the overpressure limits are 
possible. 

C d 
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In MODES 3, 4, and 5, the limit is not applicable b~cause 
the reactor is shut down. In these MODES, the reactor 
pressure is well b>elow the required limit, and no 
anticipated events will ~hallenge the overpressure limits. 

Ll 

With the reactor steam dome pressure greater than the limit, 
prompt action should be taken to reduce pressure to below 
the limit and return the reactor to operation within the 
bounds of the analyses. The 15 minute Completicn Time is 
reasonable considering the importance of maintaining the 
pressure within limits. This Completion Time also ensures 
that the probability of an accident occurring while pressure 
is greater than the limit is minimized. 

Ll 

If the reactor steam dome pressure cannot be restored to 
within the limit within the associated Compl~tion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3.4.10.l 

Verification that reactor steam dome pressure is s 1053 ps1g 
ensures that the initial conditions of the reactor 
overpressure protectiom analysis and design basis accidents 
are met. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

l. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Pow~r Station Units 2 and 3, Constant 
Pressure Power Uprate," Revis; ion O. 

2. UFSAR, Chapter 14. 
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The ECCS a re des i gne.d, in conjunction with the primary and secondary containment, to limit the release of radioactive materials to the environment following a loss of coolant accident (LOCA). The ECCS uses two independent methods (flooding and spraying) to cool the core during a LOCA. The ECCS network consists of the High Pressure Coolant Injection (HPCI) System, the Core Spray (CS) System, the low pressure coolant injection (LPCI) mode of the Residual Heat Removal (RHR) System, and the Automatic Depressurization System (ADS). The suppression pool provides the required source of water for the ECCS. Although no credit is taken in the safety analyses for the condensate storage tank (CST), it is capable of providing a source of water for the HPCI and CS systems. 

On receipt of an initiation signal, ECCS pumps automatically start; simultaneously, the system aligns and the pumps inject water, taken either from the CST or suppression pool, into the Reactor Coolant System (RCS) as RCS pressure is overcome by the discharge pressure of the ECCS pumps. Although the system is initiated, ADS action is delayed, allowing the operator to interrupt the timed sequence if the system is not needed. The HPCI pump discharge pressure almost immed"iately exceeds that of the RCS, and the pump injects cool~nt into the vessel to cool the core. If the break is small, the HPCI System will maintain coolant inventory as well as vessel 1evel while the RCS is still pressurized. If HPCI fails, it is backed up by ADS in combination with LPCI and CS. In this event, the ADS timed sequence would be allowed to time out and open the selected safety/relief valves CS/RVs) ctep~essurizing the RCS, thus allowing the LPCI and CS to overcome RCS pressure and inject coolant into the vesse1. If the break 1s large, RCS pressure initially drops rapidly ana the LPCI and CS cool the core. 

Water from the breck returns to the suppression pool where it is used aga1h and again. Wat~r 1n the suppression pool is circulated through an RHR System heat exchanger cooled by the High Pressure Service Water System. Depending on the location and size cf the break, portions of the ECCS may be 
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ineffective; however,the- overall design is effective in 
cooling the core regardless of the size or location of the 
piping break. 

All ECCS subsystems are d~signed to ensure that no single 
active component failure will prevent automatic initiation 
and successful operation of the minimum required ECCS 
equipment. 

The CS System (Ref. 1) is composed of two independent 
subsystems. Each subsystem, consists of two 50% capacity 
motor driven pumps, a spray sparger above the core, and 
piping ane valves to transfer water from the suppression 
pool to the sparger. The CS System is designed to prmvide 
cooling to the reactor cor~ when reactor pressure is low. 
Upon receipt of an initiation signal, the CS pumps in both 
subsystems are automatically started (if offsite power is 
available, A and C pumps in approximately 13 seconds, and B 
and D pumps in approximately 23 s,econds, and if offsite 
power is not available, all pumps 6 seconds after AC power 
is available). When the RPV pressure drops sufficiently, CS 
System flow to the RPV begins. A full flow test line is 
provided to route water from and to the suppression pool to 
allow testing of the CS -Sys.tern without spraying water in the 
RPV. 

LPCI is an independent operating mode of the RHR System. 
There are two LPCI subsystems (Ref. 2·):, each consisting .of 
two motor driven pumps and piping and valves to transfer 
water from the suppression poel to the RPV via the 
corresponding recircul at i"on' 1 aop.. The two LPCI pumps and 
associated motor operated ~alves in each LPCI subsystem are 
pbwered from separate 4 KV emergency buses. Both ~umps in a 
LPCI subsystem inject water into the reactor vessel through 
a c-0mmon inboard injectian valve and depend on the closure 
of the recirculation pump discharge va1ve foll~wing a LPCI 
injection signal. Therefore, each LPCI subsystems' common 
~nboard injection valv~ and recirculation pump discharge 
valve is powered ftom one of the two 4 kV emergency buses 
associated with that subsystem (normal source) and has the 
capability for autematic transfer to the second 4 kV 
emergency bus associated w~th that LPCI subsystem. The 
ability to provide power to the inboard injection valve and 
the recirculation pomp discharge valve from either 4 kV 
emergency bus associated trii'th the LPCI subsystem ensures 
that the single failure of a di'esel generator (DG} wHl .not 
result in the failure of both LPCl pumps in one subsystem. 

{continued) 
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The two LPCI subsystems can be interconnected via the LPCI 
eross tie valve; however, the cross tie valve is maintained 
closed with it~ ~ower removed to prevent loss of both LPCI 
subsystems during a LOCA. The LPCI subsystems are designed 
to provide cQre cooling at low RPV pressure. Upon receipt 
of an initiation signal, all four LPCI pumps are 
automatically started (if offsite power is available, A and 
B pumps in appro~imately 2 seconds and C and D pumps in 
approximately 8 seconds, and, if offsite power is not 
available, all pumps immediately after AC power is 
available). Since one DG supplies power to an RHR pump in 
both units, the RHR pump breakers are interlocked between 
units to prevent operation of an RHR pump from both units on 
one DG and potentially overloading the affected DG. RHR 
System valves in the LPCI flow path are automatically 
positioned to ensure the proper flow path for water from the 
suppression pool to inject into the recirculation loops. 
When the RPV pressure d~ops sufficiently, the LPCI flow to 
the RPV, via the corresponding recirculation loop, begins. 
The water then enters the reactor through the jet pumps. 
Full flow test lines are provided for the four LPCI pumps to 
route water to the suppression pool, to allow testing of the 
LPCI pumps without injecting water into the RPV. The~e test 
lines also provide suppression pool cooling capability, as 
described in LCO 3.6.2.3, "RHR Suppression Pool Cooling." 

The HPCI System (Ref. 3) consists of a steam driven turbine 
pump unit, piping, and valves to provide steam to the 
turbine; as well as piping and valves to transfer water from 
the suction source to the core via the feedwater system 
line, where the coolant is distribyted within the R~V 
through the feeQwater sparger. Suction piping for the 
system is provided from the CST and the suppression pool. 
Pump suction for HPCI is normally aligned to the CST source 
ta minimize injection of suppression pool water into the 
RPV. However, if the CST water supply is low, or if the 
suppression pool level is high, an aut"Omatic trarrsfer to th·e 
suppression pool water source ensures~ water supply for 
continuous operation of the HPCI Syst~m. The steam supply 
tcr the HPCI turbine is piped from a main st~am line upstre~m 
of the associated inboard main steam isolation valve. 

The HPCI System is designed to provide core cooling for a 
wide range of reactor pressures {150 psig to 1170 psig). 
Upon receipt of an initiation signai, the HPCI turbine stop 
valve anQ turbine control valve open and the turbine 
accelerates to a specified speed. As the HPCI flow 

d 
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increases,. the turbins g~>viet:"nor valve is automatically 
adjusted to maintain de-~i'gn flow. Ex.haust 3team fr.cm the 
HPCI turbine is dis.charg,e{i1 to the suppression pool. A full 
flow test line is proviia,ed:. to rou.te water back to the CST to 
allow testing of the HP'CI System during normal operation 
without injecting water !~ta the R~V. 

J{ie ECCS pumps are provi.de.d with minimum flew bypas.s lines, 
wtdch discharge to the Sl:.IJ!rpression pool. The valves in 
ttiesie , ines automati cany. O!i)en to prevent PlfillP damage due to 
overheating when other dfscharge ljne v~lvss are closed. To 
~~sure rapid delivery of water to the RPV and to mifiimize 
water hammer effects, all ECCS pump disch~rge lines are 
filled with water. The LPCI and CS System discharge lines 
are kept full of water using a "keep fill" system. The ttPCI 
System is normally aligned to the CST. The height of water 
1~ the CST is sufficie~t to maintain the piping full of 
water up to the first isolation valve. The relative height 
of the feedwater line connection for HPCI is such that the 
water in the feedwater liAe~ keeps the remaining portion of 
t·he HP.'CI discharge line full of water. ThereJore, HPCI do.es 
not require a "keep fill" system when aligned to the-CST. A 
~onnection to the CST maintains HPCI full when HPCI is 
aligned to the torus, and th€ CST level is at or above 
elevation 149'-6" (14.5' above tank bottom). 

The Nuclear System Press~re Relief System consists of 3 
safety valves fSVi) and tl safety/relief valves tS/RVs}. 
The ADS (Ref. 4) consists of 5 of the 11 S/RVs. It is 
diesigned to provide depr~ss~rizat1on of the RCS during a 
small brea'k 0 LOCA if ftPCI fails ·or is unable to mafntain 
required water level i~ the RPV. ADS operation redYces the 
RPV pressure to within t~e operating pressure range of the 
lDW r,ressure ECCS subsystems (CS and LPCI), so tf-lat these 
subsystems can provide co:.ol ant inventory makeup. E.ach of 
t,h,e S/RVs used fo,r autome:tie depressurizattcrn is equipped 
with one nftrogen accumu1~tor and associated i~let check 
valves. Th€ accumulator ~rovides the pneumatit power t~ 
att~ate the valv~s. 

T~e ECCS performance is ~~aluated for the entire spectrum of 
bteGk s1zes for a postulated LOCA. The acc1ctents fDr which 
ECCS Gperation is required are presented in ReferE:n.ce 5. 
Th~ require'd analyses and assumptions are oefioed in 
R-ef€rence 6. The results, of these ana1yses ar€ describ-ed in 
References 7, 14 and 1~. 
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tC(S-Gperating 
8 3.5.1 

This lCO hertps to ensure that the fol1owing acce~ta~ce 
criteria for the ECCS, established by 10 CfR 50.46 (Ref. &), 
will be met following a LOCA, assuming the worst case single 
active compon@nt failure in the ECCS: 

a. Maximum fuel element claddtng temperature is s 2200°F; 

b. M~ximum cladding oxidation is~ 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hy.drogen generation from a zirconium water 
reaction is~ 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. The core is maintained in a coolable geometry; and 

e. Adequate long term cooling capability is maintained. 

The limiting single failures are discussed in References 7, 
14, and 15. The remaining OPERABLE ECCS subsystems provide 
the capability to adequately cool the core and prevent 
excessive fuel damage. 

The ECCS satisfy Criterion 3 of the NRC Policy Statement. 

Each ECCS injection/spray subsystem and five ADS valves are 
required to be OPERABLE. The ECCS injection/spray 
subsystems are defined as the two CS subsystems, the two 
LPCI subsystems, and one HPCI System. The low pressure ECCS 
inje~tion/spray subsystems are defined as the two CS 
subsystems and the two LPCI subsystems. Management of gas 
voids is important to ECCS injection/spray subsyst~m 
OPERABILITY. 

With 1ess than the re,q,uired num~er of ECCS subsystems 
OPERABLE. the potential exists that during a limiting design 
basis LOCA concurrent with the worst case single failure, 
the limits specified in Reference 8 could be exceeded. All 
ECCS subsystems must therefore b-e OPERABLE to satisfy the 
single failure cnterion required by Reference 8. 

A LPCI subsystem is considered inoperable during alignment 
and operation for decay heat removal when below the ictual 
RHR sh~tdown cooling 1solat1on pressure in MODE 3, s~nce 
transferrjng from the shutdown cooling mode to the l?CI mode 
could result in pump cavitation and voiding in the suction 
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ECCS-Gp-.erating 
B 3.5.1 

piping, resulting in the ~otential to damage the RHR System, including water hammer. This is necessary since the RHR System is required to operate in the shutdown cooling mode to remove decay heat and sensible heat from the reactor. At these 1ow pressures and 0e~ay heat levels, a reduce<! complement of ECCS subsystems should provide the required core cooling, thereby allo.wing o.perati0n of RHR shutdown cooling when necessary. One LPCI subsystem shall be declared inoperable when M0-34A(B) and M0-39A(B) are simultaneously open in the same subsystem (one or both subsystems) with no Emergency Diesel Generators (£DGs) declared inoperable to ensure compliance to References 7, 14, and 15 single failure analyses (Ref. 11). 

If the M0-34A and M0-39A are simultaneously open, the 'A' subsystem of LPCI shall be declared inoperable unless the E-1, E-2. or E-4 EOG is declared inoperable. If the M0-348 and M0-398 are simultaneously open, the 'B' subsystem of LPCI shall be declared inoperable unless the E-1, t-2, or E-3 EOG is declared inoperable. 

All ECCS subsystems are required to be OPERABLE during MODES 1, 2, and 3, when there is constderable energy in the reactor core and core cooling would be required to prev€nt fuel damage in the event of a break in the primary system piping. In MODES 2 and 3, when reactor steam dome pressure is$ 150 psig, HPCI is not required to be OPERABlE because the low pressure ECCS subsystems can provide sufficient flow below this pressure. In MODES 2 and 3, when reactor steam d~me pressure is~ 100 psig, ADS is not required to be OPERABLE because the low pressure ECCS subsystems can provide sufficient flow be1ow this pressure. ECCS Requirements for MODES 4 and 5 are sp,ecified in LCO 3.5.4, ~RPV WATER INVENTORY CONTROL." 

A Nate prohibits the appltcation of LCO 3.0.4.b to an inoperabli HPCI subsystem. There is an increased risk associated with €ntering a MOOE or other specified condition in the Applicability with an inoperable HPCI subsyste~ and the provisions of LCO 3.0.4.b, which allow entry into a MOO£ or other specified condition in the Applicability w1th the LCD not met after performance of a risk assessm.eMt addressing inoperable systems and components, shou1(l not be applied in tn1s circumstance, 
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ECCS- Oper,a t 1 ng 
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If any one low pressure ECCS injection/spray subsystem is 
inoperable, or if one LPCI pump in each subsystem is 
inoperable, all inoperable subsystems must be restored to 
OPERABLE status within 7 day•s (e.g., if one LPCI pump in 
each subsystem is inoperable, bQth must be restored wtthio 
7 days) or 1n accordance with the Risk Informed Completion 
Time Program. In this Condition, the remaining OPERABLE 
subsystems provide adequate core cooling during a LOCA. 
However, overall ECCS reliability ts reduced, beca~se a 
single failure in one of the remaining OPERABLE subsystems, 
concurrent with a LOCA, may result in the ECCS nQt being 
able to perform its intended safety function. The 7 day 
Completion Ti~e is based on a reliability study (Ref. 9) 
that evaluated the impact on ECCS availability, assuming 
various components and subsystems were taken out of service. 
The results were used to calculate the average avai1ability 
of ECCS equipment needed to mitigate the consequences of a 
LOCA as a function of allowed-outage times (1.e., Completion 
Times). Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time 
Program. 

{continued) 
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If the inoperable 1 ow p,ressure ECCS subsystem ca"nnot be 
restored to OPERABLE status within the associate~ Complet1on 
Time, the plant must be brought to a MOOE in wMch o-verall 
plant r1sk is min1m1zed. To ach1eve this statu~~ the plant 
must be brought to at least MODE 3 within 12 hours. 
Remaining in the Appltcability of the LCO is acc~ptable 
because the plant risk in MODE 3 is similar to or lower than 
the ti sk in MODE 4 (Ref. 12) and beca.use the ti me spent 1 n 
MODE 3 to perform the necessary repairs to restore the 
systeffl to OPERABLE status will be short. However, v-0luntary 
entry into MODE 4 may he made as it is also an a~ceptable 
low-r1sk state. The allowed Complet1on Time is reasonable, 
based on operating expertence, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

C,1 and C.2 

If the HPCI System 1s inoperable and the RCIC Systeffl is 
immediately verified to be OPERABLE, the HPCI System must be 
restored to OPERABLE status within 14 days or in accordance 
with the R1sk Informed Completion Time Program. In this 
Condition, adequate core cooling is ensured by the 
OPERABILITY of the redundant and diverse low pressure ECCS 
inject1on/spray subsystems in conjunctio~ with ADS. Also, 
the RCIC System will automat1cally provide makeup water at 
most reactor operating pressures. Immed1,ate verifi catfon of 
RCIC OPERABILITY is therefore required when HPCI"is 
1noperable. This may be performed as an administrative 
check by examining logs or other information to determine 1f 
RCIC is out of service for maintenance or other reasons. It 
does not mean to perform the Surveillances needed to 
demonstrate the OPERABILITY Of the RCIC System. lf the 
OPERABILITY of the RCIC System cannot be verified 
immediately, however, Condition G must be 1mmedietely 
entered. If a single active component fails concurrent w1th 
a design basis LOCA, there is a p0tential, depen~ing on the 
specific failure, that the minimum required ECCS equipment 
will riot be avatlabTe. A 14 day Completion T1me 1s based on 
a re11ab1lity study c,ited in Reference 9 and has been found 
to be acceptable through operating experience. 
Alternatively, a Completien Time can be determined in 
accordance with the Risk Informed Completion T1me Program. 

D.1 and D,2 

If any one low pressure ECCS injection/spray subsystem is 
inoperable in addition to an inoperable HPCI System. the 
inoperable low pressure ECCS injection/spray subsystem or 
the HPCI System must be restored to OPERABLE status within 
72 hours or 1n accordance with the Risk Informed Completion 
Time Program, In this Condition, adequate co~e ~ooling is 

< ccmt i n:Ue:d) 
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D.1 gnd D-2 (continued) 

ECCS-Operati ng 
B 3.5.1 

ensured by the OPERABILITY of the ADS and the remaining low 
pressure ECCS subsystems. However, the overall ECCS 
reliability 1s significantly reduced because a single 
failure 1n one of the remaining OPERABLE subsystems 
concurrent with a design basis LOCA may result in the ECCS 
not being able to perform its intended safety function. 
Since both a high pressure system (HPCI) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours 1s required to restore either the HPCI System or 
the low pressure ECCS injection/spray subsystem to OPERABLE 
status. This Completion Time is based on a reliability 
study cited in Reference 9 and has been found to be 
acceptable through operating experience. Alternatively, a 
Completion Time can be determined 1n accordance with the 
Risk Informed Completion Time Program. 

Ll 

The LCD requires five ADS valves to be OPERABLE in order 
provide the ADS function (Refs. 7, 14, and 15). A single 
failure in the OPERABLE ADS valves results in a reduction 1n 
depressurization capability. The 14 day Completion Time is 
based on a reliability study cited in Reference 9 and has 
been found to be acceptable through operating experience. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

f. 1 and F. 2 

If any one low pressure ECCS injection/spray subsystem is 
inoperable in addition to one inoperable ADS valve, a.dequate 
core cooling is ensured by the OPERABILITY of HPCI and the 
remaining low pressure ECCS injection/spray subsystem. 
However, overall ECCS reliability is redijced because a 
single active component failure concurrent with a design 
basis LOCA could result in the minimum required ECCS 
equipment not being available. Since both a high pressure 
system CADS) and a low pressure subsystem are inoperable, a 
more restrictive Completion Time of 72 hours is required to 
restore either the low pressure ECCS subsystem or the ADS 
valve to OPERABLE status. This Completion Time is based on 
a reliability study cited in Reference~ and has been found 
to be acceptable through operating exp,erience. 
Alternatively, a Completion T1me can be determined in 
accordance with the Risk Informed Completion Time Program. 

(continued) 
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If any Required Action and ass~ciated Completion Time of 
Condit i on C , D,, E , or ~ 1 s n o,t met , the p liil n t mu st be 
brougnt to a MODE in which the overall plant risk is 
mi n i m i z e,d . · To a c h i e v e t h i s st a t u s , t he pl a nt mus t be 
brought to at least MODE 3 within 12 hours. Remaining in 
the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 
4 (Ref. 12) and because the time spent in MODE 3 to perform 
the necessary rRpairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from ·full 
power conditions in an orderly manner and without 
challenging plant systems. 

H.l and H.2 

If two or more ADS valves are inoperable, there is a reduction 
in the depressurization capability. The plant must be brought 
to a condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 12 
hours and reactor steam dome pressure reduced to= 100 psig 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required pla~t 
conditions from full power conditions in an orderly manner and 
without challenging plant systems. 

Ll 

When multiple ECCS subsystems ffre inoperable {for reasons 
other than the second Condition of Condition A), as stated 
in Condition I, the plant is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must te entered 
immediately. 

SR 3.5.1.1 

The EtCS injection/spray subsystem flow path piping and 
C{¾J)ponents have the potentia·l to develGp voids and pockets 
of entrained gases. Preventing and managing gas intrusion 
an<l accumulation is necessary for proper op,eratirm of the 
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SR 3.5.1.1 (tontin~ed) 

ECCS-Operating 
B 3.5.1 

ECCS injection/spray, subsystems and may also preve-nt a water 
hammer, pump cavitatiein, and pumprng of rwncondens1ble gas 
into the rea.ctor vessel. 

Selection of ECCS injection/spray subsystem locations 
susceptible to gas accumulation is based on a review of 
system design i nfo.rrnat ion, including p1 p~ 119 and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
suppl€mented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or 
could otherwise cause gas to be trapped or difficult to 
remove during system maintenance or restoration. 
Susceptible locations depend on plant and system 
configuration, such as stand-by versus operating 
conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for 
gas volume at the suction or discharge of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determi~ed by subsequent 
evaluation that the ECCS injection/spray subsystems are not 
rendered' inoperable !)y the accumulated g.as Ci .e., the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. 

ECCS injection/spray subsystem Jocations susceptible to gas 
accumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the 
location. SusceptiDle locations in the same system flow 
path which are subject ta the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptib1e location.s. Mooitor111g may rwt be practkal for 
locations that are inacc~ssible due to radiological or 
environmental conditions, the p1a~t configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be us~d 
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SB 3.5.I.1 (c0ntinued) 

to monitor the susc.eptible lDcation. Monitorifig is not 
required for suscep,t i b1 e l ocati-ons where the maxi mum 
potentia1 accumulate.d gaiS, void volume has bee-n ·evaluated and 
determined to not c~allenge system OPERABILITY. The 
accuracy of the method used for monitoring t~e susceptible 
locations and trending 0f the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The Surveillance Frequency is controlle,d under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible t0 gas 
accumulation. 

SR 3.5.1.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths wi11 exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
were verified to be in the correct position prior ·to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve mantpulation; rather, it irrvo1ves _verification that 
those valves capable of potentially being mispositioned are 
in the correct position. Thi~ SR does not apply to va,ves 
that cannot be inadvertently misaligned, s~ch ~s check 
valves. For the HPCI System, this SR also includes the 
steam fl ow path for the turbine and the fl ow contrnl l er 
positiGn. For the R+1R System, ve-rify each RHR heat 
exchanger inlet flow control valve is positioned to achieve 
at least the minimum f1ow rate required by SR 3.5.1.7. 

The Surveillance Frequency is controlled wnder the 
Surve1llance Frequency Control Program. 

The Survei1lance is modified by a Note which exempts system 
vent flow paths opened under administrative control. The 
administrative contrul should be proced~ralized and include 
stationing an individual who can rapidly close the sy$tem 
vent flow path if directed. 
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ECCS- Operating 
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Verification that ADS nitrogen supply header pressure is 
~ 85 ps1g ensures adequate air pressure for reliable ADS 
operation. The accumulator on each ADS valve provides 
pneumatic pressure for valve actuation. The design 
pneumatic supply pressure requirements for the accumulator 
are such that, following a failure of the pneumatic supply 
to the accumulator, at least two valve actuations can occur 
with the drywell at 70% of design pressure (Ref. 10). The 
ECCS safety analysis assumes only one actuation to achieve 
the depressurization required for operation of the low 
pressure ECCS. This minimum required pressure of~ 85 psig 
is provided by the ADS instrument air supply. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5.1.4 

Verification that the LPCI cross tie valve is closed and 
power to its operator is disconnected ensures that each LPCI 
subsystem remains independent and a failure of the flow path 
in one subsystem will not affect the flow path of the other 
LPCI subsystem. Acceptable methods of removing power to the 
operator include de-energizing breaker control power or 
racking out or removing the breaker. If the LPCI cross tie 
valve is open or power has not been removed from the valve 
operator, both LPCI subsystems must be considered 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 
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Cycling the recirculation PllillP discharge valves through one 
complete oycle of full travel demonstrates that the valves 
are mechanically OPERABLE and will close when required. 
Gpon initiation of an automatic LPCI sunsystem injeccion 
signal, these valves ~re requ~red to be closed co ensure 
full LPCI subsystem flow injection in the reactor via the 
recirculacion jet pumps, De-energizing the valve in the 
closed p8sicion will also ensure the proper flow path for 
the LPCI subsys~em. Acceptable methods of de-ene~gizing the 
valve include de-energizing breaker control power, racking 
out the breaker or removing the breaker. 

If the valve is inoperable and in the open position, che 
associated LPCI subsystem must be declared inoperable. The 
Frequency of this SR is in accordance with the INSERVICE 
TESTING PROGRAM. 

SR 3 .5 .1. 6 

Verification of che automatic transfer between the normal 
and the alternate power source (4 kV emergency bus) for each 
LPCI subsystem inboard ir.jection valve and each 
recirculation pump discharge valve demonstrates chat AC 
electrical power will be available to operate these valves 
following loss of power to one of the 4 kV emergency buses. 
The ability to provide power to the inboard injection valve 
and the recirculation pump discharge valve from either 4 kV 
emergency bus associated with the LPCI subsystem ensures 
~hat che single failure of an DG will not result in the 

(continued) 
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SR 3.5,1.6 (continued) 

ECCS-Operating 
B 3.5.1 

failure of both LrCI pumps in one subsystem. Therefore, 
failure of the automatic transfer capability will result in 
the inoperability of the affected LPCI subsystem. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5.1.7. SR 3.5.1,8. and SR 3.5.1.9 

The performance requirements of the low pressure ECCS pumps 
are determined through application of the 10 CFR 50, 
Appendix K criteria (Ref. 6). This periodic Surveillance is 
performed to verify that the ECCS pumps will develop the 
flow rates required by the respective analyses. The low 
pressure ECCS pump flow rates ensure that adequate core 
cooling is provided to satisfy the acceptance criteria of 
Reference 8. The pump flow rates are verified against a 
system head equivalent to the RPV pressure expected during a 
LOCA. The total system pump outlet pressure is adequate to 
overcome the elevation head pressure between the pump 
suction and the vessel discharge, the piping friction 
losses, and RPV pressure present during a LOCA. These 
values may be established by testing or analysis or during 
preoperational testing. Core spray pump flow surveillance 
requirements ensure that the flow rates of Reference 7 are 
met. Long term core spray flow requirements (Ref. 13) are 
assured by the existence of high pump run out flow 
capability. SR 3.5.1.7 also accounts for any piping leakage 
in the system. 

To avoid damaging CS System valves during testing, 
throttling is not normally perfo~med to obtain a system head 
corresponding to a reactor pressure of~ 105 psig. As such, 
SR 3.5.1.7 is modified by a Note to allow use of pump curves 
to determine equivalent values for flow rate and test 
pressure for the CS pumps in order to meet the Surveillance 
Requirement. The Note allows baseline testing at a system 
head corresponding to a reactor pressure of~ 105 psig to be 
used to determine an equivalent flow value at the normal 
test pressure. This baseline testing is performed after any 
modification or repair that cou,d affect system f1ow 
characteristics. 

The flow tests for the HPCI System are performed at two 
different pressure ranges such that system capability to 
provide rated flow is tested at both the higher and lower 
operating ranges af the system. Additionally, adequate 
steam flow must be passing through the main turbine or 
turbine bypass valves to continue to control reactor 
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SR 3.5.1.7. SR 3.5.1.8. and SR 3.5.1.9 (continued) 
pressure when the HPCI System diverts steam flow. Reactor steam pressure must be~ 1053 and~ 910 psig to perform SR 3.5.1.8 and greater than or equal to the Electro-_ Hydraulic Control (EHC) System minimwm pressure set w1tn the EHC System controlling pressure (EHC System begins controlling pressure at a nominal 150 psig) ands 175 psig to perform SR 3.5.1.9. Adequate steam flow is represented by at least 2 turbine bypass valves open. Therefore, sufficient time is allowed after adequate pressure and flow are achieved to perform these tests. Reactor startup is allowed prior to performing the low press~re Surveillance test becaus-e the reactor pressure is low and the time allowed to Satisfactorily perform the Surveillance test is short. The reactor pressure is allowed to be increased to normal operating pressure since it is assumed that the low pressure test has been satisfactorily completed and there is no indication or reason to believe that HPCI is inoperable. Therefore, SR 3.5.1.8 and SR 3.5.1.9 are modified by Notes that state the Surveillances are not required to be performed until 12 hours after the reactor steam pressure and flow are adequate to perform the test. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.5.1.10 

The ECCS subsystems are required to actuate automatically to perform their design functions. This Surveillance verifies that, with a required system initiation signal (actual or simulated), the automatic initiation logic of HPCI, CS, an_d LPCI will cause the systems or subsystems to operate as designed, inGluding actuation of th€ system throughout its emergency opetatin.g sequence, automatic pump startup and actuation of all automatic va1ves to their required positioAs. This SR also ensures that either the HPCI System 
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SR 3.5.1.10 (continued} 
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will automatically restart on an RPV low water level (Level 
2) signal received subsequent to an RPV high water level 
(Level 8) trip or, if the initial RPV low water level (Level 
2) signal was not manually reset, then the HPCI System will 
restart when the RPV high water level (Level 8) trip 
automatically clears, and that the suction is automatically 
transferred from the CST to the suppression pool. The LOGIC 
SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 overlaps 
this Surveillance to provide complete testing of the assumed 
safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that excludes vessel 
injection/spray during the Surveillance. Since all active 
compo.nents a re testable and full fl ow can be demonstrated by 
recirculation through the test line, coolant injection into 
the RPV is not required during the Surveillance. 

SR 3.5.1.11 

The ADS designated S/RVs are required to actuate 
automatically upon receipt of specific initiation signals. 
A system functional test is performed to demonstrate that 
the mechanical portions of the ADS function Ci .e., 
solenoids) operate as designed when initiated either by an 
actual or simulated initiation signal, causing proper 
actuation of all the required components. SR 3.5.1.12 and 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1 
overlap this Surveillance to provide complete testing of the -
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

B 3.5-15 Revision No. 87 



( 

(_ 

BASES 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 3 

SR 3.5.1.11 (continued) 

ECCS-Operating 
B 3.5.1 

This SR is modified by a Note that excludes valve actuation. 
This prevents an RPV pressure blowdown. 

SR 3.5,i.12 

The pneumatic actuator of each ADS valve is stroked to 
verify that the second stage pilot disc rod is mechanically 
displaced when the actuator strokes. Second stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The tota·1 amount of movement of the second stage 
pilot rod from the valve closed position to the open 
position shall meet criteria established by the S/RV 
supplier. SRs 3.3.5.1.5 and 3.5.1.11 overlap this 
Surveillance to provide testing of the SRV depressurization 
mode function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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8 3. 5 EMERGEliCY CORE COGUNG SYSTEMS ( ECCS), RPV: WATER INVENTORY CONTROL 
(WlC), AND REACTOR CORE I'SQLATION COOLING (RCIC) SYSTEM 

B' 3.5.2 Deleted 
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TECHNICAL SPECIFICATIONS BASES SECTION B 3.5.2 HAS BEEN DELETED 
AND PAGES B 3.5-19a THR00GH B 3.5-23 INTENTIONALLY OMITTED. 
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8 3.5 EMERGENCY CORE COOlING SYSTEMS (ECCS), RPV WATER INVENTORY CONTROL (WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 
B 3.5,3 RCIC System 

BASES 

BACKGROUND 

PBAPS UN IT 3 

The R{IC System is not part of the ECCS; however, the RCIC System is included with the ECCS section because of their similar funct1ons. 

The RCIC System is designed to operate either automatically or manually following reactor pressure vessel (RPV) isolation accompanied by a loss of c0olant flow from the feedwater system to provide adequate core cooling and control of the RPV water level. Under these conditions, the High Pressure Coolant Injection (HPCI) and RCIC systems perform similar functions. The RCIC System design requirements ensure that the criteria of Reference 1 are satisfied. 

The RCIC System (Ref. 2) consists of a steam driven turbine pump unit, piping, and valves to provide steam to the turbine, as well as piping and valves to transfer water from the suction source to the core via the feedwater system line, where the coolant is distributed within the RPV through the feedwater sparger. Suction piping is provided from the condensate storage tank (CST) and the suppression pool. Pump suction is normally aligned to the CST to m1n1m1ze injection of suppression pool water into the RPV. However, if the CST water supply is low, an automatic transfer to the suppression pool water source ensures a water supp~y for continuous 0peration of the RCIC System. The steam supply to the turbine is piped from a main steam line upstream of the assocjated inboard main steam line isolation valve. 

The RCIC System is designed to provide core cooling for a wide range of reactor pressures (150 psig to 1170 psig). Upon receipt of an initiation signal, the RCIC turbine accelerates to a specified speed. As the RCIC flow increases, the turbine governor valve is automatically adjusted to maintain design flow. Exhaust steam from the RCIC turbine is discharged to the suppression pbol. A full flow test line is provided to route water back to the CST to allow testing of the RCIC System during normal op€ration wtthout injecting water into the RPV. 
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The RCIC pu:rnp is provided with a minimum flow bypas·s line., which discharges to the sunpression puol. The valve i~ this .1ine autornatit;i!llY .ope.ns when the discharge line vaJves are closed. TQ ensure rap·id del'ivery of wat.er to the· RPV and to minimize water hammer effects, the RCIC System di scha·rg,e · piping is kept full of water. The RCIC System 1s normally aligned to the CST. The height of water fn the CST is sufficient tD maintain the piping full of water up.to the first isolation valve. The relative hei4ht of the feedwater line connection for RCIC is such that the water in the feedwater lines keeps the remaining portion of the RCIC discharge hne ful 1 of Welter. Therefor-e, RCI C does not require a "keep filltt system. 

APPLICABLE The function of the RCIC System is to respond to transient SAFETY ANALYSES events by providing makeup coolant to the reactor. The RCIC System is not an Engineered Safeguard System ·and no credit is taken in the safety analyses for RCIC System ~peration. Based on its contribution to the reduction of overall plant risk, however, the system satisfies Criterion 4 of the NRC Policy Statement. 

LCO The OPERABILITY of the RCIC System pro.vides adequate core cooling such that actuation of any of the low pressure ECCS subsystems is not required in the event of RPV .isolation accQmpanied by a loss of feedwater flow. The RCIC System has sufficient capacity for maintaining RPV ~nventory during an isolation event. Management of gas vo1tj~ is important to RGIC System OPERABILITY. 

APPLICABILITY 

PBAPS UN IT 3 

0 

The RCIC System 1 s reqm· red to ·be OPERABLE -du,i ng MODE 1, and MODES 2 and 3 with reactor steam dome pressu•re ► 15G psig, since RCIC is the primary non-ECCS water s~~~te for core cooling when the reactor is isol~ted and pressurized. In MODES 2 and 3 with reactor stfam dome pressures 150 psig. In MODES 4 ands. RCJC is not required to be OPERABLE since RPV inventory control is re~uired by LCO 3.5.4, "RPV Water Leve1 Inventory Coritrvl ." 

(continued} 
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A Note proh1bits the appl1cation of LCO 3.0.4.b to an 
inoperable RCIC system. There is a11 increased risk 
associated with entering a MODE or other specified condition 
in the Ap~licability with an inoperable RCIC system and the 
provisions of LC~ 3.0.4.b, which allow entry into a MODE or 
other specified condition in the Applicability with the LCO 
not met after performance of a risk assessment addressing 
inoperable systems and components~ should not be applied in 
this c1rcumstance. 

A.1 and A.2 

If the RCIC System is inoperable during MODE 1, or MODE 2 
or 3 with reactor steam dome pressure> 150 psig, and the 
HPCI System is immediately verified to be OPERABLE, the RCIC 
System must be restored to OPERABLE status within 14 days or 
in accordance with the R1sk Informed Completion Time 
Program. In this Condition, loss of the RCIC System will 
not aff·ect the overa 11 pl ant capabi 1 i ty to provide makeup 
inventory at high reactor pressure since the HPCI System is 
the only high pressure system assumed to function during a 
loss of coolant accident (LOCA). OPERABILITY of HPCI is 
therefore immediately verified when the RCIC System is 
inoperable. This may be performed as an administrative 
check, by examining logs or other information, to determine 
if HPCI is out of service for maintenance or other reasons. 
It does not mean it is necessary to perform the 
Surveillances needed to demonstrate the OPERABILITY of the 
HPCI System. If the OPERABILITY of the HPCI System cannot 
be verified immediately, however, Condition B must be 
immediately entered. For certain transients and abnormal 
events with no LOCA, RCIC (as opposed to HPCI) is the 
preferred source of makeup coolant because of its relatively 
small capacity, which allows easier control of the RPV water 
level. Therefore, a limited time is allowed to restore the 
1noperable RCIC to OPERABLE status. 

The 14 day Complet1on Time is based on a reliability study 
(Ref. 3) that evaluated the impact on ECCS availability, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowed outage times 
(AOTs). Because of similar functions of HPCI and RCIC, the 
AOTs (1.e., Completion T1mes) determined for HPCI are also 
applied t~ RCIC. Alternatively, a Completion Time can be 
determined in accordance with the Risk Informed Completion 
Time Program. 

Ll 
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If the RCIC System cannot be restored to OPERABLE status 
within the associated Completion Time, or if the HPCI System 
is simultaneously inoperable, the plant must be brought to a 
cond1tion in which the overal1 plant r1s.k is minimized. To 
achieve this status, the plant must be brought to at least 
MOOE 3 withfrr 12 hours. Remaining in th€ Applicability of 

{continued) 
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Ll (continued) 

RCIC System 
B 3.5.3 

the LCO is acceptable because the plant risk in MOOE 3 is 
similar to or lower than the risk in MODE 4 (Ref. 4) and 
be<:ause the time spent in MODE 3 to perform the necessary 
repairs to restore the system to OPERABLE status will be 
short. Howe~er, volunt~ry entry into MODE 4 may be made as 
it is also an acceptable low-risk state. The allowed 
Completion Time is reasona,ble, based on operating 
experience, to reach th~ required plant conditions from full 
power conditions in an orderly ma~ner and without 
challenging plant systems. 

SR 3.5.3,1 

The RCIC System flow path p1p1ng and components have the 
potential to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RCIC System and may 
al so prevent a water hammer, pump cavi tat i_on, and pumping of 
noncondensi bl e gas i nt0 the reactor vessel. 

Selection of RCIC System locations susceptible to gas 
accumulation is based on a review of system design 
information, including piping and instrumentation drawings, 
isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system 
walk downs to validate the system high points and to 
confirm the location and orientation of important 
components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versu~ operating condit~ons. 

Hie RCIC System is OPERAB·LE when it is sufficiently filled 
w1 th water. Acceptance criteria are established for the 
wolume of accumulated gas at susceptible locations. If 
accumulated gas is di scov·ered that exceeds the acceptance 
criteria for the susceptible location (or the volume of 
actumulated gas at one or more susceptibl€ locations exceeds 
an acceptance criteria far gas volum-e at the suction or 
cti scharge of a pump), th.e Surveillance is trnt meL If the 
accumulated gas is eliminated or brought within the 
a-cceptance criteria l' 1.mi ts during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Correcttve Action Program. If it is 
determined by subsequent evaluation that the RCIC System is 
J11-ot rendered inoperabl~ by the accumulat~d g~s (1.e., the 
iystem is sufftciently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the accepta~ce criteria jlmits. 
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SR 3.5,3.1 (continued) 

RCIC System 
B 3.5.3 

RCIC System locations susceptible to gas acrumu7atian are 
monitored and, if gas is found, the gas volume is compared 
to the acceptance criteria for the location. Susceptible 
locations in the same sy~tem flow path which are subject to 
the same gas intrusion mechani!ms may be vertfied by 
monitoring a representative subset of susceptib1e 
locations. Monitoring may not be practical for locations 
that are ina~cessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g.~ operating 
parameters, rem0te monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval . 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

SR 3.5.3.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the RCIC flow path provides 
assurance that tne proper flow path will exist for RGIC 
operation. This SR does not apply to valves that are 
locked, sealed, ©r otherwise securerj in position since these 
v a l v e s w,e re v e r i f i e d t o be i n t he c o r re ct po s it i on p r i o r to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatica11y repositiQn in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
in the correct pos.ition. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valv.es. For the RCIC System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position. 

co 
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SR 3.5.3.2 (continued) 

RCIC System 
B 3.5.3 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
vent flow paths opened under administrative control. The 
administrative control should be proceduralized and include 
stationing an individual who can rapidly close the system 
vent flow path if directed. 

SR 3.5.3,3 and SR 3.5.3.4 

The RCIC pump flow rates ensure that the system can maintain 
reactor coolant inventory during pressurized conditions with 
the RPV isolated. The flow tests for the RCIC System are 
performed at two different pressure ranges such that system 
capability to provide rated flow is tested both at the 
higher and lower operating ranges of the system. 
Additionally. adequate steam flow must be passing through 
the main turbine or turbine bypass valves to continue to 
control reactor pressure when the RCIC System diverts steam 
flow. Reactor steam pressure must be~ 1053 and~ 910 psig 
to perform SR 3.5.3.3 and greater than or equal to the 
Electro-Hydraulic Control (EHC) System minimum pressure set 
with the EHC System controlling pres~ure (the EHC System 
begins controlling pressure at a nominal 150 psig) and 
~ 175 psig to perform SR 3.5.3.4. Alternately, auxiliary 
steam can be used to perform SR 3.5.3.4. Adequate steam 
flow is represented by at least 2 turbine bypass valves 
open. Therefore, sufficient time is allowed after adequate 
pressure and flow are achieved to perform these SRs. 
Reactor startup is allowed prior to performing the low 
pressure Surveillance because the reactor pressure is low 
and the time allowed to satisfactorily perform the 
Surveillance is short. Alternately, the low pressure 
Surveillance test may be performed prior to startup using an 
auxiliary steam supply. The reactor pressure is allowed to 
be increased to normal operating pressure since it is 
assumed that the low pressure Surveillance has been 
satisfactorily completed and there is no indication or 
reason to believe that RCIC is inoperable. Therefore, these 
SRs are modified by Notes that state the Surveillances are 
not required to be performed until 12 nours after the 
reactor steam pressure and flow are adequate to perform the 
test. 
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SR 3.5.3.3 and SR 3.5.3.4 (continued) 

RCIC System 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.5.3.5 

The RCIC System is required to actuate automatically in 
order to verify its design function satisfactorily. This 
Survei 11 ance verifies that, with a -re qui red system 
initiation signal (actual or simulated), the automatic 
initiation logic of the RCIC System will cause the system to 
operate as designed, including actuation of the system 
throughout its emergency operating sequence; that is, 
automatic pump startup and actuation of all automatic valves 
to their required positions. This test also ensures the 
RCIC System will automatically restart on an RPV low water 
level (Level 2) signal received subsequent to an RPV high 
water level (Level 8) trip and that the suction is 
automatically traDsferred from the CST to the suppression 
pool on low CST level. The LOGIC SYSTEM FUNCTIONAL TEST 
performed in LCO 3.3.5.2 overlaps this Surveillance to 
provide complete testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that excludes vessel injection 
during the Surveillance. Since all active components are 
testable and full flow can be demonstrated by recirculation 
through the test lin~, coolant injection into the RPV is not 
required during the Surveillance. 

(continued) 
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The RPV contains penetrations below the top of the active fuel (TAF) that have the potential to drain the reactor coolant inventory to below the TAF. If the water level should drop below the TAF, the ability to remove decay heat is reduced, which could lead to elevated cladding temperatures and clad perforation. Safety Limit 2.1.1.3 requires the RPV water level to be above the top of the active irradiated fuel at all times to prevent such elevated cladding temperatures. 

With the unit in MOOE 4 or 5, RPV water inventory control is not required to mitigate any events or accidents evaluated in th~ safety analyses. RPV water inventory control is required in MODES 4 and 5 to protect Safety Limit 2.1.1.3 and the fuel cladding barrier to prevent the release of radioactive material to the environment should an unexpected draining event occur. 

A double-ended guillotine break of the Reactor Coolant System (RCS) is not postulated in MODES 4 and 5 due to the reduced RCS pressure, reduced piping stresses, and ductile piping systems. Instead, an event is considered in which single operator error or initiating event allows draining of the RPV water inventory through a single penetration flow path with the highest flow rate, or the sum of the drain rates through multiple penetration flow paths susceptible to a common mode failure (e.g., seismic event (except when risk is assessea and managed in accoraance with TS 3.0.8), loss of normal power, single human error). It is assumed, based on engineering judgmert, that while in MODES 4 and 5, one low pressure ECCS injection/spray subsystem can maintain adequate reactor vessel water 1evel. 

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown RPV water inventory to De significant to public health and safety. Therefore, RPV Water Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii ). 

The RPV water leve1 ~ust be contrclled in MODES 4 and 5 to ensure that if ar. unexpected draining event should occur, the reactor coolant ~ater level remains above the top of the ac~ive irradiated fuel as required by Safety Limit 2.1.1.3. 

continued 
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RPV Water Inventory Control 
B 3.5.4 

The Limiting Condition for Operation (LCO) requires the DRAIN TIME of RPV water inventory to the TAF to be~ 36 hours. A DRAIN TIME of 36 hours is considered reasonable to identify and inttiate action to mitigate unexpected draining of reactor coolant. An event that could cause loss of RPV water inventory and result in the RPV water level reaching the TAF in great.er than 36 nours does not repr·esent a significant challenge to Safety Limit 2.1.1 .. 3 and can be managed as part· of normal plant operation. 
One low pressure ECCS injection/spray subsystem is required to be OPERABLE and capable of being manually started to provide defense-in- depth should an unexpected draining event occur. A low pressure ECCS injection/spray subsystem consists of either one Core Spray (CS) subsystem or one Low Pressure Coolant Injection (LPCI) subsystem. 
Each CS subsystem consists of one motor driven pump, piping, and valves to transfer water from the suppression pool or condensate storage tank (CST) to the RPV. 
Each LPCI subsystem consists of one motor driven pump, piping, and valves to transfer water from the suppression pool to the RPV. In MODES 4 and 5, the RHR System cross tie valve is not required to be closed. 
The LCO is modified by a Note which allows a required LPCI subsystem to be considered OPERABLE during alignment and operation for decay heat removal if capable of being manually realigned (remote or local) to the LPCI mode and is not otherwise inoperable. 

Alignment and operation for decay heat removal includes when the required RHR pump is not operating or when the system is realigned from or to the RHR shutdown cooling mode. This allowance is necessary since the RHR System may be required to operate in the shutdown cooling mode to· remove decay heat and sensible heat from the reactor. Because of the restrictions on DRAIN TIME, sufficient time will be available following an unexpected draining event to manually align and initiate LPCI subsystem operation to maintain RPV water inventory prior reaching the TAF. 

A1ignment and operation of RHR Torus Cooling Mode is NOT considered operation for Decay Heat Removal as discussed above. 

RHR LPCI Mode shall be considered inoperable and cannot be credited as an ECCS Train for RPV Inventory Control as fol 1 ows: 

M0-34ACB) «nd M0-39ACBl OPEN: 
When M0-34A(B) and M0-39A(B) are simultaneously open, the affected ioop of LPCI cannot be credited as an OPERABLE ECCS Train because sing1e failure of the associated fDG (E-3 I E-4) results 1n the loop being unable to perform its LPCI function due to system depressurization / draining. 

continue 
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RPV Water Inventory Control 
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When M0-34ACB) and M0-39A(B) are simultaneously open, the affected loop of LPCI cannot be credited as an OPERABLE ECCS Train when the associated EOG (E-3 I E-4) is inoperable because the loop is unable to perform the LPCI function due to system depressurization / draining. 

When E-1 or E-2 EDG are inoperable, the 'A' and 'B' subsystems of LPCI may be credited as being operable, separate subsystems, since failure of a second EOG is not postulated (single failure criteria exceeded). 

M0-20, M0-34A(8) and M0-39A(B) OPEN: 
When M0-20, M0-34A(B) and M0-39A(B) are simultaneously open with either ALL EDG's operable (single failure criteria in effect) OR the E-3 or E-4 EOG declared inoperable, then the 'A' AND 'B' loops of RHR LPCI cannot be credited as OPERABLE ECCS Trains because single failure or inoperability of the associated EDG's (E-3 / E-4) results in both loops being unable to perform their LPCI function due to system depressurization / draining. 

Core Spray Injection Mode shall be considered inoperable and cannot be credited as an ECCS Train for RPV Inventory Control as follows: 

M0-26ACB) OPEN: 

When M0-26A(B) is open, the affected loop of Core Spray cannot be credited as an OPERABLE ECCS Train because single failure of the associated EOG (E-3 / E-4) results in the loop being unable to perform its RPV Injection function due to system depressurization I draining. 

Whe~ M0-26A(B) is opeD, the affected loap of Core Spray cannot be credited as an OPERABLE ECCS Train when the associated EOG (E-3 / E-4) is inoperable because the loop is unable to perform 1ts RPV Injection function due to system depressurization / draining. 

When E-1 or E0 2 EOG are inoperable, the 'A' and 'B' subsystems of Core Spray may be credited as being operable, separate subsystems, since failure of a second EOG is not postulated (single failure criteria exceeded). 

RPV water inventory contra, 1s required in MODES 4 and 5. Requirements on water invertory control 1n other MODES are contained in LCOs in Section 3.3, Instrumentation, and other LCOs in Sectio~ 3.5, ECCS, RCIC, and RPV Water Inventory Contro1. RPV l'iater inventory control 1 s required to protect Safety Limit 2.1.1.2 whicn 1s applicaole whenever irradiated fuel is in the reactor vessel. 
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RPV Water Inventory Control 
B 3 .. 5. 4 

If the required low pressure ECCS injection/spray subsy~tem is inoperable, it must be re~tored to OPERABLE status w~th1n 4 hours. In this Condition, the LCD controls on DRAIN TIME minimize the possibility that an unexpected draining event could necessitate the use of the ECCS injection/spray subsystem, however the defense-in-depth provided by the ECG$ injection/spray subsystem is lost. 

The 4 hour Completion Time for restoring the required low pressure ECCS injection/spray subsystem to OPERAB:LE status is based on engineering judgment that considers the LCO controls on DRAIN TIME and the low probability of an unexpected draining event that would result in loss of RPV water inventory. 

If the inoperable ECCS injection/spray subsystem is not restored to OPERABLE status within the required Completion Time, action must be initiated immediately-to establish a method of water injection capable of operating without offsite electrical power. The method of water injection includes the necessary instrumentation and controls, water sources, and pumps and valves needed to add water to the RPV or refueling cavity should an unex~ected draining event occur. The method of water injection may be manually initiated and may consist of one or more systems or subsystems, and must be able to access water inventory capable of maintaining the RPV water level above the TAF for~ 36 hours. If recirculation of injected water would occur, it may be cr€dited in determining the necessary water volume. 

C.1, C.2, and t.3 

With the DRAIN TlME less than 36 hours bur greater than or equal to 8 hours, ,compensatory measures should be taken to ensure the ability to implement mitigating actions should an unexpected_drainin,g event occur. Should a draining event lower the reactor coolant level to below the TAF, there is potential for damage to the reactor fuel cladd~ng and re1ease of radioactive· material. Additional actions are taken to erisure that r{ldio-active material win be contained, diluted. and processed ~rior to being released to the environment. 
The ~econa~ry containment provides a controlJed volume in which fission prG'dlJcts can be contained, diluted, and processed prior to release to the environment. Required Action C.1 r€'QJJiries ,;edfication of the capability to establish the se<ondary containment boundary in less than the D RA I N TIM t . 

( con i d 
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RPV Water Inve~tory Control 
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The required verification confirms actions to establish the secondary containment boundary are preplanned and necessary materials are available. The secondary containment boundary is considered established when one Standby Gas Treatment (SGT) subsystem is capable of maintaining a negative pressure in the secondary containment with respect to the environment. Verification that the secondary containment boundary can be established must be performed within 4 hours. The required verification is an administrative activity and does not require manipulation or testing of equipment. 

Secondary containment penetration flow paths form a part of the secondary containment boundary. Required Action C.2 requires verification of the capability to isolate each secondary containment penetration flow path 1n less than the DRAIN TIME. The required verification confirms act,ons to isolate the secondary containment penetration flow paths are preplanned and necessary materials are available. Power operated valves are not required to receive automatic isolation signals if they can be closed manually within the· required time. Verification that the secondary containment penetration flow paths can be isolated must be performed within 4 hours. The required verification is an administrative activity and does not require manipulation or testing of equipment. 

One SGT subsystem is capable of maintaining the secondary containment at a negative pressure with respect to the environment and filter gaseous releases. Required Action C.3 requires verification of the capability to place one SGT subsystem in operation in less than the DRAIN TIME. The required verification confirms actions to place a SGT subsystem in operation are preplanned and necessary materials are available. Verification that a SGT subsystem can be placed in operation must be performed within 4 hours. The required verification is an administrative activity and does not require manipulation or testing of equipment. 

D,1, 0,2, D.3, aQd D.4 

With the DRAIN TIME less than 8 hours, mitigating actions are implemented in case an unexpected draining event should occur. Note that if the DRAIN TIME is less than 1 hour, RequirEd Action E.l is also applicable. 

Required A~tion D.1 requires immediate action to establish an additional method of water injection augmenting the ECCS 1njection/sDray subsystem required by the LCD. The additioral method of water injection includes the necessary instrumentation and controls, water sources, and pumps and 

(continued 
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RPV Water Inventory Control 
B 3.5.4 

valves needed to add water to the RPV or refueling cavity should an unexpected draining event occur. The Note to Required Action D.l states that either the ECCS injection/spray subsystem or the additional method of water inJection must be capable of operating without offsite electrical power. The additional method of water injection may be manually initiated and may consist of one or more systems or subsystems. The additional method of water inJection must be able to access water inventory capable-of being injected to maintain the RPV water level above the TAF for~ 36 hours. The additional method of water injection and the ECCS injection/spray subsystem may share all or part of the same water sources. If r~circulation of injected water would occur, it may be credited in determining the required water volume. 

Should a draining event lower the reactor coolant level to below the TAF, there is potential for damage to the reactor fuel cladding and release of radioactive material. Additional actions are taken to ensure that radioactive material will be contained, diluted, and processed prior to being released to the environment. 

The secondary containment provides a control volume into which fission products can be contained, diluted, and processed prior to release to the environment. Required Action 0.2 requires that actions be immediately initiated to establish the secondary containment boundary. With the secondary containment boundary established, one SGT suosystem is capable of maintaining a negative pressure in the secondary containment with respect to the environment. 
The secondary containment penetrations form a part of the secondary containment boundary. Re~uired Action 0.3 requires that actions be immediately initiated to verify that each secondary containment penetration flow path is isolated or to verify that it can be manually isolated from the control room. 

One SGT subsystem is capable of maintaining the [secondary] containment at a negative pressure with respect to the environmerit and filter gaseous releases. Required Action D.4 requires that actions be immediately initiated to verify that at least one SGT subsyst~m ~s capable of being placed in ooeration. The required verification is an administrative activity and does not reauire manipulation or testi~g of equipment. 

L.1 

If :he Required Act;ons anc associated Completion times of Conditions C or Oare net met or if the DRAIN TIME is less 
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RPV Water Inventory CoAtrol 
B 3.5.4 

than 1 hour, actions must be initiated immediately to restore the DRAiN TIME to~ 36 hours. In this condition, there ·rn.ay be insufficient time to respond to an unexpected ~raining event to prev€nt the RPV water inventory from reaching the TAF. Note that Required Actions CT.I, D.2, 0.3, and D.4 are also applic&ble when DRAIN TIM£ is less than 1 hour. 

SR 3.5,4.1 

This Surveillance verifies that th.e- DRAIN TIME of RPV water -1 nventory to the TAF is 2 36 hours. Th·e period of 36 hours is consjdered reasonable to identify and initiate action to mitigate draining of rea~tor coolant. Loss of RPV water inventory that would result in the RPV water level reaching the TAF in greater than 36 hours does not represent a significant challenge to Safety Limit 2.1.1.3 and can be managed as part of normal plant operation. 

The definition of DRAIN TIME states that realistic crosssectional areas and drain rates are used in the calculation. A realistic drain rate may be determined usjng a single, step-wise, or integrated calculation considering the -changing RPV water level during a draini~g event. Fer a Control Rod RPV penetration flow path with the Control Rod Drive Mechanism removed and not replaced with a blank flange, the realistic cross-sectional area is based on the control rod blade seated in the control rod guide tube. If the control rod blade w1ll be raised from the penetration to· adjust or verify seating of the blade, the exposed crosssectinnal area of the RPV penetration flo~ path is used. 
Tbe definition Of DRAIN TIME excludes from the calculation those penetration flow paths con-nected to an intact closed system, or isolated by manual or automatic valves tAat a~e locked, sealed, or otherwise secured in the closed positio~, blank flanges, or other devices that prevent fl ow of r-eactor coo1ant through the penetration flow paths. A blank flange or other bolted device mt.Jst be connected with a sufficient number of bolts to prevent draining in the event of an Operating Basis Earthquake. Normal or expected leakage from £losed systems or past isolation devices is permitted. Determ1nation that a system is intact and c1o&ed or isolated must cons1de~ the status of brancr.1 1 i nes and ongoing pl ant maintenance ahd testing act1v1ties. 

The ResiduaT Heat Removal (RHR) Shutdown Cooling System is on1y considered -an intact closed system when m1saligrnnent issues (Reference :6) have been precluded by functional valve 
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RPV Water Inventory Control 
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interlocks or by isolation devices, such that redirection of RPV water out of an RHR subsystem is precluded. Further, RHR Shutdown Cooling System is only considered an intact closed system if its controls have not been transferred to Remote Shutdown, which disables the interlocks and isolation signals. 

The exclusion of penetration flow paths from the determination of DRAIN TIME must consider the potential effects of a single operator error or initiating event on items supporting maintenance and testing (rigging, scaffolding, temporary shielding, piping plugs, snubber removal ( except when risk is assessed and managed in accordance with TS LCO 3.0.8), freeze seals, etc.). If failure of such items could result and would cause a draining event from a closed system or between the RPV and the isolation device, the penetration flow path may not be excluded from the DRAIN TIME calculation. 
Surveillance Requirement 3.0.1 requires SRs to be met between performances. Therefore, any changes in plant conditions that would change the DRAIN TIME requires that a new DRAIN TIME be determined. 

The Surveillance frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.5.4.2 and SR 3.5.4,3 
The minimum water level of 11.0 ft. required for the suppression pool is periodically verified to ensure that the suppression pool will prov1de adequate oet positive suction head (NPSH) for the CS subsystem or LPCI subsystem pump, recirculation volume, and vortex prevention. With the suppression pool water 1eve1 less than the required limit required ECCS injection/spray subsystem is inoperable unless a~igned to an OPERABLE CST. 

The required CS System is OPERABLE only 1f it can takE suction from the CST, and tne CST water level is sufficient to provide the required NPSH for the CS pump. Therefore, a verification that either the suppression pool water level is ~ 11.0 ft. or that a required CS subsystem is aligned to take suction from the CST and the CST contains~ 90,976 ga1lo~s of water, equivalent to 17.3 ft., ensures that the CS subsystem can supply at least 50,000 gallons of makeup water to tn~ RPV. The CS suction 1s uncvv€red at the 40,976 gallo~ level. 

The Surveillance Frequency is controlled under the SurveiJ1ance ~requency Control Program. 

continued 
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RPV Water Invent<Jry Co·ntrol 
B 3.5.4 

The flow path piping has the potential to develop ~ojds and pockets of entrained air. Maintaining the pump discharge lines of the required ECCS injection/spray subsystems full of w.ater ensures that the ECCS subsystem will perform proper,y. This may also prevent a water hammer following an ECCS initiation signal. One acceptable method of ensuring that the lines are full is to vent at the high points. 
The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3.5.4.5 

Verifying the correct alignment for manual, power operated, and automatic valves in the required ECCS subsystem flow path provides assurance that the proper flow paths will be available for ECCS operation. This SR does not apply to valves that are locked, sealed, or otherwise secured in position, since these valves were verified to be in the correct position prior to locking, sealing, or securing. A valve that receives an initiation signal is allowed to be in a nonaccident position provided the valve will automatically reposition in the proper stroke time. This SR does not require any testing or valve manipulation; rather, it involves verification that those valves capable of potentially being mispositioned are in the correct position. This SR does not apply to valves that cannot be inadvertently misaligned, such as check valves. 
The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

SR 3,5.4,6 

Verifying that the required ECCS injection/spray subsystem can be manually started and operate for at least 10 m4nutes demonstrates that the subsystem is available to mit~gate a draining event. Testing the ECCS injection/spray subsystem through the recirculation (full flow test) line is necessary to avoid overfilling the refueling cavity. The minimum operating time of 10 minutes was based on engineering judgement. 

The Surveil1ance Frequency is controlled under the Survei 11 a nee Frequency Control Program. 

SR 3.5.4,7 

Verifyin~ that each valve credited for automatically isolating 

( 
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RPV Water Inventory Control 
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a penetration flow path actuates to the isolation position on an actual or simulated RP~ water level isolation signal is required to prevent RPV water inventory from dropping below the TAF sh0uld an unexpected draining event occur. 
RHR M0-017 and M0-018 

• RWCU M0-015 and M0-018 

The Surveillance Frequency is controlled under the Survei 11 a nee Frequency Control Program. 

SR 3.5.4,8 

The required ECCS subsystem is required to be manually actuated. This Surveillance verifies that the required CS subsystems or LPCI subsystem (including the associated pump/ valve(s)) can be placed into service. 

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 

1.Information Notice 84-81 "Inadvertent Reduction in Primary Coolant Inventory in Boiling Water Reactors During Shutdown and Startup," November 1984. 

2.Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of Misalignment of RHR Valves," August 1986 . 

.3.Generic Letter 92-04, "Resolution of the Iss!:les Related to Reactor Vessel Water Level Instrumentation 1n BWRs Pursuant to 10 CFR 50.54(F), "August 1992. 

4.NRC Bulletin 93·03, "Resolution of Issues Related to Reactor Vessel Water Level Instrumentation iri BWRs," May 1993. 

5.Informatton Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel Draindown at Millstone 1," July 1994. 
6. General Electric Service Information Letter 'No. 388, "RHR Valve Misalignment Ouri~g Shutdown Cooliijg Operation for BWR 3/4/5/6," February 1983. 
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PBAPS UNIT 3 

The function of the primary containment is to isolate and 
contain fission products released from the Reactor Primary 
System following a Design Basis Accident (OBA) and to 
confine the postulated release of radioactive material. The 
primary containment consists of a steel vessel, which 
surrounds the Reactor Primary System and provides an 
essentially leak tight barrier against an uncontrolled 
release of radioactive material to the environment. 
Portions of the steel vessel are surrounded by reinforced 
concrete for shielding purposes. 

The isolation devices for the penetrations in the primary 
containment boundary are a part of the containment leak 
tight barrier. To maintain this leak tight barrier: 

a. All penetrations required to be closed during accident 
conditions are either: 

1. capable of being closed by an OPERABLE automatic 
Containment Isolation System, or 

2. closed by manual valves, blind flanges, or 
de-activated automatic valves secured in their 
closed positions, except as provided in 
LCO 3.6.1.3, "Primary Containment Isolation 
Valves (PCIVs)n; 

b. The primary containment air lock is OPERABLE, except 
as provided in LCO 3.6.1.2, "Primary Containment Air 
Lock"; and 

c. All equipment hatches are closed. 

This Specification ensures that the performance of the 
primary containment, in the event of a OBA, meets the 
assumptions used in the safety analyses of Reference I. 
SR 3.6.1.1.1 leakage rate requirements are in conformance 
with 10 CFR 50, Appendix J Option B (Ref. 3), as modified by 
approved exemptions. 

(continued) 
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Primary Containment 
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The safety design ba~is for the primary containment is that 
it must withstand the pressures and temperatures of the 
limiting OBA without exceeding the design leakage rate. 

The DBA that postulates the maximum release of radioactive 
mater·ial within primary containment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE such that release of fission 
product$ to the environment is controlled by the rate of 
primary containment leakage. 

Analytical methods and assumptions involving the primary 
containment are presented in Reference 1. The safety 
analyses assume a nonmechanistic fission product release 
following a OBA, which forms the basis for determination of 
offs1te doses. The fission product release is, in turn, 
based on an assumed leakage rate from the primary 
containment. OPERABILITY of the primary containment ensures 
that the leakage rate assumed in the safety analyses is not 
exceeded. 

The maximum allowable leakage rate for the primary 
containment (L 8 ) is 0.7% by weight of the containment air 
per 24 hours at the design basis LOCA maximum peak 
containment pressure (Pa) of 49.1 psig. The value of Pa 
(49.1 psig) is conservative with respect to the current 
calculated peak drywell pressure of 48.7 psig (Ref. 2). 
This value of 48.7 psig includes operation with 90°F Final 
Feedwater Temperature Reduction. 

Primary conta1nment satisfies Criterion 3 of the NRC .Policy 
Statement. 

Primary containment OPERABILITY is maintained by limiting 
leakage to s 1.0 ~. except prior to the first startup after 
performing a required Primary Containment Leakage Rate 
Testing Program leakage test. At this time, applicable 
le~kage limits must be met. In addition, the leakage from 
the drywell to the suppression chamber must be limited to 
ensure the pressure suppression function is accomplished and 
the suppressio~ chamber pressure does not exceed design 
limits. Compliance with this LCO will ensure a primary 
containment config~ratton, including equipment hatches, that 
1s structurally sound and that will limit leakage to those 
leakage rates assumed in tMe safety analyses. 
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Primary Containment 
B 3.6.1.1 

Individual leakage rates specified for the primary 
containment air lock are addressed in LCO 3.6.1.2. 

In MODES 1, 2, and 3, a DBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consBquences of these -events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, primary containment is net required 
to be OPERABLE in MODES 4 and 5 to prevent leakage of 
radioactive material from primary containment. 

A. l 

In the event primary containment is inoperable, primary 
containment must be restored to OPERABLE status within 
1 hour. The 1 hour Completion Time provides a period of 
time to correct the problem commensurate with the importance 
of maintaining primary containment OPERABILITY during 
MODES 1, 2, and 3. This time period also ensures that the 
probability of an accident (requiring primary containment 
OPERABILITY) occurring during periods where primary 
containment is inoperable is minimal. 

lLJ. 

If primary containment cannot be restored to OPERABLE status 
within the required Completion Time, the plant must be 
brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. Remaining in 
the Applicability of the LCO is acceptable because the plant 
risk in MOOE 3. is similar to or lower than the ri~k in MODE 
4 (Ref. 8) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3,6.1.1.1 

Maintaining the primary containment OPERABLE requires 
compliance with the visual examinations and leakage rate 
test requirements of the Primary Containment Leakage Rate 
Testing Program. Failure to meet air lock leakage t€sting 
(SR 3.6.1.2.1), or main steam isolation 
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Primary Containment 
B 3.6.1.1 

valve leakage (SR 3.6.I.3.14), does not nec~ssarily result 
in a failure 0f this SR. The impact of the failure to meet 
these SRs must be evaluated against the Type A, 8, and C 
acceptance criteria of the Primary Containment Leakage Rate 
Testing Program. Ats 1.0 L. the offsite dose consequences 
are bounded 0y the assumptions 0f the safety analysis. The 
Frequency 1s required by the Primary Containment Leakage 
Rate Testing Program. 

As permitted by Refererrces 9 and 10, alternatives to 
compliance with the Type Band Type C leakage testing 
requirements of 10 CFR 50, Appendix J, may be applied for 
Risk-Informed Safety Classification (RISC) RISC-3 or RISC-
4 valves and penetrations meeting the following criteria: 

a. Containment penetrations that are either 1-inch 
nominal stze or less, or continuously pressurized. 

b. Containment isolation valves that meet one or more of 
the following criteria. 

1. The valve is required to be open under accident 
conditions to prevent or mitigate core damage 
events; 

2. The valve is normally closed and in a physically 
closed, water-filled system; 

3. The valve is in a physically closed system whose 
piping pressure rating exceeds the containment 
design pressure rating and is not connected to the 
reactor coolint pressure boundary; or 

4. The valve is 1-inch nominal size or less. 

RISC-3 penetrations and valves that meet the criteria above 
may be removed from the scope of the Primary Containment 
Leakage Rate Testing Program, as implemented by LCO 3.6.1.1, 
SR 3.6.1.1.1 and Specification 5.5.12. Alternative 
Treatment will be implemented in accordance With the 
requirements of 10 CFR 50.69(d){2). 

C 

SR 3.ti.1.1.2 

Maintaining the pressure sup~ression function of primary 
co-ntainment requires limiting the leakage from the drywell 
to the suppression chamber. Thus, if an event were to occur 
that pressurized the drywel 1, the steam would be directed 
through the downcomers into the suppression pool. This SR 
is a l€ak test that confirms that the bypass area between 
the drywell and the surpression chamber is less than or 
€quivalent to a one-inch diameter hole (Ref. 4}. This 
~nsures that the leakage paths that would bypass the 
s~~pression pool are with1n allowable limits. 

The Surve1llance Frequency is controlled under the 
s~rveillance Frequency Control Program. Two consecutive 
test failures, however, would indic-ate unexpected primary 
c~ntainment degradation; in this event, as the Not~ 
indicates, a test shall be performed at a Frequency of once 
ev~ry 12 months until two consecutive tests pass. 

B 3.6-4 
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1. UFSAR, Section 14.9. 

Primary Containment 
B 3.6.1.1 

2. NEOC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure rawer Uprate,~ Revision 0. 

3. 10 CFR ~O. Appendix J, Option B. 

4. Safety Evaluation by the Office of Nuclear Reactor 
Regulation s~pporting Amendment NQs. 127 and 130 to 
facility Operating License Nos. DPR-44 and DPR-56, 
dated February 18, 1988. 

5. NEI 94-01, Revision 3-A and 2-A, "Industry Guideline 
for Implementing Performance-Based Option of 10 CFR 
Part 50, Appendix J." 

6. 

7. 

8. 

9. 

ANSI/ANS-56.8-2002, "Containment System Leakage 
Testing Requirements." 

Deleted 

NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

10 CFR 50.69, Risk-Informed Categorization and 
Treatment of Structures, Systems and Components for 
Nuclear Power Reactors. 

10. Safety Evaluation by the Office of Nuclear Reactor 
Regulation Supporting Amendment Nos. 321 and 324 to 
Facility Operating License Nos. DPR-44 and DPR-56, dated 
10/25/2018. 
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One double door primary containment air lock has been built 
into the primary containment to provi.de personnel aecess to 
the drywell and to provide primary containment isolation 
during the process of personnel entering and exiting the 
drywell. The air lock is designed to withstand the same 
loads, temperatures, and peak design internal and external 
pressures as the primary containment {Ref. 1). As part of 
the primary containment, the air lock limits the release of 
radioactive material to the environment during normal unit 
operation and through a range of transients and accidents up 
to and including po~tulated Design Basis Accidents (DBAs). 

Each air lock door has been designed and tested to certify 
its ability to withstand a pressure in excess of the maximum 
expected pressure following a OBA in primary containment. 
Each of the doors contains a gasket seal to ensure pressure 
integrity. To effect a leak tight seal~ the air lock design 
uses pressure seated doors (i.e., an increase in primary 
containment internal pressure results in increased sealing 
force on each door}. 

Each air lock is nominally a right circular cylinder, 12 ft 
in diameter, with doors at each end that are interlocked to 
prevent simultaneous opening. During periods when primary 
containment is not required to be OPERABLE, the air lock 
interlock mechanism may be disabled, allowing both doors of 
an air lock to remain open for extended periods when 
frequent primary containment entry is necessary. Under soma 
conditions as allowed by this LCO, the primary containment 
may be accessed through the air lock, when the interlock 
mechanism has failed, by manually performing the interlock 
function. 

The primary containment air lock fonns part of the primary 
containment pressure boundary. As such, air lock integrity 
and leak tightness are essential for maintaining primary 
containment leakage rate to within limits in the event of a 
OBA. Not maintaining air lock integrity or leak tightness 
may result in a leakage rate in excess of that assumed in 
the unit safety analysis. 

(continued) 
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T~e DBA tnat postulates the maximum release of radioa(t1ve 
mater1al within primary ~ontainment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE, such that release af fission 
products to the environment is controlled by the rate of 
primary containment leakage. The primary containment 5s 
designed .with .a maximum allowable leakage rate (La) of 0.7% 
by weight of the containment air per 24 hours at the maximum 
peak containment pressure CPa) of 49.1 psig. The value of Pa 
(49.1 psi9) is conservativ~ with respect to the current 
calculated peak drywell pressure of 48.7 psig (Ref. 3~. 
This value of 413.7 psig include-s operation· with 9D°F Final 
Feedwater Temperature Reduction. This allowable leakage 
rate forms the basis for the acceptance criteria imposed on 
the SRs associated with the air lock. 

Primary containment air lock OPERABILITY is also required to 
minimize the amount of fission product gases that may escape 
primary containment through the air lock and contaminate and 
pressurize the secondary containment. 

The primary containment air lock satisfies Criterion 3 of 
the NRC Policy Statement . 

As part of primary containment, the air lock's safety 
function is related to control of containment leakage rates 
following a OBA. Thus, the air lock's structural integrity 
and leak tightness are essential to the successfu1 
mitigation of such an event. 

The primary containment air lock is required to be OPERABLE. 
For the air lock to be considered OPERABLE, the air lock 
interlock mechanism must be OPERABLE, the air lock must b,e 
in c0mpliance with the Type Bair lock leakage test, @nd 
both air leek doors must be OPERABLE. The interlock a1lows 
only one air lock door to be opened at a time. This 
provisio~ ensures that a gross breach of primary containment 
does not exist when primary containment is required to be 
OPERABLE. Closure of a single door in each air locK is 
sufficient to provide a leak tight barrier following 
postulated events. Nevertheless, both doors are kept closed 
when the air lock is not being used for normal entry and 
exit from primary containment. 

(continu-ed) 
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Primary Containment Air Lock 
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In HODES 1, 2, and 3, a DBA could cause a release of 
r.adioactive material to primary containment. In MODES 4 
and 5, the probabil it,y and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MOO[S. Therefore,. the primary containment air 1 ock is 
not required to be OPERABLE i,n MODES 4 and 5 to prevent 
leakage of radioactive material from primary containment. 

The ACTIONS are modified by Note 1, which allows entry and 
exit to perform repairs of the affected air lock compo·nent. 
If the outer door is inoperable, then it may be easily 
accessed to repair. If the inner door is the one that is 
inoperable, however, then a short time exists when the 
containment boundary is not intact (during access through 
the outer door). The ability to open the OPERABLE door, 
even if it means the primary containment boundary is 
temporarily not intact, is acceptable due to the low 
probability of an event that could pressurize the primary 
containment during the short time in which the OPERABLE door 
is expected to be open. The OPERABLE door must be 
iITlllediately closed after each entry and exit. 

The ACTIONS are modified by a second Note, which ensures 
appropriate remedial measures are taken when necessary. 
Pursuant to LCO 3.0.6, actions are not required, even if 
primary containment leakage is exceeding La. Therefore, the 
Note is added to require ACTIONS for LCO 3.6.1.1, "Primary 
Containment,• to be taken in this event. 

A.I, A.2, and A.3 
0 

With one primary containment air lock door inoperable, the 
OPERABLE door must be verified closed (Required Action A.I) 
in the air lock. This ensures that a leak tight primary 
containment barrier is maintained by the use of an OPERABLE 
air lock door. This acticm must be completed within 1 hour. 
The 1 hour Completion Time is consistent with the ACTIONS of 
LCO 3.6.1.1, which requires that primary containment be 
restored to OPERABLE status within 1 hour. 

In addition, the air lock penetration must be isolated by 
1 ocking closed the OPERABLE air lock door within the .24 hour 
(ompletion Time. The 24 hour Completion Time is considered 

(continued) 
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A.I, A.2, and A .. 3, (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

reasonable for locking the OPERABLE air lock dQor, 
considering: that the OPERABLE door is being maintained 
closed. 

Required Action A.3 ensures that the air lock with an 
inoperable door has be,en isolated by the use of a locked 
closed OPERABLE air lock door. This ensures that an 
acceptable p.rimary eontainment leakage boundary is 
maintained. The Completion Time of once per 31 days is 
based on engineering judgment and is considered adequate in 
view of the low likelihood of a locked door being 
mispositioned and other admtnistrative controls. Required 
Action A.3 is modified by a Note that applies to air lock 
doors located in high radiation areas or areas with limited 
access due to inerting and allows these doors to be verified 
locked closed by use of administrative controls. Allowing 
verification by administrative controls is considered 
acceptable, since access to these areas is typically 
restricted. Therefore, the probability of misalignment of 
the door, once it has been verified to be in the proper 
position, is small. 

The Required Actions have been modified by two Notes. 
Note I ensures that only the Required Actions and associ ate'd 
Completion Times of Condition Care required if both doors 
in the air lock are inoperable. With both doors in the air 
lock inoperable, an OPERABLE door is not available to be 
closed. Required Actions C.l and C.2 are the appropriate 
remedial actions. The exception of Note 1 does not affect 
tracking the Completion Time from the initial entry into 
Condition A; only the requirement to comply with the 
Required Actions. Note 2 allows use of the air lock for 
entry and exit for 7 days under administrative controls. 
Primary containment entry may be required to perform 
Technical Specifications (TS) Surveillances and Required 
Actions, as well as other activities on TS-required 
equipment or a<::tivities on equipment that support 
TS-required. equipment.. This Note is not. intended to 
preclude perfarming other activities {i.e., non-TS-related 
activHies) if the pri-mary containment was entered, using 
the inoperable air lock, to perform an allowed activity 
listed above .. The administrative controls required consist 
of the stationing of a dedicated ihdividual to assure 
c1osure of the OPERABLE door ex~ept during the entry and 
exit, and assuring the OPERABLE door is relocked after 

(continued) 
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A.I, A.2, 9nd A.3 (continued} 

Primary Containment Air Lock 
B 3.6.1.2 

completion of the containment entry and exit. This 
allowance is acceptable due to the low probability of an 
event that could pressurize the primary containment during 
the short time that the OPERABLE door is expected to be 
open. 

B.l, B.2, and B.3 
With an air lock interlock mechanism inoperable, the 
Required Actions and associated Completion Times are 
consistent with those specified in Condition A. 

The Required Actions have been modified by two Notes. 
Note 1 ensures that only the Required Actions and associated 
Completion Times of Condition Care required if both doors 
in the air lock are inoperable. With both doors in the air 
lock inoperable, an OPERABLE door is not available to be 
closed. Required Actions C.l and C.2 are the appropriate 
remedial actions. Note 2 allows entry into and exit from 
the primary containment under the control of a dedicated 
individual stationed at the air lock to ensure that only one 
door is opened at a time (i.e., the individual performs the 
function of the interlock). 

Required Action B.3 is modified by a Note that applies to 
air lock doors located in high radiation areas or areas with 
limited access due to inerting and that allows these doors · 
to be verified locked closed by use of administrative 
controls. Allowing verification by administrative controls 
is considered acceptable, since acce~s to these areas is 
typically restricted. Therefore, the probability of 
misalignment of the door, once it has been verified to be in 
the proper position, is small. 

C.l, C.2, and C.3 

If the air lock is inoperable for reasons other than those 
described in Condition A or 8, Required Action C.l requires 
action to be i1JJ111ediately initiated to evaluate containment 
overall leakage rates using current air lock leakage test 
results. An evaluation is acceptable Since it is overly 
conservative to immediately declare the primary containment 
inoperable if the overall air lock leakage is not within 

(continued) 
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C.1. C.2. and C.3 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

limits. In many instances (e.g., only one seal per door has 
failed), primary containment remains OPERABLE, yet only 
1 hour (according to LCO 3.6.1.1) would be provided to 
restore the air lock door to OPERABLE status prior to 
requiring a plant shl!tdown. In addition, even with the 
overall air lock leakage not within limits, the overall 
containment leakage rate can still be within limits. 

Required Action C.2 requires that one_ door in the primary 
containment air lock must be verified closed. This action 
must be completed within the 1 hour Complet1on Time. This 
specified time period is consistent with the ACTIONS of 
lCO 3.6.1.1, which require that primary containment be 
restored to OPERABLE status within 1 hour. 

Additionally, the air lock must be restored to OPERABLE 
status within 24 hours or in accordance with the Risk 
Informed Completion Time Program. The Completion Time is 
reasonable for restoring an inoperable air lock to OPERABLE 
status considering that at least one door is maintained 
closed in the air lock. 

D.1 and D.2 

If the inoperable primary containment air lock cannot be 
restored to OPERABLE status within the associated Completion 
Time, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 Within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant ~onditions from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3.6.1.2.1 

Maintaining primary containment air locks OPERABLE requires 
comp)iance with the leakage rate test requirements of the 
Primary Containment Leakage Rate Testing Program. This SR 
reflects the leakage rate testing requirements with respect 
to air lock le~kage (Type B leakage tests). The acceptance 
criteria were established during initial air lock and 
primary containment OPERABILITY 

Ccont1nued) 
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SR 3.6.1,2.1 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

testing. The periodic testing requirements verify that the 
air lock leakage does not exceed the allowed fraction of the 
overall primary containment leakage rate. The Frequency is 
required by the Primary Containment Leakage Rate Testing 
Program. 

The SR has been modified by two Notes. Note 1 states that 
an inoperable air lock door does not invalidate the previous 
successful performance of the overall air lock leakage test. 
This is considered reasonable since either air lock door is 
capable of providing a fission product barrier in the event 
of a OBA. Note 2 requires the results of air lock leakage 
tests to be evaluated against the acceptance criteria of the 
Primary Containment Leakage Rate Testing Program, 5.5.12. 
This ensures that the air lock leakage is properly accounted 
for in determining the combined Type Band C primary 
containment leakage. 

SR 3.6.1.2.2 

The air lock interlock mechanism is designed to prevent 
simultaneous opening of both doors in the air lock. Since 
both the inner and outer doors of an air lock are designed 
to withstand the maximum expected post accident primary 
containment pressure, closure of either door will support 
primary containment OPERABILITY. Thus, the interlock 
feature supports primary containment OPERABILITY while the 
air lock is being used for personnel transit in and out of 
the containment. Periodic testing of this interlock 
demonstrates that the interlock will function as designed 
and that simultaneous inner and outer door opening will not 
inadvertently occur. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

(continued) 
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1. UfSAR, Section 5.2.3.4.5. 

Primary Containment Air Lock 
8 3.6.1.2 

2. 10 CFR SQ, Appendix J. Option B. 

3. N£DC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 
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The function of the PCIVs, in combination with other 
accident mitigation systems, is to limit fission product 
release during and following postulated Design Basis 
Accidents (DBAs) to within limits. Primary containment 
isolation within the time limits specified for those 
isolation valves designed to close automatically ensures 
that the release of radioactive material to the environment 
will be consistent with the assumptions used in the analyses 
for a OBA. 

The OPERABILITY requirements for PCIVs help ensure that an 
adequate primary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. Therefore, the OPERABILITY requirements 
provide assurance that primary containment function assumed 
in the safety analyses will be maintained. These isolation 
devices are either passive or active (automatic). Closed 
manual valves, de-activated automatic valves secured in 
their closed position (including check valves with flow 
through the valve secured}, blind flanges, and closed 
systems are considered passive devices. Check valves and 
other automatic valves designed to close without operator 
action following an accident, are considered active devices. 
Two barriers in series are provided for each penetration so 
that no single credible failure or malfunction of an active 
component can result in a loss of isolation or leakage that 
exceeds limits assumed in the safety analyses. One of these 
barriers may be a closed system. 

The reactor building-to-suppression chamber vacuum breakers 
and the scram discharge·volume vent and drain valves ea.ch 
serve a dual function, one of which is primary containment 
isolation. However, since the other safety functions of the 
vacuum breakers and the scram discharge volume vent and 
drain valves would not be available if the normal PCIV 
acti.1:>ns were taken, the PCIV OPERABILITY requirements are 
not applicable to the reactor building-to-suppression 
chamber vacuum breaker valves and the scram discharge volume 
vent and drain valves. Similar Surveillance Requirements in 
the LCO for the reactor building-to-suppression chamber 
vacuum breakers and the LCO for the scram discharge volume 

(continued) 
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PCIVs 
83.6.1.3 

vent and drain valves provide assurance that the isolation 
ca~ability is available without conflicting with the vacuum 
rel,ief Qr scram Eiischarge volume vent and drain functions. 

The primary containment purge lines are 18 inches in 
di ame.ter; eX:haust. lines are 18 inches in diameter. In 
addition, a 6 inch line from the Containment Atmospheric 
Control (CAC). System is also provided to purge primary 
containment. The 6 and 18 inch primary containment purge 
valves and the 18 inch primary containment exhaust valves 
are nonnally maintained closed in HODES 1, 2, and 3 to 
ensure the primary containment boundary is mai·ntained. 
However, containment purging with the 18 inch purge and 
exhaust valves is permitted for inerting, de-inerting, and 
pressure control. Included in the scope of the de-inerting 
is the need to purge contain111ent to ensure personnel safety 
during the performance of inspections beneficial to nuclear 
safety; e.g., inspection of primary coolant integrity during 
plant startups and shutdowns. Adjustments in primary 
containment pressure to perform tests such as the drywell
to-suppression chamber bypass leakage test are included 
within the scope of pressure control purging. Purging for 
humidity and temperature control using the 18 inch valves is 
excluded. The isolation valves on the 18 inch vent lines 
have 2 inch bypass lines around them for use during normal 
reactor operation when the 18 inch valves cannot be opened. 
Two additional redundant Standby Gas Treatment (SGT) 
isolation valves are provided on the vent line upstream of 
the SGT System filter trains. These isolation valves, 
together with the PCIVs, will prevent high pressure from 
reaching the SGT System filter trains in the unlikely event 
of a loss of coolant accident (LOCA) during venting. 

The Safety Grade Instrument G~s (SGIG) System supplies 
p.ressurized nitro§en gas (from the Containment Atmospheric 
Dilution (CAD) System liquid nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust i sol at ion valve i nfl a table seals, the reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation valves and inflatable seal, and the CAC and CAD 
Systems vent control air operated valves. The SGIG System 
thus performs two distinct post-LOCA functions: (1) 
supports containment isolation and (2) supports CAD System 
vent operation. SGlG System requirements are addressed for 

(continued) 
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each of the supported system and components tn LCO 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," and LCO 
3.6.1.5, "Reactor Building-to-Suppression Chamber Vacuum 
Breakers." For the SGIG S,ystem, liquid nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer where it is converted to a gas. The gas 
then flows into a Unit 2 rreader and a Unit 3 header 
separated by two manual globe valves. From each header, the 
gas then branches to each valve operator or valve seal 
supplied by the SGIG System. Each branch is separated from 
the header by a manual globe valve an~ a check valve. 

To support SGIG System functions, the nitrogen inventory is 
equivalent to a storage tank minimum required level of~ 22 
inches water column, or a technically justified source of 
equivalent inventory 2 124,000 scf at 250 psig, and a 
minimum required SGIG System header pressure of 80 psig. 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. As part of the primary containment boundary, 
PCIV OPERABILITY supports leak tightness of primary 
containment. Therefore, the safety analysis of any event 
requiring isolation of primary containment is applicable to 
this LCO. 

The DBAs that result in a release of radioactive material 
and are mitigated by PCIVs are a LOCA and a main steam line 
break (MSLB). In the analysis for each of these accidents, 
it is assumed that PCIVs are either closed or close withi~ 
thi required isolati~n times following event initiation. • 
Th~s ensures that potential paths to the environment tMrough 
PCIVs (including primary containment pur,ge valv'es) are 
minimized. Of the events analyzed in Reference 1, the LOCA 
is a limiting event due to radiological consequences. The 
closure time of the main steam isolation valves (MSIVs) ~s 
t h e mo s t s i g n i f i ca n t v a r i a bl e from a. r a d i o l o g i ca l 
standpoint. Yhe MSIVs are required to close within 3 to 
5 seconds after signal generation. likewise, it is assumed 
that the pr1mary containment is isolated such that relea·se 
of fission products to the environment is controlled. 
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The D~~ analysis assumes that within 2 minutes of accident 
init1ation, isolati0n of the primary containment is complet€ 
and leakage is terminated, except for the maximum allowable 
leakage rate, La. The primary contail"lment isolation total 
response time of 2 minutes includes signal delay, diesel 
generator startup (for loss of offsite power), and PCIV stroke 
times. 

The single failure criteri0n required to be imposed in the 
conduct of unit safety analyses was considered in the original 
design of the primary containment purge and exhaust valves. 
Two valves 1n series on each purge and exhaust line provide 
assurance that both the supply and exhaust lines could be 
isolated even 1f a single .failure occurred. 

PCIVs satisfy Criterion 3 of the NRC Policy Statement. 

PCIVs form a part of the primary containment boundary. 
PCIV safety function is related to minimizing the loss 
reactor coolant inventory and establishing the primary 
containment boundary during a OBA. 

The 
of the 

The power operated, automatic isolation valves are required 
to have isolation times within limits and actuate on an 
automatic isolation signal. In addition, for the CAC System 
purge and exhaust isolation valves to be considered OPERABLE, 
the SGIG System supplying nitrogen gas to the inflatable 
seals of the valves must be OPERABLE. While the reactor 
building-to-suppression chamber vacuum breakers and the scram 
discharge volume vent and drain valves isolate primary 
containment penetrations, they are excluded from this 
Specification. Controls on their isolatian function are· 
acteqttat,ely addressed in LCO 3.1.8, "Scram Discharge 'Volu!TI€ 
(SDV) Vent and Drain Valves," and LCO 3.6.1.5, "Reactor 
Building-to-Sup,pression Chamber Vacuum Breakers," ifhe vallles 
covered bY th1s LCQ are listed with their associated stro~e 
times in Reference 2. The required stroke time is t~e stroke 
time listed in Reference 2, or the Inservice Testing Program 
which ever is more conservative. 

The rrnrma1ly closed PCIVs are cons,ider~ OPERABLE when manu,al 
valv!s are closed or opera in accordance with aprropriate 
administrat1ve controls, automatic valves are 
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de-activated and secured in their c~osed position, blind flanges ar~ in place, and closed systems are intact. These passive isolation valves and devices are those listed in Reference 2' and Referance. 5. 

MSIVs must meet additi0nfrl leakage rate requirements. Other PCIV leakage rates are addressed by LCO 3.6.1.1, "Primfrry Containment," as Type B or C testing. 

This LCD provides assura.nce that the PCIVs will perform their designed safety functions to minimize the loss of reactor coolant inventory and establish the primary containment boundary during accidents. 

In MODES 1, 2, and 3, a DBA could cause a release of radioactive material to primary containment. In MODES 4 and 5, the probability and consequences of these events are reduced due to the pressure and temperature limitations of these MODES. Therefore, PCIVs are not required to be OPERABLE and the primary containment purge and exhaust valves are not required to be normally closed in MODES 4 and 5. Certain valves, however, are required to be OPERABLE when the associated instrumentation is,required to be OPERABLE per - _ LCO 3.3.6.1, "Primary Containment Isolation Instrumentation." (This does not 1nc1ude the valves that isolate the associated instrumentation.) 

The ACTIONS are modified by a Note allowing penetration flow path(s) except for purge or exhaust valve flow path(s) to be ~nisolated intermittently under administrative controls. The5e controls consist of stationing a dedicated operator at the controls of the valve, who is in continuous communicatio~ with the eontrol room. IA this- way, the penetrati~n can be rapidly isolated ~hen a need for primary containment isolation is indicated. Due to the size of th€ primary containrntmt purge line pen.e'tratfon and th-e fact th:at t~os,e penetrations exhaust directly from the containment atmosphere to the environment, the penetration flow path -containing these valves is not allowed to be operated under administrati,e controls. 
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A second Note has been added to provide clarif1cation that, 
for the purpose of this LCO, separate Condition entry 1s 
allowed for el!ch penetration flow path .. Th1s is acceptable, 
since the Required Actions for each Condition provide 
appropriate compensatory actions for each inoperable PCIV. 
Complying with the Required Actions may allow for continued 
operation, and subsequent inoperable PCIVs are governed by 
subsequent Condition entry and application of associated 
Required Actions. 

The ACTIONS are modified by Notes 3 and 4. Note 3 ensures 
that appropriate remedial actions are taken, if necessary, 
if the affected system(s) are rendered inoperable by an 
inoperable PCIV (e.g., an Emergency Core Cooling Systems 
subsystem is inoperable due to a failed open test return 
valve). Note 4 ensures a~propriate remedial actions are 
taken when the primary containment leakage limits are 
exceeded. Pursuant to LCO 3.0.6, these actions would not be 
required even when the associated LCO is not met. 
Therefore, Notes 3 and 4 are added to require the proper 
actions be taken. 

A.1 and A.2 

With one or more penetration flow paths with one PCIV 
inoperable except for MSIV leakage not within limit, the 
affected penetration flow paths must be isolated. The 
method of isolation must include the use of at least one 
isolation barrier that cannot be adversely affected by a 
single active failure. Isolati.on barriers that meet this 
criterion are a closed and de-activated automatic valve, a 
clns~d manual valve, a blind flange, and a check valve with 
flow through the valve secured. For a penetration isolated 
in accordance with Required Action A.1, the device used to 
isolate the penetration should be the closest available 
valve to the primary containment. The Required Action must 
be completed within the 4 hour Completion Time (8 hours for 
main steam lines) or in accordance with the Risk Informed 
Completion iime Program. The Completion T1me of 4 hours is 
reasonable considering the time required to isolate the 
penetration and the relative importance of supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
~or main steam lines, an 8 hour Completion Time is allowed. 
The Comp1etion Time of 8 hours for the main steam lines 

Ccont1nued> 

B 3.6-19 Revision No. 156 



BASES 

ACT IONS 
(continued) 

PBAPS UN IT 3 

8.1 

PC IVs 
B 3.6.1.3 

With one or more penetration flow paths with two PCIVs 
inoperable except due to MSIV leakage not within limit, 
either the inoperable PCIVs must be restored to OPERABLE 
status or the affected penetration flow path must be 
isolated within 1 hour. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic valve, a closed manual valve, and a 
blind flange. The 1 hour Completion Time is consistent with 
the ACTIONS of LCO 3.6.1.1. 

Condition Bis modified by a Note indicating this Condition 
is only applicable to penetration flow paths with two PCIVs. 
For penetration flow paths with one PCIV, Condition C 
provides the appropriate Required Actions. 

C,l and C,2 

With one or more penetration flow paths with one PCIV 
inoperable, the inoperable valve must be restored to 
OPERABLE status or the affected penetration flow path must 
be isolated. The method of isolation must include the use 
of at least one isolation barrier that cannot be adversely 
affected by a single active failure. Isolation barriers 
that meet this criterion are a closed and de-activated 
automatic valve, a closed manual valve, and a blind flange. 
A check valve may not be used to isolate the affected 
penetration. The Completion Time of 4 hours is reasonable 
considering the time required to isolate the penetration and 
the relative importance of supporting primary containment 
OPERABILITY during MODES 1, 2, and 3. The Completion Time 
of 72 hours for penetrations with a closed system is 
reasonable considering the relative stability of the closed 
system (hence, reliability) to act as a penetration 
isolation boundary and the relative importance of supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
The closed system must also meet the requirements of 
Reference 6. The Completion Time of 72 hours is also 
reasonable considering the instrument and the small pipe 
diameter of penetration (hence, reliability) to act as a 
penetration isolation boundary and the small pipe diameter 
of the affected penetrations. 

For affected penetrations that have been isolated in 
accordance with Required Action C.1, the affected 
penetration flow path(s) must be verified to be isolated on 

cont i ed 
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a p€riod1c basis. This is necessary to ensure that primary 
containment penetrations required to be isolated fo~low1ng 
an accident, and no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. This Required Action does not require any testing or 
valve manipulation. Rather, it tnvolves verification, 
through .a system wa 1 kdown, that those va 1 ves outs1 de 
containment and capable of potentially being. mispositi1rned 
are in the correct position. The Completion Time of "once 
per 31 days following isolation for isolation devices 
outside primary containment" is appropriate because the 
valves are operated under administr·ative controls and the 
probability of their misalignment is low. For the valves 
inside primary containment, the time period specified "prior 
to entering MODE 2 or 3 from MODE 4, if primary containment 
was de-inerted while in MODE 4, if not performed within the 
previous 92 days" is based on engineering judgment and is 
considered reasonable in view of the inaccessibility of the 
valves and other administrative controls ensuring that valve 
misalignment is an unlikely possibility. 

Condition C is modified by a Note indicating that this 
Condition is only applicable to penetration flow paths with 
only one PCIV. For penetration flow paths with two PCIVs, 
Conditions A and B provide the appropriate Required Actions. 

Required Action C.2 is modified by two Notes. Note 1 applies 
to valves and blind flanges located in high radiation araas 
and allows them to be verified by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is 
typically restricted. Note 2 applies to isolation devices 
that are locked, sealedi or otherwise secured in position and 
allows thes.e devices to be verified closed by use of 
administrative means. Allowing verification by 
administrative means is considered acceptable, since the 
function of locking, sealing,,or securing component~ is t~ 
ensure that these devices are not inadvertently repositionerl. 
Therefore, the probab1l 1ty of mi sa 11 gnment of these wa 1 ve,s. 
once they have been verified to ~e in the proper pos1t4on, is 
low . 

.l1J. 

With any MSIV leakage rate not within limit, the ass·umptions 
of the safety analysis are not met. Therefore, the leakage 
must be restored to within limit within 8 hours. 
Restoration can be accomplished by isolating the penetration 
that caused the 1 imit to be exc.eeded by use of one closed 
and de-activated automat1c valve, closed manual valve, or 
b\irnii fltc1nge. 'When a penet.ration is isolated, the leakag·e 

Ccmnt1nued) 
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rate for the isolated pene.tration is assumed to be the actual 
pat11way 1 eakage through the i s.ol ati on device. If two 
1solation devices are used to isolate the penetration, the 
leakage rate is assumed to be the lesser actual pathway 
leakage of the two device~. The 8 hour Completion Time is 
reasonable considering the time required to restore the 
leakage by isolating the penetration, the fact that MSIV 
closure will result in isolation of the main steam line and a 
potential for plant shutdown, and the ~elative importance of 
MSIV leakage to the overall containment function. 

E.1. r.2.1 and E.2.2' 

The accumulated time that the large containment purge and/or 
vent valves (6" and 18" vent valves) are open, when reactor 
pressure is greater than 100 psig and the reactor is in MODES 
1 or 2, is limited to 90 hours per calendar year. This will 
limit the total time that a flow path exists through certain 
containment penetrations. The design analysis (Reference 7) 
assumes that the containment remains at atmospheric pressure 
for the determination of ECCS NPSH during a LOCA. 
Consequently, there exists minimal impact on plant risk 
resulting from challenges to ECCS NPSH during a LOCA while 
purging. The 4-hour Completion Time to isolate the 
penetration is considered a reasonable amount of time to 
ensure compliance with the design analysis. If the 
penetration is not isolated within the specified 4-hour time 
period, then the plant must be brought to at least MODE 3 
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant cilnditions from full 
power conditions in an orderly manner and ~ithout challenging 
plant systems. Alternatively, a Completi0n Time can be 
determined in accordance with the Risk Informed Comp1etion 
Time Program. 

£,.1 and F.2 

If any Required Action and associated Completion Time cannot 
be met in MOD~ 1, 2, or 3, the plant must be brought to a 
MODE in which the LCD does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and to MODE 4 within 36 hours. The allowed 
Gompletion Times are reasonable, based on operating 
exper1ence, to reach the required plant conditions from full 
pow-er conditions in an orderly manner and without chal1eng1ng 
i,~ant syst-€1ils. 

(continued) 
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If any Required AeHon and qs:sociated Completio-n Time c;annot 
be met for PCIVes) required· to be .OPERABLE during, MODE 4 or 
5, the unit must fue placed ,n ~ cond~tion in which the LCO 
do·es not appJy. Action must be irnmediate9y initiated to 
rest0re the valve(s) to OPERABLE status. This allows RHR ta 
remain in service while actions are being taken to restore 
th.e valve. 

(continued)-
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Verifying that the nitrogen inv~ntory is equiv~lent to a 
1 e v e 1 i n t h·e 1 i q u i d n i t r o gen ta i:i k o f ~ 2 2 i n c h e ~ w a t e r 
column(~ 124,000 scf at 250 psig) will ~nsure at least 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time aft~r an accident 
to replenish the nitroge~ supply in order to maintain the 
containment isolation function. The inventory is verified 
to ens~re that the system is capable of performing its 
intended isolation· function when required. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1.3.2 

This SR ensures that the pressure in the SGIG System header 
is~ 80 psig. This ensures that the post-LOCA nitrogen 
pressure provided to the valve operators and valve seals is 
adequate for the SGIG System to perform its design function. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

S.R 3 . 6 , 1. 3 . 3 

This SR ensures that the primary containment purge and 
exhaust valves are closed as required or, if open, open for 
an allowable reason. If a purge valve is open in violation 
of this SR, the valve is considered inoperable (Condition A 
aprlies). The SR is modified by a Note stating that the ~R 
is not required to be met when the purge and exhaust valves 
are open for the stated reasons. The Note states that these 
valves may be opened for inerting, de-inerting, pressure 
control, ALARA or air quality considerations for personn€1 
entry, or Surveillance~ that require the valves to be open. 
The 6 inch and 18 inch purge valves and 18 inch exhaust 

C 
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valves are capable of closing in the environment following a 
LOCA. Therefore, these valves are allowed to be open fmr 
limited periods of time. 

SR 3.6.1.3.4 

This SR verifies that each primary containment isolation 
manual valve and blind flange that is located outside 
primary containment and is not locked, sealed, or otherwise 
secured and is required to be closed during accident 
conditions is closed. The SR helps to ensure that post 
accident leakage of radioactive fluids or gases outside the 
primary containment boundary is within design limits. 

This SR does not require any testing or valve manipulation. 
Rather, it involves verification that those PCIVs outside 
primary containment, and capable of being mispositioned, are 
in the correct position. Since verification of valve 
position for PCIVs outside primary containment is relatively 
easy, the Frequency was chosen to provide added assurance 
that the PCIVs are in the correct positions. This SR does 
not apply to valves that are locked, sealed, or otherwise 
secured in the closed position, since these valves were 
verified to be in the correct position upon locking, sealing, 
or securing. 

Three Notes have been added to this SR. The first Note 
allows valves and blind flanges located in high radiation 
areas to be verified by use of administrative controls. 
Allowing verification by administrative controls is 
considered acceptable since the primary containment is 
inerted and access to these areas is typically restricted 
during MODES 1, 2, and 3 for ALARA reasons. Therefore, the 
probability of misalignment of these PCIVs, once they have 
been verified t-0 be in the proper position, is low. A 
second Note has been included to clarify that PCIVs that ore 
open under administrative controls are not required to meet 
the, SR during the time that the PCIVs are open. A third 
Note states that performance of the SR is not required for 
test taps with a diameter~ 1 inch. It is the intent that 
this SR must still be met, but actual performance is ~ot 
required for test taps with a diameters 1 inch. The Note 3 
allowance 1s consistent with the original p1ant licensing 
basis. 
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Th1s SR verifies that each primary containm0nt manual 
1solation valve and blind flange that is located inside 
primary containment and not locked, sealed, or otherwise 
secured and is required to be clQsed during accident 
conditions is closed. The SR helps to ensure that post 
accident leakage of radioactive fluids or gases outside the 
primary containment boundary is within design limits. For 
PCIVs inside primary containment, the Frequency defined as 
"prior to entering MODE 2 or 3 from MODE 4 if primary 
containment was de-inerted while in MODE 4, if not performed 
within the previous 92 days" is appropriate since these 
PCIVs are operated under administrative controls and the 
probability of their misalignment is low. This SR does not 
apply to valves that are locked, sealed, or otherwise 
secured in the closed position, since these valves were 
verified to be in the correct position upon locking, 
sealing, or securing. 

Two Notes have been added to this SR. The first Note allows 
valves and blind flanges located in high radiation areas to 
be verified by use of administrative controls. Allowing 
verification by administrative controls is considered 
acceptable since the primary containment is inerted and 
access to these areas is typically restricted during 
MODES 1, 2, and 3 for ALARA reasons. Therefore, the 
probability of misalignment of these PCIVs, once they have 
been verified to be in their proper position, is low. A 
second Note has been included to clarify that PCIVs that are 
open under administrative controls are not required to meet 
the SR during the time that the PCIVs are open. 

SR 3.6,1.3,6 

The traversing incore probe (TIP) shear isolation valves are 
actuated by explosive charges. Surveillance of explosive 
charge continuity provides assurance that TIP valves will 
actuate when required. Other administrative controls, such 
as those that limit the shelf life of the explosive charges, 
must be followed. The Surveillance Frequency is contro1led 
under the Surveillance Frequency Control Program. 

SR 3,6,1.3.7 

Verifying the correct alignment for each manual valve in the 
SGI~ System required flow paths provides assurance that the 
prop€r flow paths exist for system operation. Th1s SR does 
not apply to valves that are locked or otherwise secured in 
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position, since these valves were verified to be in the 
correct position ~rtor to locking or securiAg. This SR 
does not require a~~ testing or valve manipulatio~; rather, 
i.t inv.olves verification that those valves <::apa.ble of being 
mhpositiG,ned are in. the correct position. This SR does 
not apply to valve~ that cannot be inadvertently 
misaligned, sych ?S cheek valves. The Surveillanc~ 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1.3,8 

Verify,ing the isolation time of each power operated 
automatic PCIV is within limits is re:quir.ed to demonstrate 
OPERABILITY. MSIV& may be excluded from this SR since MSIV 
full closure isolation tim@ is demonstrated by 
SR 3.6.1.3.9. The isolation time test ensures that the 
valve will isolate in a time period less than or equal to 
that assumed in the safety analyses. The isolation time is 
in accordance with Reference 2 or the requirements of the 
Inservice Testing Program which ever is more conservative. 
The Frequency of this SR is in accordance with the 
requirements of the INSERVICE TESTING PROGRAM. Compliance 
with SR 3.6.1.3.8 requires only the stroke time test to 
be performed per the frequency requirements of the 
Inservice Testing Program. In accordance with 10 CFR 
50.69 (reference 8), for power operated PCIVs 
categorized. RISC-3, Alternative Treatments may be 
implemented for IST Program and ASME OM Code 
requirements oth~r than the SR 3.6.1.3.8 stroke time 
testing (i.e., fail safe testing, position indication 
verification testing, and Appendix J seat leakage 
testing when allowed per 10 CFR 50.69{b)(l)(x) 

" cr1teri a). 

SR 3 •' 6 • 1. 3 • 9 

Verifying that the isolation time of each MSIV is within 
the specified limits is required to d,enm!ilstrate 
OPERAB,ILITY. The isolation time test -eris.ur-es that the M$IV 
w-il l isolate in a ttme period that does nnt exceecil the 
times assumed in the DBA analyses. ThiS e.ns1,1re·s that the 
calculatid radiological consequences of these events remain 
within 10 CfR 50. 67 l 1 mits as rnodifi ed in R,egul atory Gui de 
1.183·, Tab·l e fr. The- rr!tquency of this SR is 1n acco.rd,an~e 
w1th the requirements of the INSERVICE TESTING PROGRAM. 

SR 3.6,1,3.10 

Automatic PCIVs clo,se on a primary contah1m'E!nt isolation 
sig~al to pr~vent lea~age of radio,active materiul from 
primary containrn-ent fQllowing a DB.A. TMs SR ensures that 
each automatic PCIV will actuate to its i5clation position 
on a primary containment isolatfon signal. The LOGIC 
SYSTEM 

CD 
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FUNCTIONAL TEST in LCO 3.3.6.l overlaps this SR to provide 
complete testing of the safety function. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1.3.11 

This SR requires a demonstration that a representative 
sample of reactor instrumentation line excess flow check 
valve (EFCVs) is OPERABLE by verifying that the valve 
actuates to the isolation position on a simulated instrument 
line break signal. The representative sample consists of an 
approximately equal number of EFCVs, such that each EFCV is 
tested at least once every 10 years (Nominal). In addition, 
the EFCVs in the sample are representative of the various 
plant configurations, models, sizes and operating 
environments. This ensures that any potentially common 
problem with a specific type of application of EFCV is 
detected at the earliest possible time. This SR provides 
assurance that the instrumentation line EFCVs will perform 
so that predicted radiological consequences will not be 
exceeded during a postulated instrument line break event. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.1.3.12 

The TIP shear isolation valves are actuated by explosive 
charges. An in place functional test is not possible with 
this design. The explosive squib is removed and tested to 
provide assurance that the valves will actuate when 
required. The replacement charge for the explosive squib 
shall be from the same manufactured batch as the one fired 
or from another batch that has been certified by having one 
of the batch successfully fired. The 3urveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 
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This SR ensures that in case the non-safety grade instrument 
air system is unavailable, the SGIG System will perform its 
design function to supply nitroge~ gas ~t the required 
pressure for valve operators and vwlv@ seals supported by the 
SG}G System. The Survei 11 ance rrequency is wntrol led under 
tbe Surveillance Frequency Control Program. 

SR 3.6.1.3.14 

Total leakage through all four main steam lines must bes 170 
scfh, ands 85 scfh for any one steam line, when tested at 
~ 25 psig. The analysis in Reference 1 is based on treatment 
of MSIV leakage as secondary containment bypass leakage, 
independent of the primary to secondary containment leakage 
analyzed at La, The Frequency is in accordance with the 
Primary Containment Leakage Rate Testing Program. 

SR 3.6.1.3.15 

Verifying the opening of each 6 inch and 18 inch primary 
containment purge valve and each 18 inch primary containment 
exhaust valve is restricted by a blocking device to less than 
or equal to the required maximum opening angle specified in 
the UFSAR (Ref. 4} is required to ensure that the valves can 
close under OBA conditions. Although the valves are designed 
to close under OBA conditions, evaluation of a LOCA 
concurrent with purging operations is no longer required to 
be evaluated with the impiementation of Alternate Source 
Term. At other times pressurization concerns are not 
present, th us the purge and exh'a us t valves can !Ye fully open. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.6,1.3.16 
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Tbe inflatable seal of each 6 inch and 18 inch pr1mary 
containment purge valve a.li1d each 18 inch primary containment 
exhaust valv,e must be rep.laced periQdically. This will 
allow the opportunity for replacement ~efore gross leakage 
failure occurs. 

1. UFSAR, Chapter 14. 

2. UFSAR, Table 7.3.1. 

3. 10 CFR 50, Appendix J, Option B. 

4. UFSAR, Table 7.3.1, Note 17. 

5. UFSAR, Table 5.2.3. 

6. UFSAR, Table 7.3.1, Note 14. 

7. 

8. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

10 CFR 50.69, Risk-Informed Categorization and 
Treatment of Structures, Systems and Components for 
Nuclear Power Reactors. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.4 Drywell Air Temperature 

BASES 

BACKGROUND The drywell contains the reactor vessel and piping, which 
add heat to the airspace. Drywell coolers remove heat and 
maintain a suitable environment. The average airspace 
temperature affects the calculated response to postulated 
Design Basis Accidents (OBAs). The limitation on the 
drywell average air temperature was developed as reasonable, 
based on operating experience. The limitation on drywell 
air temperature is used in the Referenc~ 1 safety analyses. 

APPLICABLE Primary containment performance is evaluated for a SAFETY ANALYSES spectrum of break sizes for postulated loss of coolant 
accidents (LOCAs) (Ref. 1). Among the inputs to the design 
basis analysis is the initial drywell average air 
temperature (Ref. 1). Analyses assume an initial average 
drywell air temperature of 145°F. This limitation ensures 
that the safety analysis remains valid by maintaining the 
expected initial conditions and ensures that the peak LOCA 
drywell temperature does not exceed the maximum allowable 
temperature of 281°F (Ref. 2) except for a brief period of 
less than 20 seconds which was determined to be acceptable 
in References 1 and 3. Exceeding this design temperature 
may result in the degradation of the primary containment 
structure under accident loads. Equipment inside primary 
containment required to mitigate the effects of a OBA is -
designed to operate and be capable of operating under 
environmental conditions expected for the accident. 

LCO 

PBAPS UNIT 3 

Drywe 11 air temperature satisfies Criterion 2 of the NRC 
Policy Statement. 

In the event of a OBA, with an initial drywell average air 
temperature less than or equal to the LCO temperature limit, 
the resultant peak accident temperature is maintained within 
acceptable limits for the drywell. As a result, the ability 
of primary containment to perform its design function is 
ensured. 

(continued) 
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Drywell Air Temperature 
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In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, maintaining drywell average air 
temperature within the limit is not required in MODE 4 or 5. 

Ll. 

With drywell average air temperature not within the limit of 
the LCO, drywell average air temperature must be restored 
within 8 hours. The Required Action is necessary to return 
operation to within the bounds of the primary containment 
analysis. The 8 hour Completion Time is acceptable, 
considering the sensitivity of the analysis to variations in 
this parameter, and provides sufficient time to correct 
minor problems. 

8.1 and 8.2 

If the drywell average air temperature cannot be restored to 
within the limit within the required Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3.6.1.4.1 

Verifying that the drywell average air temperature is within 
the LCO limit ensures that operation remains within the 
limits assumed for the primary containment analyses. 
Drywell air temperature is monitored in various quadrants 
and at various elevations. Due to the shape of the drywell, 
a volumetric average is used to determine an accurate 
representation of the actual average temperature. 

(continued) 
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The 5urveillance Frequency 1s controlled under the 
Surveil 1 ance Fr€quency Control Program. 

1. NEDC-33566P, "Safety Analysts Report for Exelon Peach 
~ottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision O. 

2. UFSAR, Section 5.2.3.1. 

3. D'eleted 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.5 Reactor Building-to-Suppression Chamber Vacuum Breakers 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The function of the reactor building-to-suppression chamber 
vacuum breakers is to relieve vacuum when primary 
containment depressurizes below reactor building pressure. 
If the drywell depressurizes below reactor building 
pressure, the negative differential pressure is mitigated by 
flow through the reactor building-to-suppression chamber 
vacuum breakers and through the suppression-chamber-to
drywell vacuum breakers. The design of the external 
(reactor building-to-suppression chamber) vacuum relief 
provisions consists of two vacuum breakers (a check valve 
and an air operated butterfly valve), located in series in 
each of two lines from the reactor building to the 
suppression chamber airspace. The butterfly valve is 
actuated by a differential pressure signal. The check valve 
is self actuating and can be manually operated for testing 
purposes. The two vacuum breakers in series must be closed 
to maintain a leak tight primary containment boundary. 

A negative differential pressure across the drywell wall is 
caused by rapid depressurization of the drywell. Events 
that cause this rapid depressurization are cooling cycles, 
primary containment spray actuation, and steam condensation 
in the event of a primary system rupture. Reactor 
building-to-suppression chamber vacuum breakers prevent an 
excessive negative differential pressure across the pr,mary
containment boundary. Cooling cycles result in minor 
pressure transients in the drywell, which occur slowly and 
are normally controlled by heating and ventilation° 
equipment. Inadvertent spray actuation results in a 
significant negative pressure transient and is the de:sign 
basis event postulated in sizing the external {r,ea'Ctor 
building-to-suppression chamber) vacuum breakers. 

The external vacuum breakers are sized on the basis of the 
air flow from the secondary containment that is required to 
mitigate the depressurization transient and limit the 
maximum negative containment (suppression chamber) pressure 
to within design limits. The maximum depressurization rate 
is a function of the primary containment spray flow rate and 
temperature and the assumed initial conditions of the 

{.continued) 
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suppression chamber atmosphere. Low spray temperatures and 
atmospheric conditions that yield the minimum amount uf 
contained noncondensible gases are assumed for conservatism. 

The Safety Grade Instrument Gas (SGIG) System supplies 
pressurized nitrogen gas (from the Containment Atmospheric 
V1lution (CAD) System liquid nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust isolation valve inflatable seals, t~e reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation butterfly valves a.nd inflatable seal, and the CAC 
and CAD Systems vent control air operated valves. The SGIG 
System thus performs two distinct post-LOCA functions: (1) 
supports containment isolation and (2) supports CAD System 
vent operation. SGIG System requirements are addressed for 
each of the supported system and components in LCO 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," LCO 3.6.1.5, 
and ''Reactor Building-to-Suppression Chamber Vacuum 
Breakers." For the SGIG System, liquid nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer where it is converted to a gas. The gas 
then flo~s into a Unit 2 header and a Unit 3 header 
separated by two manual globe valves. From each header, the 
gas then branches to each valve operator or valve seal 
supplied by the SGIG System. Each branch is separated from 
the header by a manual globe valve and a cheGk valve. 

To support SGIG System functions, the nitrogen inventory is 
equivalent to a stor~ge tank minimum required level of~ 22 
inches water column, or a technically justified source of 
equivalent inventory~ 124,000 scf at 250 psig, and a 
minimum requir?d SGIG System header pressure Df 80,psig. 

Analytical methods and assumptions involving the rea-ctor
building-to-suppression chamber vacuum breakers are used as 
part of the accident response of the containment systems. 
Internal (suppression-chamber-to-drywell) and e~ternal 
(reactor building-to-suppression chamber) vacuum breakers 
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are provided as part of the primary containment to limit the 
negative differential pressure across the drywell and 
suppression chamber walls, which fonn part of the primary 
containment boundary. 

The safety analyses assume the external vacuum breakers to 
be closed initially and to be fully open at 0.75 psid. 
Additionally, of the four reactor building-to-suppression 
chamber vacuum breakers {two in each of the two lines from 
the reactor building-to-suppression chamber airspace}, one 
is assumed to fail in a closed position to satisfy the 
single a~tive failure criterion. Design Basis Accident 
{OBA) analyses require the vacuum breakers to be closed 
initially and to remain closed and leak tight with positive 
primary containment pressure. 

Three cases were considered in the safety analyses to 
determine the adequacy of the external vacuum breakers: 

a. A small break loss of coolant accident followed by 
actuation of both drywell spray loops; 

b. Inadvertent actuation of one drywell spray loop during 
normal operation; and 

c. A postulated OBA assuming low pressure coolant 
injection flow out the loss of coolant accident break, 
which condenses the drywell steam. 

The results of these three cases show that the external 
vacuum breakers, with an opening setpoint of 0.75 psid, are 
capable of maintaining the differential pressure within 
design limits. 

The reactor building-to-suppression chamber vacuum breakers 
satisfy Criterion 3 of the NRC Policy Statement. 

All reactor building-to-suppression chamber vacuum breakers 
are required to be OPERABLE to satisfy the assumptions used 
in the safety analyses. The requirement ensures that the 
two vacuum breakers {check valve and air operated butterfly 
valve) in each of the two lines from the reactor building to 

(continued} 
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the suppression chamber ,airspace are closed. Al so, the 
requirement ensures both vacuum breakers in each line will 
open to relieve a negative pressure in the suppression 
chamber (except during testing or when performing their 
intended function). 

In addition, for the reactor building-to-suppression chamber 
vacuum breakers to be considered OPERABLE and clesed, the 
SGIG System supplying nitrogen gas to the air operated 
valves and inflatable seal of the vacuum breakers must be 
OPERABLE. 

In MODES 1, 2, and 3, a OBA could result in excessive 
negative differential pressure across the drywell wall 
caused by the rapid depressurization of the drywell. The 
event that results in the limiting rapid depressurization of 
the drywell is the primary system rupture, which purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in 
depressurization of the drywell. The limiting pressure and 
temperature of the primary system prior to a DBA occur in 
MODES 1, 2, and 3. Excessive negative pressure inside 
primary containment could also occur due to inadvertent 
initiation of the Drywell Spray System. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, maintaining reactor 
building-to-suppression chamber vacuum breakers OPERABLE is
not required in MODE 4 or 5. 

C 

A Note has been added to provide clarification that, for the 
purpose of this LCO, separate Condition entry is allowed for 
each penetration flow path. 

A. I 

With one or more lines with one vacuum breaker not closed, 
the leak tight primary containment boundary may be 
threatened. Therefore, the inoperable vacuum breakers must 
be restored to OPERABLE status or the open vacuum breaker 
closed within 72 hours. The 72 hour Completion Time is 
consistent with requirements for inoperable suppression 
chamber-to-drywell vacuum breakers in LCO 3.6.1.6, 

(continued) 
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Ll (continued) 

"Suppression Chamber-to-Drywell Vacuum Breakers." The 
72 hour Completion Time takes 1nto account the redundant 
capability afforded by the remaining breakers, the fact that 
the OPERABLE breaker in each of the 11nes 1s closed, and the 
low probability of an event occurring that would require the 
vacuum breakers to be OPERABLE during this period. 

Ll 

With one or more lines with two vacuum breakers not closed, 
primary containment integrity is not maintained. Therefore, 
one open vacuum breaker must be closed within 1 hour. This 
Completion Time is consistent with the ACTIONS of 
LCO 3.6.1.1, NPrimary Containment," which requires that 
primary containment be restored to OPERABLE status within 
1 hour. 

Ll 

With one line with one or more vacuum breakers inoperable 
for opening, the leak tight primary containment boundary is 
intact. The ability to mitigate an event that causes a 
containment depressurization is threatened if one or more 
vacuum breakers in at least one vacuum breaker penetration 
are not OPERABLE. Therefore, the inoperable vacuum breaker 
must be restored to OPERABLE status within 72 hours or in 
accordance with the Risk Informed Completion Time Program. 
This is consistent with the Completion Time for Condition A 
and the fact that the leak tight primary containment 
boundary is being maintained. 

If one line has one or more vacuum breakers inoperable for 
open1ng and they are not restored within the Completion Time in 
Condition C, the remaining vacuum breakers in the remaining line 
can provide the opening function. The plant must be brought to a 
condition in which the overall plant risk is minimized. To 
achieve this status, the plant must be brought to at least MODE 3 
within 12 hours. Remaining 1n the Applicab111ty of the LCO is 
acceptable because the plant r1sk in MODE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 1) and because the time spent 
in MODE 3 t0 perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry into 
MODE 4 may be made as it is also an acceptable low-risk state. 
The allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challengin9 
plant systems. 

(continued) 
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With two lines wHn o:1:1f2 or more l,(·acblum breakers inG;perable 
for opening, the primary containment boundary is irttact. 
How.ever, in the eVerrt of a contatr1ment depressur·ization, th:e 
fun ct i on o f t h e v a eu.um b r e a k e r s i s l o s t . The re f o re , a l l 
vacuum breakers in crne line must be restored to OPERABLE 
status within 1 h@ur. This Completion Time is consistent 
with the ACTIONS of LCO 3 .. 6.1.1, which requires th.at primary 
cont<)i nment be restored tu OPERM3LE status within 1 ihour. 

F. l aQd F. 2 

If any Required Action and associated Completion Time for 
Conditions~. B, or E cannot be met, the plant must be 
brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MO D'E 3 with i n 12 h o u r s and t o MOD E 4 w i t h i n 3 6 ho u r s : The 
alTowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

SR 3,6.1.5.1 

Verifying that the nitrogen inventory 1s equivalent to a 
level in the liquid nitrogen tank of~ 22 inches water 
column (~ 124,000 scf at 250 psig) will ensure at le~st 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time after an accident 
to replenish the nitrogen supply in order to maintain the 
design function of the reactor building-t-0-suppression 
v·act.rnm bir,eakers. Th.e inventory is verified tQ ensur-e th.at 
the system is capable of performing its intended is-0latifjn 
function w'hen required. The Sunei 11 a nee frequency ~ s 
controlled under the Surveill~nce Frequency Control Program. 

SR 3,6.1.5.2 

This SR errsures that the pres'S,ure in the SGIG System lleader 
is~ 80 psig. This ensures that the post-LOCA nitrog~n 
pressure provided to the valve operators and valve s~als 
th-et is aQequate f~r the $GIG to perform its design 
function. The Surveillance Frequency is controlled under 
the Survei 11 a,nce Frequency Contr©l Program. 
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SR 3,6.1.5.3 

Each vacuum breaker i~ verified to be closed to ensure that 
a potential breach in the primary containment boundary is 
not present. This Surveillance is performsd by observing 
local or control room indications of vacuum breaker position 
or by verifying a differential pressure of 0.75 psid is 
maintained between the reactor building and suppression 
chamber. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

Two Notes are added to this SR. The first Note allows 
reactor building-to-suppression chamber vacuum breakers 
opened in conjunction with the performance of a Surveillance 
to not be considered as failing this SR. These periods of 
opening vacuum breakers are controlled by plant procedures 
and do not repre~ent inoperable vacuum breakers. A second 
Note is included to clarify that vacuum breakers open due to 
an actual differential pressure, are not considered as 
failing this SR. 

SR 3.6,1.5,4 

Verifying the correct alignment for each manual valve in the 
SGIG System required flow paths provides assurance that the 
proper flow paths exist for system operation. This SR does 
not apply to valves that are locked or otherwise secured in 
position, since these valves were verified to be in the 
correct position prior to locking or securing. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 
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SR 3.6.1.5.5 

Each vacuum breaker must be cycled to ensure that 1t opens 
properly to perform its design function and returns to its 
fully closed position. This ensures that the safety 
analys.is assumptions are valid. The Surveillance_ Freq1,1ency 
is c0ntrolled under the Surveillance Frequency Control 
Program. 

SR 3.6.1.5.6 

Demonstration of air operated vacuum breaker opening 
setpoint 1s necessary to ensure that the safety ~nalysis 
assumption regarding vacuum breaker full open differential 
pressure of~ 0.75 psid is valid. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.1.5.7 

This SR ensures that in case the non-safety grade instrument 
air system is unavailable, the SGIG System will perform its 
design function to supply nitrogen gas at the required 
pressure for valv.e operators and valve seals supported by 
the SGIG System. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

1. ~EDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.6.1.6 Suppression Chamber-to-Drywell Vacuum Breakers 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The function of the suppression chamber-to-drywell vacuum 
breakers is to relieve vacuum in the drywell. There are 
12 internal vacuum breakers located on the vent header of 
the vent system between the drywell and the suppression 
chamber, which allow air and steam flow from the suppression 
chamber to the drywell when the drywell is at a negative 
pressure with respect to the suppression chamber. 
Therefore, suppression chamber-to-drywell vacuum breakers 
prevent an excessive negative differential pressure across 
the wetwell drywell boundary. Each vacuum breaker is a self 
actuating valve, similar to a check valve, which can be 
remotely operated for testing purposes. 

A negative differential pressure across the drywell wall is 
caused by rapid depressurization of the drywell. Events 
that cause this rapid depressurization are cooling cycles, 
drywell spray actuation, and steam condensation from sprays 
or subcooled water reflood of a break in the event of a 
primary system rupture. Cooling cycles result in minor 
pressure transients in the drywell that occur slowly and are 
normally controlled by heating and ventilation equipment. 
Spray actuation or spill of subcooled water out of a break 
results in more significant pressure transients and becomes 
important in sizing the internal vacuum breakers. 

In the event of a primary system rupture, steam condensation 
within the drywell results in the most severe pressure 
transient. Following a primary system rupture, air- in the 
drywell is purged into the suppression chamber free 
airspace, leaving the drywell full of steam. Subsequent 
condensation of the steam can be caused in two possible 
ways, namely, Emergency Core Cooling Systems flow from a 
recirculation line break, or drywell spray actuation 
following a loss of coolant accident (LOCA). These two 
cases detennine the maximum depressurization rate of the 
drywell. 

In addition, the waterleg in the Mark I Vent System 
downcomer is controlled by the drywell-to-suppression 
chamber differential pressure. If the drywell pressure is 
less than the suppression chamber pressure, there will be an 
increase in the vent waterleg. This will result in ari 

(continued) 
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increase in the water clearing in~rtia in the event of a 
postulated LOCA, resulting in an increase in the peak 
drywell pressure. This in turn will result in an increase 
in the po0l swell dynamic loads. The internal vacuum 
breakers limit the height of the waterleg in the vent system 
during normal operation. 

Analytical methods and assumptions involving the 
suppression chamber-to-drywell vacuum breakers are used as 
part of the accident response of the primary containment 
systems. Internal (suppression chamber-to-drywell) and 
external (reactor building- to-suppression chamber) vacuum 
breakers are provided _as part of the primary containment to 
limit the negative differential pressure across the drywell 
and suppression chamber walls that form part of the primary 
containment boundary. 

The safety analyses assume that the internal vacuum breakers 
are closed initially and are fully open at a differential 
pressure of 0.5 psid. Additionally, 1 of the 9 internal 
vacuum breakers required to open is assumed to fail in a 
closed position. The results of the analyses show that the 
design pressure is not exceeded even under the worst case 
accident scenario. The vacuum breaker opening differential 
pressure setpoint and the requirement that 9 of 12 vacuum 
breakers be OPERABLE are a result of the requirement placed 
on the vacuum breakers to limit the vent system waterleg 
height. The total cross sectional area of the main vent 
system between the drywell and suppression chamber needed to 
fulfill this requirement has been established as a minimum 
of 51.5 times the total break area. In turn, the vacuum 
relief capacity between the drywell and suppression chamber 
should be 1/16 of the total main vent cross sectional area, 
with the valves set to operate at 0.5 psid differential 
pressure. This was the original design basis for Peach 
Bottom, which required 10 18" vac~um breakers to meet the 
1/16 of the total main vent cross sectional area. However, 
the current design basis requirement for 9 vacuum breakers 
requir~d to be operable, one of which is assumed to fail to 
open (single active failure), is found in Reference 2. 
Design Basis Accident (OBA) analyses require the vacuum 
breakers to be closed initially and to remain closed and 
leak tight, until the suppression pool is at a positive 
pressure r~lative to the drywell. All suppression chamber
to-drywell vacuum breakers are considered cTosed if a leak 
test confirms that the bypass area between the drywall and 
suppression chamber is less than or equivalent to a one-inch 
diamet~r hole (Ref. 1). 

The suppression chamber-to-drywell vacuum breakers satisfy 
Criterion 3 of th~ NRC Policy Statement. 

(continued) 
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Only 9 of the 12 vacuum breakers must be OPERABLE for 
opening. All suppression chamber-to-drywell vacuum breakers 
are required to be closed (except when the va'cuum breakers 
are performing their intended design function). All 
suppression chamber-to-drywell vacuum breakers are 
con_sidered cJosed, even if position indication shows that 
one or more vacuum breakers is not fully seated, if a leak 
test confinns that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole. The vacuum breaker OPERABILITY requirement 
provides assurance that the drywell-to-suppression chamber 
negative differential pressure remains below the design 
value. The requirement that the vacuum breakers be closed 
ensures that there is no excessive bypass leakage should a 
LOCA occur. 

In MODES 1, 2, and 3, a OBA could result in excessive 
negative differential pressure across the drywell wall, 
caused by the rapid depressurization of the drywell. The 
event that results in the limiting rapid depressurization of 
the drywell is the primary system rupture that purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in 
depressurization of the drywell. The limiting pressure and 
temperature of the primary system prior to a OBA occur in 
MODES 1, 2, and 3. Excessive negative pressure inside the 
drywell could also occur due to inadvertent actuation of the 
Drywell Spray System. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced by the pressure and temperature 
limitations in these MODES; therefore, maintaining 
suppression chamber~to-drywell vacuum breakers OPERABLE is 
not required in MOOE 4 or 5. 

A.:l 

With one of the required vacuum breakers inoperable for 
opening (e.g., the vacuum breaker is not open and may be 
stuck closed or not within its opening setpoint limit, so 
that it would not function as designed during an event that 
depressurized the drywell), the remaining eight OPERABLE 
vacuum breakers are capable of providing the vacuum relief 
function. However, overall system reliability is reduced 

(c-0ntinued) 
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A...1 (continued) 

because a single failure in one of the remaining vacuum 
breakers could result in an excessive suppression chamber
to-drywell differential pressure during a OBA. Therefore, 
with one of the nine required vacuum breakers inoperable, 
72 hours is allowed to restore the inoperable vacuum breaker 
to OPERABLE status so that plant conditions are consistent 
with those assumed for the design basis analysis. The 
72 hour Completion Time is considered acceptable due to the 
low probability of an event in which the remaining vacuum 
breaker capability would not be adequate. Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time Program. 

If a required suppression chamber-to-drywell vacuum breaker is 
inoperable for opening and is not restored to OPERABLE status 
within the required Completion Time, the plant must be brought to 
a condition in which the overall plant risk is minimized. To 
achieve this status, the plant must be brought to at least MOOE 3 
within 12 hours. Remaining in the Applicability of the LCO is 
acceptable because the plant risk in MOOE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 3) and because the time spent 
in MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry into 
MODE 4 may be made as it is also an acceptable low-risk state. 
The allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

Ll 

An open vacuum breaker allows communication between the 
drywell and suppression chamber airspace, and, as a result, 
there is the potential for suppression chamber 
overpressurization due to this bypass leakage if a LOCA were 
to occur. Therefore, the open vacuum breaker must be 
closed. A short time is allowed to close the vacuum breaker 
due to the low probability of an event that would pressurize 
primary containment. If vacuum breaker position indication 
is not reliable, an alternate method of verifying that the 
vacuum breakers are closed must be performed within 
10 hours. All suppression chamber-to-drywe11 vacuum 
breakers are considered closed, even if the "not fully 
seated" indication is shown, if a leak test confirms that 
the bypass area between the drywell and suppression chamber 
is less than or equivalent to a one-inch diameter hole 
(Ref. 1). The required 10 hour Completion Time is 
considered adequate to perform this test. If the leak test 
fails, not on1y must the Actions be taken (close the open 
vacuum breaker within 10 hours), but also the appropriate 
Condition and Required Actions of LCO 3.6.1.1, Primary 
Containment, must be entered. 

Ccont1nued) 
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If the open suppression chamber-to-drywel1 vacuum breaker 
cannot be closed within the required Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3,6.1.6.1 

Each vacuum breaker is verified closed to ensure that this 
potential large bypass leakage path is not present. This 
Surveillance is performed by observing the vacuum breaker 
position indication or by performing a leak test that 
confirms that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole. If the bypass test fails, not only must the 
vacuum breaker(s) be considered open and the appropriate 
Conditions and Required Actions of this LCO be entered, but 
also the appropriate Condition and Required Action of LCO 
3.6.1.1 must be entered. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

A Note is added to this SR which allows suppression chamber
to-drywell vacuum breakers opened in conjunction with the 
performance of a Surveillance to not be considered as failing 
this SR. These periods of opening vacuum breakers are 
controlled by plant procedures and do not represent 
inoperable vacuum breakers. 

SR 3.6,1.6,2 

Each required vacuum breaker must be cycled to ensure that 
it opens adequately to perform its design function and 
returns to the fully closed position. This ensures that the 
safety analysis assumptions are valid. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 
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SR 3.6.1.6.3 

Verification of the vacuum breaker setpoint for full open9ng 
is necessary to ansure that the safety analysis assumption 
regarding vacuum breaker full open differential pressure of 
0.5 psid is valid. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

1. Safety Evaluation by the Office of Nuclear Reactor 
Regulation Supporting Amendment Nos. 127 and 130 to 
Facility Operating License Nos. DPR-44 and DPR-56, 
dated Feb~uary 18, 1988. 

2. ME-0161, "Det. Actual# Wetwell to Drywell Vacuum 
Breakers Reqd." 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for 8WR Plants, December 2002. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.1 Suppression Pool Average Temperature 

BASES 

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volume of water called the suppression 
pool. The suppression pool is designed to absorb the decay 
heat and sensible energy released during a reactor blowdown 
from safety/relief valve discharges or from Design Basis 
Accidents (DBAs). The suppression pool must quench all the 
steam released through the downcomer lines during a loss of 
coolant accident (LOCA). This is the essential mitigative 
feature of a pressure suppression containment that ensures 
that the peak containment pressure is maintained below the 
maxim1.111 allowable pressure for DBAs (56 psig). The 
suppression pool must also condense steam from steam exhaust 
lines in the turbine driven systems {i.e., the High Pressure 
Coolant Injection System and Reactor Core Isolation Cooling 
System). Suppression pool average temperature (along with 
LCO 3.6.2.2, asuppression Pool Water Level") is a key 
indication of the capacity of the suppression pool to 
fulfill these requirements. 

The technical concerns that lead to the development of 
suppression pool average temperature limits are as follows: 

a. Complete steam condensation-the original limit for the 
end of a LOCA blowdown was 170°F, based on the Bodega 
Bay and Humboldt Bay Tests; 

b. Primary containment peak pressure and temperature
.design pressure is 56 psig and design temperature,is 
281°F (Ref. l); 

c. Condensation oscillation loads-maximum allowable 
initial temperature is 11o·F. 

APPLICABLE The postulated OBA against which the primary containment 
SAFm ANALYSES performance is evaluated is the entire spectrum of 

postulated pipe breaks within the primary containment. 
Inputs to the safety analyses include initial suppression 
pool water volume and suppression pool temperature (Ref. 2). 
An initial pool temperature of 95°F is assumed for the 

{continued) 
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Reference land Reference 2 analyses. Reactor shutdown at a 
pool temperature of ll0°F and vessel depressurization at a 
pool temperature of 120°F are assume<! for the Reference 2 
analyses. The limit of 105°F, at which testing is 
terminated, is not used in the safety analyses because DBAs 
are assumed to not initiate during unit testing. 

Suppression pool average temperature satisfies Criteria 2 
and 3 of the NRC Policy Statement. 

A limitation on the suppression pool average temperature is 
required to provide assurance that the containment 
conditions assumed for the safety analyses are met. This 
limitation subsequently ensures that peak primary 
containment pressures and temperatures do not exceed maximum 
allowable values during a postulated OBA or any transient 
resulting in heatup of the suppression pool. The LCO 
requirements are: 

a. Average temperature~ 95°F when any OPERABLE wide 
range neutron monitor (WRNM) channel is at 1.00EO % 
power or above and no testing that adds heat to the 
suppression pool is being performed. This requirement 
ensures that licensing bases initial conditions are 
met. 

b. Average temperature~ 105°F when any OPERABLE WRNM 
channel is at 1.00EO % power or above and testing that 
adds heat to the suppression pool is being performed. 
This required value ensures that the unit has testing 
flexibility, and was selected to provide margin below 
the 110°F lifuit at which reactor shutdown is required. 
When testing ends, temperature must be restored to 
~ 95°F within 24 hours according to Required 
Action A.2. Therefore, the time period that the· 
temperature is> 9'5°F is short enough not to cause a 
significant increase in unit risk. 

c. Average temperature~ 110°F when all OPERABLE WRNM 
channels are below l.OOEO % power. This requirement 
ensures that the unit will be shut down at> ll0°F. 
The pool is designed to absorb decay heat and sensible 
heat but could be heated beyond design limits by the 
steam generated if the reactor is not shut down. 

{continued} 
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Note that WRNH indication at l.OOEO % power is a 
convenient measure of when the reactor is producing power 
essentially equivalent to 1% RTP. At this power level, heat 
input is approximately equal to normal system heat losses. 

In HODES 1, 2, and 3, a DBA could cause significant heatup 
of the suppression pool. In MODES 4 and 5, the probability 
and consequences of these events are reduced due to the 
pressure and temperature limitations in these MODES. 
Therefore, maintaining suppression pool average temperature 
within limits is not required in MODE 4 or 5. 

A. I and A.2 

With the suppression pool average temperature above the 
specified limit when not performing testing that adds heat 
to the suppression pool and when above the specified power 
indication, the initial conditions exceed the conditions 
assumed for the Reference 1, 2, and 3 analyses. However, 
primary containment cooling capability still exists, and the 
primary containment pressure suppression function will occur 
at temperatures well above those assumed for safety 
analyses. Therefore, continued operation is allowed for a 
limited time. The 24 hour Completion Time is adequate to 
allow the suppression pool average temperature to be 
restored below the limit. Additionally, when suppression 
pool temperature is> 95°F, increased monitoring of the 
suppression pool temperature is required to ensure that it 
remains~ 110°F. The once per hour Completion Time is 
adequate based on past experience, which has shown that pool 
telllJ)erature increases relatively slowly except when testing 
that adds heat to the suppression pool is being performed. 
Furthermore, the once per hour Completion Time is considered 
adequate in view of other indications in the control room, 
including alarms, to alert the operator to an abnormal 
suppression pool average temperature condition . 

.6..:.1 

If the suppression pool average temperature cannot be 
restored to within limits within the required Completion 
Time, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the power must be 
reduced to below 1.00EO % power for all OPERABLE WRNMs 
within 

(continued) 
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12 hours. The 12 hour Completion Time is reasonable, based 
on operating experience, to reduce power from full power 
conditions in an orderly manner and without challenging 
plant systems. 

Ll 

Suppression pool average temperature is allowed to be> 95°F 
when any OPERABLE WRNM channel is at 1.00EO % power or 
above, and when testing that adds heat to the suppression 
pool is being perfonned. However, if temperature is 
> 105°F, all testing must be innnediately suspended to 
preserve the heat absorption capability of the suppression 
pool. With the testing suspended, Condition A is entered 
and the Required Actions and associated Completion Times are 
applicable. 

D.1, D.2, and D.3 

Suppression pool average temperature> 110°F requires that 
the reactor be shut down immediately. This is accomplished 
by placing the reactor mode switch in the shutdown position. 
Further cooldown to MODE 4 is required at normal cooldown 
rates (provided pool temperature remains~ 120°F). 
Additionally, when suppression pool temperature is> 110°F, 
increased monitoring of pool temperature is required to 
ensure that it remains~ 120°F. The once per 30 minute 
Completion Time is adequate, based on operating experience. 
Given the high suppression pool average temperature in this 
Condition, the monitoring Frequency is increased to twice 
that of Condition A. Furthermore, the 30 minute Completion 
Time is considered adequate in view of other indications 
available in the control room, including alanns, to alert 
the operator to an abnormal suppression pool average 
temperature condition. 

E.I and E.2 

If suppression pool average temperature cannot be maintain~ 
at~ 120°F, the plant must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the reactor 
pressure must be reduced to< 200 psig within 12 hours, and 
the plant must be brought to at least MODE 4 within 

(continued} 
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E.1 and E.2 (continued) 

Suppression Pool Average Temperature 
:B 3.6.2.1 

16 hours. The allowed Completion Times are reasonable. 
~ased on operating experience, to reach the required plant 
conditions from full pow€r conditions in an order1y manner 
and without challenging plant systems. 

Continued addition of heat to the suppression pool with 
suppression pool temperatu~e > 120°F could result in 
exceeding the design basis maximum allowable values for 
primary containment temperature or pressure. Furthermore, 
if a b1owdown were to occur when the temperature was 
> 120°F, the maximum allowable bulk and local temperatures 
could be exceeded very quickly. 

SR 3.6.2.1.1 

The suppression pool average temperature is regularly 
monitored to ensure that the required limits are satisfied. 
The average temperature is determined by taking an 
arithmetic average of OPERABLE suppression pool water 
temperature channels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 
The 5 minute Frequency during testing is justified by the 
r a t es a t w h-; c h t e st s w i 1 1 h e a t up t he s u p p re s s i o n p o o 1 , ha s 
been shown to be acceptable based on operating experience, 
and provides assurance that allowable pool temperatures are 
not exceeded. The Frequency is further justified in view of 
other indications available in the control room, including 
alarms, to alert the operator to an abnormal suppression 
pool average temperature condition. 

1. UFSAR, Section 5.2. 

2. NEOC-33566P, "Safety Analysis Report for Exelon Piach 
Bottom Atomic Power Station, Units 2 and 3, Co~stant 
Pressure Power Uprate," Revision 0. 

3. NlJRtG-0783. 
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Suppression Pool Water Level 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.2 Suppression Pool Water Level 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volume of water called the suppression 
pool. The suppression pool is designed to absorb the energy 
associated with decay heat and sensible heat released during 
a reactor blowdown from safety/relief valve (S/RV) 
discharges or from a Design Basis Accident (OBA). The 
suppression pool must quench all the steam released through 
the downcomer lines during a loss of coolant accident 
(LOCA). This is the essential mitigative feature of a 
pressure suppression containment, which ensures that the 
peak containment pressure is maintained below the maximum 
allowable pressure for DBAs (56 psig). The suppression pool 
must also condense steam from the steam exhaust lines in the 
turbine driven systems (i.e., High Pressure Coolant 
Injection (HPCI) System and Reactor Core Isolation Cooling 
(RCIC) System) and provides the main emergency water supply 
source for the reactor vessel. The suppression pool volume 
ranges between 122,900 ft3 at the low water level limit of 
14.5 feet and 127,300 ft3 at the high water level limit of 
14 .9 feet. 

If the suppression pool water level is too low, an 
insufficient amount of water would be available to 
adequately condense the steam from the S/RV quenchers, main 
vents, or HPCI and RCIC turbine exhaust lines. Low 
suppression pool water level could also result in an 
inadequate emergency. makeup water source ta the Emergency 
Core Cooling System. The 'lower volume would also absorb 
l~ss steam energy before heating up excessively. Therefore, 
a minimum suppression pool water level is specified. 

If the suppression pool water level is too high, it could 
result in excessive clearing loads from S/RV discharges and 
excessi-ve pool swell loads during a OBA LOCA. Therefore, a 
maximum pool water level is specified. This- LCO specifies 
an acceptable range to prevent the suppression pool water 
level from being either too high or too low. 

(continued) 
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Suppression Pool Water Level 
B 3,6.2.2 

Initial suppression pool water level affects suppression pool temperature response calculations, calculated drywell pressure during vent clearing for a OBA. calculated pool swell loads for a DBA LOCA, and calculated loads due to S/RV discharges. Suppression pool water level must be maintained w i th i n t he l i m it s s p,e c if i e d s o t ha t th e s a 'f et y a n a l y s i s of Reference 1 remains valid. 

Suppression pool water level satisfies Criteria 2 and 3 of the NRC Policy Statement. 

A limit that suppression pool water level be~ 14.5 feet and s 14.9 feet is required to ensure that the primary containment conditions assumed for the safety analyses are met. Either the high or low water level limits were used in the safety analyses, depending upon which is more conservative for a particular calculation. 

In MODES l, 2, and 3, a OBA would cause significant loads on the primary containment. In MODES 4 and 5, the probability and consequences of these events are reduced due to the pressure and temperature limitations in these MODES. The requirement for maintaining suppression pool water level within limits in MODE 4 or 5 is addressed in LCO 3.5.4, "RPV Water Inventory Control." 

Ll 

With suppression pool water level outside the limits, the conditions assumed for the safety analyses are not met. Jf water level is below the minimum level, the pressure suppression function still exists as long as main vents are covered, HPCI and RCIC turbine exha~sts a~e covered, and S/RV quen£hers ~re covered. If suppression pool water level is above the maximum level, protect, on against overpressurization sttll exists due to the margin in the peak containment pressurg analysis and the capability of the Orywell Spray System. Therefore, continued Dperation for a limited time is allowed. The 2 hour Co~pletion Time is sufficient to restore suppre~sion pool water level to within limits. Also, it takes into accou~t the 1ow probability of an event impacting the suppression pGol water level occurring during this interval. 
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B.1 and B.2 

Suppre5sion Pool Water Level 
B 3.6.2.2 

If suppression pool water level cannot be restored to within 
limits within the required Completion Time, the plant must 
be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.6.2.2.1 

Verification of the suppression pool water level is to 
ensure that the required limits are satisfied. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Sections 5.2 and 14.6.3. 
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RHR Suppression Pool ecol in~ 
B 3.5.2.3 

(~~ B 3.6 C©NlAINMENT SYSTEMS 

B 3.6.2.3 Residual Heat Remov&l (RHR) Suppre£sion Pool Cooling 

BACKG·ROUND 

Pl:WPS UMIT 3 

Following a Design Basis Accident (UBAl, the RHR SuppressioN 
Pool .Coolirag System removes he.at fro,m the suppression p,ool. 
The suppression pool is designed to absorb the sudden input 
of heat from the primary system. In t~e long term, the pool 
continues to absorb residual heat generated by fuel in tl'te 
reactor core. Some means must be provided to remove heat 
from the suppression pool so th~t the temperature inside t~e 
primary containment remains within design limits. This 
function is provided by two redundant RHR suppression pool 
cooling subsystems. The purpose of this LCD is to ensure 
that both subsystems are OPERABLE in applicable MODES. 

Each RHR suppression pool cooling subsystem contains two 
motor driven pumps, two heat exchangers and a heat exchanger 
cross tie line, and is manually initiated and independently 
controlled. The two subsyste~s perform the suppression pool 
cooling function by circulating water from the suppression 
pool through the RHR heat exchangers and returning it to the 
suppression pool via the full flow test lines. The High 
Pressure Service Water (HPSW) System circulating through the 
tube side of the heat exchangers, exchanges heat with the 
suppression pool water and discharges this heat to the 
external heat sink. 

The heat removal capability of one RHR pump and two heat 
exchangers in one subsystem are sufficient to meet the 
overal~ OBA pool cooling requirement for loss of coo1ant 
accidents (LOCAs) and transient events such as a turbine trip 
or stuck open safety/relief valve (S/RV). S/RV lejkage and 
Hig)l Pressure C0olant, Injection System and Reactor Core 
Isolation Cooling System testin,g increase suppression poo1 
temperature mare slowly. T~e RHR Suppr~ssion ~ool Coolin9 
System is als9 used to low~r the suppression pool water b~lk 
temperature following such events. 

Each swbsystem is ~quipped with arr RHR heat exchanger cross 
tie line, locat~d -0ewnstream of each RHR pump discharge and 
upstream ·of eadi h:E;at exchang.~r inl'e't, which allows one RHR 
pump to be aligned to supply ~oth RHR heat exchangers in t~e 
same sub3ystem for suppression p001 cooling when only one ~H~ 
pump is «ivail•able. Tne RHR heat exch·anger cross tie valv,e is 
normally closed, and is assumed by designed basis analyses to 
be placed 1n sirvice one ho~r following a de~ign basis 
accident Dr tr-a111s1ent when insuffi,cient electric pawffr is 
availabl~ (e.g., sjngle tOG failure) to operate two RHR rumps 
in .a subsystem. 

( cont i nuie'Cl) 
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PBAPS UN IT 3 

Reference 1 contains the results of analyses used to predict 
p~imary containment pressure and temperature following large 
and small break LOCAs. The intent of the analyses 1s to 
demonstrate that the heat removal capacity of the RHR 
Suppression Pool Cooling System is adequate to maintain the 
primary containment conditions within design limits. The 
suppression pool temperature is calculated to remain below 
the design limit. 

The RHR Suppression Pool Cooling System satisfies 
Criterion 3 of the NRG Policy Statement. 

During a DBA 1 a minimum of one RHR suppression pool cooling 
subsystem 1s required to maintain the primary containment 
peak pressure and temperature below design limits (Ref. 1). 
To ensure that these requirements are met, two RHR 
suppression pool cooling subsystems must be OPERABLE with 
power from two safety related independent power supplies. 
Therefore, in the event of an accident, at least one 
subsystem is OPERABLE assuming the worst case single active 
failure. An RHR suppression pool cooling subsystem 1s 
OPERABLE when one of the pumps, two heat exchangers in the 
same RHR subsystem, the associated RHR heat exchanger cross 
tie line, two HPSW System pumps capable of providing cooling 
to the two heat exchangers and associated piping, valves, 
instrumentation, and controls are OPERABLE. 

Management of gas voids is important to RHR Suppression Pool 
Cooling System OPERABILITY. 

In MODES 1, 2, and 3, a DBA could cause a release of 
radioactive material to primary containment and cause a 
heatup and pressurization of primary containment. 1fl 
MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, the RHR Suppre~sion 
Pool tooling System 1s not required to be OPERABLE in MODE 4 
or 5. 

With one RHR suppression pool cooling subsystem inoperab1e, 
the inoperable subsystem must be restored to OPERABLE status 
within 7 days or in accordance with the Risk Informed 
Completion Time Program. In this Condition, the remaining 
RHR suppress1on pool cooling subsystem 1s adequate tn 
perform the pr'1 mary containment cool 1'ng function. lfowever, 
the 

< coot1 nu ed) 
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RHR Suppressi-on Pool Cooling 
B 3.6.2.3 

overall reliability is reduced because a single failure in 
the OPE,RABLE subsys,tem could result in reduc-ed primary 
containment cooling capability. The 7 day Completion Time is 
acceptable 1n 11ght of the redundant RHR su~pression pool 
cooling capabilities afforded by the OPERABLE subsystem and 

-- --- ---- ----ttre-t-ow-protrabttt-ty---of-a-BB--A---oecu-rri ng- d-tH'--i-ng---t-h-1-s-per--i e-d.----- -~ • - ~ 

PBAPS lffiIT 3 

Alternatively, a Completion Time can be determined in I 
accordance with the Risk Informed Completion Time Program. 

The Completion Time is modified by a note (*) for a one-time 
change that extends the 7-day Completion Time to li days three 
(3) times and to 14 days one (1) time (A-C subsystem only) 
until December 31, 2021 to allow for modific,ations to the HPSW 
System and repairs to Unit 3 RHR Heat Exchanger 3CE024, The 
compensatory measures identified in EGC License Amendment 
Request letter dated September 28, 2018 must be established 
and in effect. This change also affects TS 3.6.2.4, 3.6.2.5, 
and 3.7.1. 

If one RHR suppression pool cooling subsystem is inoperable and is 
not restored to OPERABLE status within the required Completion 
Time, the plant must be brought to a condition in which the 
overall plant risk is minimized. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable because 
the plant risk in MODE 3 is similar to or lower than the risk in 
MODE 4 (Ref. 2) and because the time spent in MODE 3 to perform 
the necessary repai-rs to, restore the system to OPERABLE status 
will be short. However, voluntary entry into MODE 4 may be made 
as it is also an acceptable low-risk state. The allowed Completion 
Time is reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an orderly 
manner and without challenging plant systems. 

Ll 

With two RHR suppression pool cooling subsystems inoperable, 
one subsystem must he restored to OPERABLE st,atus within 8 
hours. In this condition, there is a substantial loss of 
the primary containment pressure and temperature mitigation 
function. The 8 hour Completion Time is based on this loss 6f 
function and is considered acceptable due to the low 
probabi1 i ty of a DB'A and because a lternati V'e ,methods to remove 
heat from primary containment are available. 

0.1 and 0.2 

If the Required Action and associated Completian Time of 
Condition C cannot be met, the plant must be brought to a 
MOD£ in which the LCO does not apply. To ac~ieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and to MODE 4 within 36 hours. The ~11owed 
Completion Times ar:e' reasonable, based on operating 
experience to reach the required plant conditi0ns from full 
power cond~tions i~ an orderly manner a~d without challenging 
plant systems. 

B 3.6-58 
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SR 3.6.2.3.1 

RHR Suppression Pool Cooling 
B 3.6.2.3 

Verifyi~g the corr.ect alignment for manual, power operated, 
and automatic valves i~ the RHR suppression pool cooling 
mode flow path provides assurance that the proper flow path 
exists for system operation. Thi8 SR does not apply to 
valvea that are locked, sealed, or otherwise secured in 
position since these valves were verified to be in the 
correct position prior to locking, sealing, or securing. A 
valve is also allowed to be in the nonaccident position 
provided it can be aligned to the accident position within 
the time assumed in the accident analysis. This is 
acceptable since the RHR suppression pool cooling mode is 
manually initiated. This SR does not require any testing or 
valve manipulation; rather, ic involves verification that 
those valves capable of being misp,ositioned are in the 
correct position. This SR does noc apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.2.3.2 

Verifying that each required RHR pump develops a flow rate 
~ 8,600 gpm while operating in the suppression pool cooling 
mode with flow through the associated heat exchanger ensures 
that pump performance-has noc degraded during the cycle. 
Flow is a normal test of cencrifugal pump performance 
required by ASME Code (Ref. 3). This test confirms one 
poiht on che pump design curve, anp the results are 
indicative 6f overall performance. Such inservice 
inspec~ions confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating 
abnorITlal performance. The Frequency of this SR is in 
accordance with the INSERVICE TESTING PROGRAM: 

SR 3.6.2.3.3 

Verification of manual transfer between the normal a~d 
alternate po~er source {4kV emergency bus) for each RHR 
motor-operated flow control valve and each RHR cross-tie 
motor-operated va:ve demonscraces that AC power will be 
available to operate the required valves following ioss of 
power to any single 4kV emergency bu~. The ability to 

tcontinued) 
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SR 3.6.2.3.3 (continued) 

RHR Suppression Pool Cooling 
B 3.6.2.3 

provide power to each RHR motor-operated flow control valve 
and each RHR cross-tie motor-operated valve from either of 
two independent 4kV emergency buses ensures that a single 
failure of a DG will not result in failure of the RHR motor
operated flow control valve and the RHR cross-tie motor
operated valve; therefore, failure of the manual transfer 
capability will result 1n inoperability of the associated RHR 
Suppression Pool Cooling subsystem. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3.6.2.3.4 

RHR Suppression Pool Cooling System piping and components 
have the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR 
Suppression Pool Cooling Subsystems and may also prevent 
water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Cooling System 1s OPERABLE when it 
is sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR 
Suppression Pool Coo1ing System is not rendered 
inoperable by the accumulated gas (1 .e., the system is 

(rnntirJued) 
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SR 3.6.2.3.4 (continued) 

R~~ Suppressio~ Poo1 Cooujn~ 
B 3.6,.2.3 

suffic1.ently fi11ed with water), the Surveillance may h·e 
declared met. Accumu1ated gas should be eliminated or 
brotight '11i thin the acceptanee criteria l i:nfl ts. 

RHR $uppresston Pool Cooling System locations susceptible to 
gas accumulation are monitored and, if ga~ is found, the ~as 
volume -is compared to the arceptance criteria for the 
location. Susceptible locations in the same system flow path 
whtch are supject to the same gas ihtrtlsion mechanisms rnay-~e• 

. verified by monitoring a re~resentative subset of susce~t~ble . 
locations. Mo~itoring may not be practic~l for locations 
that are inaccessible due to radiological or environme~tal 
co~ditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
susteptible locat1on. Monitoring is not required for 
susceptible locations where the maximum potential accumulat€d 
gas void volume has been evaluated and determined to not 

·challenge system OPERABILITY. The accuracy of the method 
used for monitoring the susceptible locations and trending of 
the rasul ts should be sufficient to assure system OPERABILITY 
during the Surveillance interval. 

The SR is modified by a Note. The Note recognizes tn~t the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be required to be in the sco.pe of this stJrvei 17 ar,ic:e 
due to operiting experience a~d the design af the system~ 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Jurveil1&nce 
Frequency rnay vary by lbcat1on susceptible to lJilS 
accu,mulatioA. 

l. UfSAR, Section 14.6.J. 

2. NEDC-329.S:8-A, ftevis1on 2, Techni,cal J:us•tificatioi, to 
Support Risk· Informed Modification to Selected 'Reqµin'ed 
End States for BWR Plants, December 2002, 

J. ASMf Cod-e for O.perati on and Ma.i ntenan.ce of Nw.t1eiiit Powe•r 
P~ants. 
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& 3.6 CDNTAI~MENT SYSTEMS 

B 3.6.2.4 Residual Heat R~mova1 (RHR) S~ppression Pool Spray 

BASES 

BACKGROUND 

PBAPS IJNH 3, 
I 

Following a Desigi:i Basrs Accident (OBA), the J<.'HR Suppre'..s1on 
Pool Spray System removes heat from the suppression chamber 
airspace. T~e suppression pool is design~d to absorb the 
sudden input of heat from the primary system from a OBA or a 
rapid dapressur1zation of the reactor pressure vessel (RPV) 
through safety/relief valves. The heat addition to the 
suppressi0n pool results in tncreased steam in the 
supl)ression chamber, Which increases primary containment 
pressure. Steam blowdown from a OBA can also Bypass t~e, 
su:ppression pool and end up 1·n the suppression chamber 
airspace. Some means must be pr0vided to remove heat from 
the suppression chamber so that the pressure and temperature 
inside primary containment remain within analyzed design 
limits. This function is provided by two redundant RHR 
suppression pool spray subsystems. The purpose of this LCO 
is to ensure that both subsystems are OPERABLE in applicable 
MODES. 

Each of the RHR suppression pool spray subsystems contains 
two motor driven pumps, two heat exc'hangers and a heat 
exthan~er Cross tie line, which are manua11y initiated and 
independently controlled. The two RHR suppression pool spray 
subsystems perform the suppression pool spray function by 
circulating water from the suppression pool through the RHR 
heat exchangers and returning it to the .siUppressi on pool 
spray spargers. The spargers only acc □mmDdat€ a small 
portion of the tota.l RHR pump flow; the remainder of the flow 
returns to the ~uppression pool through the suppression peol 
cooling~eturn line. Thus, both suppressJon pool cooling and 
suppressfon pool- .sp.ray functions are pierfornrnd when the 
Suppression Pool Srray System is initiat1d. High Pressure 
Service Water, circulating tnrough the tube side of the heat 
exchangers, exchang~s heat with the suppres~ion pool w~ter 
and discharges this heat to the iXterna1 heat sink. Either 
RHR suppression pool spray su,bsyst~m is sufficient. tG 
condense the steam fram small bypass ledks from the drywell 
to the suppression chamber airspace du.r4ng the postulated 
OBA. 

Each suppression pool &pray subsystem 1s equipped w,th a 
cross_ tie line, located downstream of ,e~"C'h RHR pum.p djsc.harg-e 
and upstream of e~c~ heat exchanger inlet. w~ich i11ows one 
RHR pump to be al1gned to supply both R~R he~t exchangers in 
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RHR Suppress,an PoGl Sp,ay 
8 3.6.2'.4 

the same su~~ystem to remove additional heat from thi 
suppre~sTon po0l when only one RHR pump is available. The 
c;.rQss tie is normally clo-sed, ar-id is ijSsumed. b.y design basis 
analyses ta be placed in service. one hour following a ~esign 
basis accident or transii~t when insufficierrt electric power 
is ava1l~ble ta operate two RHR pumps in a sub~ystem. 

Reference 1 co~tains the results {Jf analyses.used to pre~ict 
prima.ry contaimment pressure and temperature following large 
and small break los,s of coolant accidents. The intent of 
the analyses is to demonstrate that the p-ressure reductifHT 
capafity of the RHR Suppression Pool Spray System is 
adequate tn mairitain the primary ,containrne·nt conditions 
within design limits. The time histqry for primary 
containment pressure is ca1culated 'to demonstrate· that the 
maximum pressure remains below the design limit. 

The RHR Suppression Pool Spray System_satisfies Criterion 3 
of the NRC Policy Statement. 

In the event of a ~BA, a m1n1mum of one RHR ~uppression pool 
spray subsystem is required to· mfti gate potential bypass 
leakage paths and maintain the prim~ry containme~t peak 
pressure below t~e design limits (Ref. 1). To ensure that 
these requirements are met, two RHR suppression pool spray 
subsystems must be OPERABL[ with power from two safety 
related independent powe~ supplies. Therefore, in the ~vent 
of an accident, at least one subsystem is OPERABLE assumirrg 
the worst ·case sing.le active fail:Ur:e. Aft. RHR s.uppre,sion 
pool spray s·ubsystem is OPERABLE Wil<en or,e of th,e pumps,- two, 
heat exchangers in the same subsystem, ttie associated heat 
excharager cross tie line, two HPSW System pumps ca~able of 
providing cooling to the two h·eat e.x.Cflang.ers and ass.ociat(:d 
piping, valves., imtrumentation, it'ld controls are OPlE-RABLE. 

Management of ga$ 1JJQi.ds is important to RHR Suppression Po'Ol 
S.pray System O.PERAB·I LITY. 

In MODES 1, 2, a~d 3, a OBA could cause pressurization of 
primary containment. ln MODES 4 and 5, the probability and 
co11seeiuiences □'f thes,e events a·l"'e r·Muce-d due to the pressure 
and tempe.rature limita-t·1ons in th~s-e MQDE.S. Ther.efar-e, 
mcd11ta i ni ng RHR sup.pressfori pool spray subsystems OPERABLE 
is not re·qui red in MODE 4 or 5. 

(continu~d) 
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BASES (continued) 

ACTIONS 

PBAPS UNIT 3 

LJ 

Wtth one RHR suppression pool spray subsystem inoperable, 
the inoperable subsystem must be restored to OPERABLE s.tatus 
within 7 days or in accordance with the Risk Informed 
Completion Time Program. In this Condition the remaining 
OPERABLE RHR suppression pool spray subsysfem is adequate to 
perform the primary containment bypass leakage mitigation 
function. However 1 the overall reliability is reduced because 
a single failure 1n the OPERABLE subsystem could result in 
reduced primary containment bypass mitigation capability. 
The 7 day Completion Time was chosen in light of the 
redundant RHR suppression pool spray capabilities afforded by 
the OPERABLE subsystem and the low probability of a DBA 
occurring during this period. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time Program. 

The Completion Time is modified by a· note (*) for a one-time 
change that extends the 7-day Completion Time to 10 days three 
(3) times and to 14 days one (1) time (A-C subsystem only) 
until Oecember 31, 2021 to allow for modifications to the HPSW 
System and repairs to Unit 3 RHR Heat Exchanger 3CE024. The 
compensatory measures identified in EGC License Amendment 
Request letter dated September 28, 2018 must be established 
and in effect. This change also affects TS 3.6.2.3, 3.6.2.5, 
and 3.7.1. 

Ll 

With·both RHR suppression pool spray subsystems inoperable, 
at least one subsystem must be restored to OPERABLE status 
within 8 hours. In this Condition, there is a substantial 
loss of the primary containment bypass leakage mitigation 
function. The 8 hour Completion Time is based on this loss 
of function and is considered acceptable due to the low 
probability of a DBA and because alternative methods to 
remove heat from primary- containment are available. 

Ll 

If tije inoperable RHR Stjppression pool spray subsystem(s) 
cannot be restored to OPERABLE status within the assDciated 
Completion Time, the plant must be brought to a MOD£ 1n 
which the overall plant risk is m1nimized. To achieve this 
status, the plant must be brought to a~ least MODE 3 within 
12 hours. Remaining in the Applicability df the LCO is 
acceptable because the plant risk in MODE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 2) and because the time 
spent in MODE 3 to perform the necessary repairs to restore 
the system to OPERABLE status will be short. However, 
voluntary entry into MOOE 4 may be made as it is also an 
acceptable low-risk state. The allowed Completion Time is 
reasonable based on operating experience, to reach the 
required piant conditions from full power condttions in an 
orderly manner and without challenging plant systems. 

B 3.6-62 
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RHR Swp·pressioM Pool Spray 
B 3.6.-2.4 

SU,RVE I LLAJilCE 
REQUJ REMENT$ 

'SR 3.6.2.4.1 

PBAPS IJNH 3 

\Lerifying, the correct alignment for manual, power operated, 
afld auto.mat.ic; valves in Ure RH,R. suppression: pool spray mode 
fl ow path provi.cles ass,urance that the pro:pe·r fl 0-w paths will 
exist for system operation. This SR does not apply to 
valves that are l@ck-ed, sealed,, or otherw.is,e secured 5n 
position since these valves were verified to be in the 
correct position prior to lockin~. sealing, or securing. A 
va1ve is also allewed to be in the nonaecid:ent position 
provided it can be aligned to the accident position within 
the fime assumsd in th€ accident analysis.- Th'is is , 
acceptable since the RMR suppression pool cooling mode- is 
manually initiated. This SR does not requtre any testing or 
valve manipulation; rather, it involves verification th~t 
t h.o s e v a 1 v e s c a p a b 1 e of be i ng m i s po s it i o n e d a re i n t t, e 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is.controlled under the 
Surveillance frequency Control Program. 

SR ~.6.2.4.2 

This Surveillance is performed to verify that the spray 
nozzles are not obstructeGI and that flow will be provi.cJed 
when required. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.6.2.4.3 

Deleted 

( rn n t i ,m-ed ) 
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·~ 

RHR Suppress~on Pool Spray 
B 3.6.2.4 

RH'R Suppression P'o,o;l Spray Sy sum p·1 ping -and coopone-nts have 
the potential to ctevel0p voids and pockets of entr.ained 
ga~es. Prev~nting and managing gas intrusion a~-0 
accul!M1lation is nece·ssary for prop.er operation Gf the R:l-lR 
Suppression Po~l Spray Sub~y.stems and may a~so prevent water 
hammer and pump cavitation. 

Se, e.cti 011 of RHR Su.ppressi on Pool Spray System locations 
suscepti~le to gas actumulation is based on a review of 
system design informa\ion, including piping and 
instrumentation drawings,- isometric drawings, plan and 
~le¼ation drawings, and calcUlations. lhe design review is 
supplemented by System walk downs to val9date the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or coulct 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptib~e 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
~olume of accumulated gas at·one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the accepta(lce criteria l i·mi ts during performanc,e ot the 
S:urveil lance, the SR is met ar.id past system OPERABILITY is 
evaluated under the Corrective Action Program .. Hit is 
d,etermini;,d by subsequent evaluatio11, that the RHR Sup,pression 
Pool Spray System js not rendered inoperable by the 
Bcrnmu~ ated gas ( i. e,, the system -f s sufficiently -fill eel 
with water), the 5urv~illance may be declared met. 
Accu:r;nu~ated ~.as sl'lould be el:iminated or broug!"it within rtne 
acceptance criteria limit~. 

RH.R S.u.pp,ressi on Pool Spray Sys-tern 1 ocaU ons suscepti b1-e t.o 
.g,as qCCUIDl.'.llat_ion are mo.nitored a·nd, if gas is fo.und, the 
gas vo~ume is compared to the acceptance cr,teria for the 
lucation. Susceptible locations in the same system flow 
path which are su,bject to the same ga·s rntrusfon mechanisms 
rn.ay be verified b-y mor:ii tori ng a representat1 ve s•ubset 'Of 
sllsceptible ➔ OG:ations. Monitoring, may not~ JH\actical for 
loc&tions that are inaccessible ~ue to radiological or 
efl\l'irDnmenta1 cortd1tiens, Hie plant configwrtitioo, o.r 
pfi>rsonne1 safety. For these locations alt.ern.at1ve methods 
(e.g., operating parameters, remote monitorin~) may be used 

(continved) 
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SR 3.6,2,4,4 (continued) 

RHR Suppression P·oGl Spray 
B 3.6.2.4 

to monitor. the s-usc:'eptible lociltion. Nonitor1n,g is not 
requir•ed for susceptible locations where the maximum 
potential acc[Jmulat.ed qas void vo1ume has been ~valuated and 
de·te·rmined to· n(;)t challenge system OPERABILITY. ihe 
accuracy of the method used far mcnitor1ng the susceptible 
locations and trending of the results should b@ sufficient 
to assure system OPERABILITY d~ring the Surveillance 
interval. 

The SR is modified by a Note. The Note recognizes that the 
scope of· the surve, 11 ance is 1 imited to the RHR system 
components. The HP.SW system compone!'lts have b.een 
determined to not be required to be in the scope of this 
surveillance due to operating experieAce and the design of 
the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

1. UFSAR, Sections 5.2 and 14.6.3. 

2. NEDC-32988-A, Revision 2, Technica, Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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RHR Orywell Spray 
B 3.6.2.5 

6 3.6 CONTAINMENT SYSTEMS 

8 3.6,2.5 Residual Heat Removal (RHR) Drywell Spray 

BASES 

8A-CKGROUNO 

P6APS UNIT 3 

Orywell Spray is a mode of the RHR system which may be 
initiated under post accident conditions to reduce the 
temperature and pressure of the primary containment 
atmosphere. The Orywell Spray function is credited in design 
basis analyses to limit peak arywell temperature following a 
steam line break inside of the Drywell and may be used to 
mitigate other loss of coolant accidents inside of the 
Orywell. This function is pr0vided by two redundant Drywell 
Spray subsystems. The purpose of this LCO is to ensure that 
both subsystems are OPERABLE in applicable MODES. 

Each of the RHR drywell spray subsystems contains two motor 
driven pumps, two heat exchangers and a heat exchanger cross
tie line, which are manually initiated and independently 
controlled. The two RHR drywell spray subsystems perform the 
drywell spray function by circulating water from the 
suppression pool through the RHR heat exchangers and 
discharging the cooled suppression pool water into the 
drywell air space through the drywell spray sparger and spray 
nozzles. The spray then effects a temperature and pressure 
reduction through the combined effects of evaporative and 
convective cooling, depending on the drywell atmosphere. If 
the atmosphere is superheated, a rapid evaporative cooling 
process will ensue. If the environment in the drywell is 
saturated, temperature and pressure will be reduced via a 
convective cooling process. 

Each drywell spray sparger 11ne is supplied by one 
independent RHR drywell spray subsystem. If required, a 
small portion of the spray flow can be directed ~o the 
suppression pool spray sparger and spray nozzles. High 
Pressure Service Water, circulating through th€ tube side of 
the heat exchangers, exchanges heat with the suppression pool 
water on the shell side of the heat exchangers and discharges 
this heat to the external heat sink. 

Each drywell spray subsystem is equipped with a RHR heat 
exchanger cross-tie line, located downstream of each RHR pump 
discharge and upstream of each heat exchanger inlet, which 
allows one RHR pump to be aligned to supply both RHR heat 
exchangers in the same subsystem to provide additional 
containment heat removal caoability when only one RHR pump is 
available. The RHR heat exchanger cross-tie is normally 
closed, and is assumed in the design basis analyses to be 
placed in service one hour fo1lowing a design basis accident 
or transient when insufficient electric power is available to 
operate two RHR pumps in a subsystem. 

(continued) 
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PBAPS U~JIT 3 

RHR Drywell Spray 
B 3.6.2.5 

Reference 2 contains the results of analyses used to SAFETY 
predict primary containment pressure and temperature 
response following a spectrum of small steam line oreak 
sizes. Steam line breaks are the most limiting events for 
drywell temperature response, since steam has higher energy 
content than 1iqu1d. These analyses, with primary focus on 
the drywell temperature response, take credit for 
containment sprays and structural heat sinks in the drywell 
and the suppression pool airspace. These analyses 
demonstrate that, with credit for containment spray (drywell 
and suppression pool), drywell temperature is mainta1ned 
within limits for Environmental Qua~ification (EQ) of 
equipment located in the drywell for the analyzed spectrum 
of small steam line breaks. The RHR Drywell Spray System 
satisfies Criterion 3 of the NRC Policy Statement. 

I.n the event of a small steam line break in the drywell, a 
minimum of one RHR drywell spray subsystem is credited in 
the design analyses to mitigate the rise in drywell 
temperature and pressure caused by the steam line break, and 
to maintain the primary containment peak temperature and 
pressure below the design limits (Ref. 2). To ensure that 
these requirements are met, two RHR drywell spray subsystems 
(one in each loop) must be OPERABLE with power from two 
safety related independent power supplies. Therefore, in 
the event of an accident, at least one subsystem is OPERABLE 
assuming the worst case single active failure. An RHR 
drywell spray subsystem is OPERABLE when one of the pumps, 
two heat exchangers in the same subsystem, the associated 
RHR heat exchanger cross-tie line, two HPSW System pumps 
capable of providing cooling to the two heat exchangers and 
assoc1ated piping, valves, instrumentation, and contro1s are 
OPERABLE. 

Management of gas voids is important to RHR Drywell Spray 
System OPERABILITY. 

In MODES 1, 2, and 3, a steam line break in the drywell 
could cause a rise in primary containment temperature and 
pressure. In MODES 4 and 5, the probability and 
consequences of steam line breaks are reduced due to the 
pressure and temperature 1imitations in these MODES. 
Therefore, maintaining RH~ drywell spray subsystems 
OPERABLE is not required in MODE 4 or 5. 

(continued) 
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ACTIONS 
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A.J. 

RHR Drywell Spray 
B 3.6.2.5 

With one RHR drywell spray subsystem inoperable, the 
1~operable suosystem must be restored to OPERABLE status 
within 7 days or 1n atcordance with the Risk Informed 
Completion Time Progr,a:rn, Int.his Condition, tbe remaining 
O.PERABLE RHR drywel 1 spray subsntem 1 s adequate to 
mi ti gate the effects of a steam 11 ne break in the drywel1. 

· However, the overall reliability 1s reduced because a . 
s1ngl e fan ure in the OPERABLE subsystem could result in 
reduced ability to mi ti gate the temperature rise a.ssoci ated 
with a steam line break in ttte drywell, for which drywell 
sprays are credited. The 7 day Completion Time was chosen 
in light of the redundant RHR drywell spray capabilities 
afforded by· the OPERABLE subsystem and the 1 ow probability 
of a steam line break in the drywel) occurring during this 
period. Alternative1y, a Completion Time can be determined 

· in accordance with the Ri-sk Informed Completion T1me 
Program. 

The Completion Time is modified by a note(*) for a one
time change that extends the 7-day Completion Time to 10 
days three (3) tjmes and to 14 days one (1) time (A-C 
subsystem only) until December 31, 2021 to allow for 
modifications to the HPSW System and repairs to Unit 3 RHR 
Heat Exchanger 3CE024. The compensatory measures identified 
in EGC License Amendment Request letter dated September 28, 
2018 must be established and in effect. This change also 
affects TS 3.6.2.3, 3.6.2.4, and 3.7.1. 

Ll 

With both RHR drywe11 spray subsystems inoperable, at least 
one subsystem must be restored to OPERABLE status within 
8 hours. In this Condition, there is a substantial loss of 
the ·ability to mitigate the temperature rise associated 
with a steam line break in the drywell, for which drywell 
sprays are credited. The 8 hour Go.111plet1on Time is based 
on this loss of function and is considered acceptable due 
to the low probability of a steam line break in the drywell 
and because alternative methods to remove heat from primary 
containment a~ available. 

c,1 and c.a 
If the inoperable RHR drywe11 spray subsystem,s) cannot be 
restored to OPERABLE status within the .associated 
Completion Time, the plant must be brought to a MODE in 
which ttte LCO does not apply. To achieve th~s status, the 
pl ant must be brought to at lea.st MODE 3 withfo 12 hours 
and MODE 4 within 3£ hours. The allowed Completion Times 
are reasonable, bas€d on operat1ng experience, to reach 
the required plant condit1ons from full power conditions 
1n an orderly manner ind without chal1enging plant 
systems. 

B 3.5-63e 
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SlJRVEILLANCE 
REQUIREMENTS 
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sg 3.6.2.5.1 

RHR Drywell Spray 
B 3.6.2.5 

Veri fyi n:g thtl correct a 1 i gnment for manua,, poi.-.;er o-perated, 
al'.ld automatic valvEJ.s in the RHR dryw-ell spray mode flow path 
provide~ assurance that the proper flow paths will e~ist for 
system operation. This SR does not app1y to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct positiDn prior to 
locking, sealing, or securing. A valve is alsn allowed to be 
in the no,naccident positi-on pr0videdi it can be al'igned to the 
accident position within the time assumed in the accident 
analysis. This is acceptable since the RHR drywell mode is 
manually initiated. This SR do-es not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of being misp0sttioned are in the 
correct position. This SR does not apply to valves that 
cannot te inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6,2,5,2 

This Surveillance is perf9rmed to verify that the spray 
nozzles are not 0bstructed and that flow will be provided 
when required. The Surveillance Frequency is controlled 
under the Surveil~ance Frequency Control Program. 

SR 3,6.2,5.3 

Dereted 

Cctrntiriued) 
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SR 3.6,2.5.4 

------ ----- -------------, 

RHR Drywell Spray 
B 3.6.2.:i 

RHR Drywell Spray System piping and components have the 
potential to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RHR Drywell Spray 
systems and may also prevent water hammer and pump 
cavitation. 

Selection of RHR Drywe1l Spray System locations susceptible 
to gas accumulation is based on a review of system design 
information, including piping and instrumentation drawings, 
isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Drywell Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR Drywell 
Spray System is not reniered inoperable by the accumulated 
gas (i.e., the system 1 s suffi ci entl y fined with water), 
the Surv€illanc~ may be declared met. Accumulated gas 
should be eliminated or brought within the acceptance 
criteria limits. 

RHR Drywell Spray System locations susceptible to gas 
accumulation are monitored and, if gas is found, th-e gas 
volume is compared to the acceptance criteria for the 
location. Susceptib1e locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methocts 
(e.g., operating pDrameters, remote monitoring) may be used 
to monitor the susceptible location. Monitoring is not 

( cont i nu€tl) 
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~HR Drywel~ Spray 
8 3,6.2.5 

SR 3.6.2.5.4 (eontinosd) 

re-quired for sust:epti'ble locations where the maximum 
µote.ntiaJ accumulated gas void volume has been ev~luated and 
determine·d to nQt chall:enge, ~ystem O'PEfMBILITY. The 
accuracy of the msthQd used for monitar1n~ the susceptib~e 
lDcationi and trending Qf the results should be sufficient 
t'0 ,a'ssure system OP-ER:ABI LITY during the Survei 17 a nee 
interval. 

The SR is modified by a Note. The Nvte recognizes that 
the scop·e of the surveillance is limited to the RHR system 
components. The HPSW system components have been 
determined to_not be required to be in the scope of this 
swrve1llance due to oper~ting experienGe and the design of 
the -System. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to ggs 
accumulation. 

1. 

2. 

UFSAR, Sections 5.2 and 14.6.3. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Station, Units 2 and 3, Constant Pressure Power 
Uprate," RevisiQn 0. 
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B 3.6.3.1 

c·- B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.1 D€leted 

( 
' 

THE INFORMATION FROM THIS TECHNICAL SPECIFICATIONS BASES SECTION 
HAS BEEN DELETED. TECHNICAL SPECIFICATIONS BASES PAGES 

B 3.6-65 THROUGH B 3.6-69 HAVE BEEN INTENTIONALLY OMITTED. 
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Primary Containment Oxyg€n Concentration 
B 3.6.3.2 

a 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.2 Primary Containment Oxygen Concentration 

B,ASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UN IT 3 

All nuclear reactors must be designed to withstand events 
that generate hydrogen either due to the zirconium metal 
water reaction in the core or due to radiolysis. The 
primary method to control hydrogen is to inert the primary 
containment. With the primary containment inert, that is, 
oxygen concentration< 4.0 volume percent (v/o), a 
combustible mixture cannot be present in the primary 
containment for any hydrogen concentration. The capability 
to inert the primary containment and maintain oxygen 
< 4.0 v/o work~ together with the Containment Atmospheric 
Dilution (CAD) System to provide redundant and diverse 
methods to mitigate events that produce hydrogen. For 
example, an event that rapidly generates hydrogen from 
zirconium metal water reaction will result in excessive 
hydrogen in primary containment, but oxygen concentration 
will remain< 4.0 v/o and no combustion can occur. Long 
term generation of both hydrogen and oxygen from radiolytic 
decomposition of water may eventually result in a 
combustible mixture in primary containment, except that the 
CAD System dilutes and removes hydrogen and oxygen gases 
faster than they can be produced from radiolysis and again 
no combustion can occur. This LCO ensures that oxygen 
concentration does not exceed 4.0 v/o during operation in 
the applicable conditions. 

The Reference 1 calculations assume that the primary 
containment is inerted when a Design Basis Accident loss of 
ceolant accident occurs. Thus, the hydrogen assumed to be 
re1eased to the primary containment as a result of metal 
water reaction in the reactor core will not produce 
combustible gas mixtures in the primary containment. 
Oxygen, which is subsequently generated by radiolytic 
decomposition of water, is diluted and remov~ct by the CAD 
System mo-re rapidly than it is produced. 

Primary containment oxygen concentration satisfies 
Criterion 2 of the NRC Policy Statement. 

(continued) 
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Primary Containmernt Oxygen Eoncentration 
B 3.6.3.2 

The primary contatnment oxygen con~entratio~ is maintained 
< 4,0 v/o to ensure that an event that produces any amount of 
hy,drogen does not rf?sult in a combui.t'ibl-e mixture i.nside 
primarx containm~nt. 

The primary containment oxygen c0ncentratio" must be within 
the sp,ecified 1imit when primary containment is inerted. The 
primary containment must be inert in MOOE i and 2, s1nce this 
is the condition with the h~ghest probability of an event 
that could produce hydrogen. 

Ll 

If oxygen concentration is~ 4.0 v/o while operating in 
MODE 1 or 2, oxygen concentration must be restored to 
< 4.0 v/o within 12 hours. The 72 hour Completion Time is 
allo.wed when oxygen concentration is z 4.0 v/o be'Cause of the 
availability of other hydrogen mitigating systems (e.g., the 
CAD System) and the low probability and long duration of an 
event that would generate significant amounts of hydrogen 
occurring during this period. 

A Note permits the use of the prov1s1ons of lCO 3.0.4.c. This 
allowance permit~ entry into t~e applic~ble MODE(S) while 
relying on the ACLHlNS. Tflis anowan.c:6! is acceptable because 
inerting the primwry containment prevents containment access 
with'Oilt a11 appr·0,pri a'te> bre-athi ng apparatus. Therefore, the 
prima~y conta1nment is inerted as late as possible in the 
plant startup, after enter,ng Modes 1 and 2, and de-inerted as 
soon as possibl@ in the plant shuttjaw~. It is acceptabie to 
intentionally enter Required Action A.I pr1or to a shutdown in 
order to begin d~-inerting the primary tontainmeITt prior tn 
exiting the Applicability. 
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Primary Containment Oxygen Concentration 
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ACTIONS Ji....1 
( c o-n ti n u e d ) 

SURVEILLANCE 
REQUIREMENTS 

RE FERENC ES 
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ff oxygen c0ncentration cannot be restored to within limits 
within the req~ired Completion Time, the ~lant must b€ brought 
to a MODE in which the LCO do·es not apply. To a-chieve this 
status, power must be reduced to MODE 3 within 12 hours. The 
12 hour (ompl€tion Time is reasonable, based on operating 
experience, to reduce reactor power from full power conditions 
in an orderly manner and without chal1enging plant systems. 

SR 3.6,3,2,1 

Th~ primary containment (drywell and suppression chamber) 
must be determined tote inert by verifying that oxygen 
concentration is< 4.0 v/o. The Surveillance Frequency is 
controlled und~r the Surveillance Frequency Control Program. 

1. UFSAR, Section 5.2.1.9.5. 
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The function of the secondary containment is to contain and 
hold up fission products that may leak from pr,mary 
containment following a Design Basis Accident (OBA). In 
conjunction with operation of the Standby Gas Treatment 
(SGT) System and closure of certain valves whose lines 
penetrate the secondary containment, the secondary 
containment is designed to reduce the activity level of the 
fission products prior to releas6 to the environment and to 
isolate and contain fission product& that are released 
during certain operations that take place inside primary 
containment, when primary containment is not required to be 
OPERABLE, or that take place outside primary containment. 

The secondary containment is a structure that completely 
encloses the primary containment and those components that 
may be postulated to contain primary system fluid. This 
structure forms a control volume that serves to hold up and 
dilute the fission products. It is possible for the 
pressure in the control volume to rise relative to the 
environmental pressure (e.g., due to pump and motor heat 
load additions). To prevent ground level exfiltration while 
allowing the secondary containment to be designed as a 
conventional structure, the secondary containment requires 
support systems to maintain the control volume pressure at 
less than the external pressure. Requirements for these 
systems are specified separately in LCO 3.6.4.2, "Secondary 
Containment Isolation Valves (SCIVs)," and LCO 3.6.4.3, 
"Standby Gas Treatment (SGT) System.~ 

There are two principal accidents for which credit is taken 
for secondary containment OPERABILITY. These are a loss of 
coolant accident (LOCA) (Ref. 1) and a fuel handling accident 
inside secondary containment (Ref. 2) involving RECENTLY 
IRRADIATED FUEL. The secondary containment performs no 
active function in tesponse to each of these 11miting events; 

(continued) 
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Secondary Containment 
B 3.6.4.1 

how:ever·, its leak tigAtness is r'l?quired to ensur& that fission products. entrapped with.in the secondary containment stru,cture will be tregted by the SGT System prior to discharge to the envirenment. 

Secondary containment satisfies Criter~on 3 of the NR~ Policy Statement. 

An OPERABLE secondary containment provides a control volume into which fission products that leak from primary containment, or are released from the reactor coolant pressure boundary components located in-secondary containment, can be proc~ssed prior 'to release to the environment. For the secondary containment to be considered OPERABLE, it must have ad~quate laak tightness to ensure that the required vacuum can be establjshed and maintained. 

In MODES 1, 2, and 3, a LOCA could lead to a fission product release to primary co~tainment that leaks to secondary containment. Therefore, secondary containment OPERABILITY is required during the same op~rating conditions that require primary containment OPERABILJTY. 

In MODES 4 and 5, the probability and consequences of the LOCA are reduced due to the pressure and temperature limitations in these MODES. C Therefore, maintaining ·secondary containment OPERABLE is not required in MODE 4 or 5, except for other situations for which significant releases of radioactive material can be postulated, such as during movement of RECENTLY IRRADIATED FUfl assemblies in the secondary containment. ~owever, outside ground level hatches •(hatches H20 through H24 and Torus room access hatch H34) may not be opened rluring movement of irradiated fuel. This will maintain CR dose acceptable. 

Ll 

If secondary containment fs inoperable, it must be restored to OPERABLE statu,5 within 4 hours. The 4 hour Completion Time provides a period of time to correct the problem that is commensurate with the importance of maintaining secondary containment during MODES 1, 2, and 3. This time period also ensures that the probability of an acciu~nt (requiring secondary containment OPERABiLIT'O occurring during periods where secondary containment is inoperabl€ is minimal. 
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PBAPS UNIT 3 

If secondary containment cannot be restored to OPERABLE status withfn the required Completion Time, the plant must be b.rought to a MOD'E in which the GVerall plant risk 1s m 1 n i mi zed . To ac h i e v e th i s s t a tu s , t t, e p l a n t mus t be b r o u·g ht to at least MODE 3 within 12 hours. Remaining in the Applicability of the LCQ is acceptable because the plant risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 3) and because the t1me spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status will be short. However, voluntary entry into MODE 4 may be made as it is also an acceptable low-risk state. The allowed Completion T1me is reasonable, based on operating experience, to reach the required plant conditions from full power conditions in an orderly manner and without challenging plant systems. 

Ll 

Movement of RECENTLY IRRADIATED FUEL assemblies in the secondary containment can be postulated to cause fission product release to the secondary containment. In such cases, the secondary containment is the only b3rrier to release of fission products to the environment. Therefore, movement of RECENTLY IRRADIATED FUEL assemblies must be immediately suspended if the secondary containment is inoperable. 
Suspension of these activities shall not preclude completing an action that involves moving a component to a safe position. 
Required Action C.I has been modified by a Note stating that LCO 3.0.3 is not applicable, since the movement of RECENTLY IRRADIATED FUEL can only be performed i~ MODES 4 and 5. 

(continued) 
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Secondary Contaiooent 
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Verifying, that secondary containment equipment hatches are 
closed en~ures that the infiltration of outside air of such a 
magnitw:le as- to prevent maintaining the desired negatfve 
pressure does not occur and provides adequate assurance that 
exfiltration from the secondary containment will not occur. In 
this application, the term "sealed" has no connotation of leak 
tightness. The Surveillance Frequency is controlled under the 
Survsillance Frequency Control Program. 

SR 3.6,4,1.2 

Verifying that one secondary containment access door in each 
access openi~g is closed provides adequate assurance that 
exfiltration from the secondary containment will not occur. An 
access opening contains at least one inner and one outer door. 
In some cases, secondary containment access openings are shared 
such that there are multiple inner or outer doors. The intent 
is to not breach the secondary containment, which is achieved by 
maintaining the inner or outer portion of the barrier closed. 
SR 3.6.4.1.2 provides an exception to allow brief, 
unintentional, simultaneous opening of both an inner and outer 
secondary containment access door. 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.6,4,1.3 and SR- 3.6,4,1.4 

The SGT System exhausts the secondary containment atmosphere 
to the environment throwgh appropriate treatment equipment. 
Each SGT subsystem is design~d tu draw down pressure in the 
secondary containment to~ 0.25 jnch€s of vacuum water gauge 
in :5: 180 seconds and maintain pressure in the secondary 
containment at a 0.25 inches of vacuum water gauge for 1 hour 
at a flow rate~ 10,500 cfm. To ensure that all fission 
products released to the secondary cuntainment are treated, 
SR 3.6.4.1.3 and SR 3.6.4.1.4 verify that a pressure in the 
secondary containment tFlis is less than the lowest postulated 
pressure external to the secondary containment boundary can 
rapidly be established and maintained. When the SGT System 
is operating as designed, the establishl11€nt and maintenance 
of secondary containment pressure cannot be accomplished if 
the secondary containment boundary is not intact. 
Establishment of this pressure is confirmed by SR 3.6.4.1.3 
which demonstrates that the secondary containment can be 
drawn down to~ 0.25 inches of v~cuum water gauge ins 180 
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Secan~ary Containment 
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SR 3.6.4,1.3 and SR 3.6.4.1,4 (continued) 

seconds using one SGT subsystem. SR 3.6,4.1.4 demonstrates 
that the pressure in the secondary containment can be 
maintained~ 0.25 inches of vacuum water gauge for 1 hour 
using oFle SGT subsystem at a flow rate~ 10,500 cfm. The 1 
hour test period allows secondary containment to be in 
thermal equilibrium at steady state conditions. The primary 
purpose of these SRs is to ensure secondary containment 
boundary integrity. The secondary purpose of these SRs is 
to ensure that the SGT subsystem being tested functions as 
designed. There is a Separate LCO wHh Survei 11 ance 
Requirements which serves the primary purpose of ensuring 
OPERABLITY of the SGT System. The inoperability of a SGT 
subsystem does not necessarily constitute a failure of these 
Surveillances relative to the secondary containment 
OPERABILITY. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

1. 

2. 

UFSAR, Section 14.6.3. 

UFSAR, Section 14.6.4. 

3 NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.6.4.2 Secondary Containment Isolation Valves (SCIVs) 
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The function of the SCIVs, in combination with other 
accident mitigation systems, is to control fission product 
release during and following postulated Design Basis 
Accidents (DBAs) (Refs. 1 and 2). Secondary containment 
isolation within the time limits specified for those 
isolation valves designed to close automatically ensures 
that fission products that leak from primary containment 
following a DBA, or that are released during certain 
operations when primary containment is not required to be 
OPERABLE or take place outside primary containment, are 
maintained within the secondary containment boundary. 

The OPERABILITY requirements for SCIVs help ensure that an 
adequate secondary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. These isolation devices consist of either 
passive devices or active (automatic) devices. Manual 
valves, de-activated automatic valves secured in their 
closed position (including check valves with flow through 
the valve secured), and blind flanges are considered passive 
devices. 

Automatic SCIVs close on a secondary containment isolation 
signal to establish a boundary for untreated radioactive 
material within secondary containment following a DBA or 
other accidents. 

Other penetrations are isolated by the use of valves in the 
closed position or blind flanges. 

The SCIVs must be OPERABLE to ensure the secondaty 
containment barrier to fission product releases is 
established. The principal accident~ for which the secondary 
containment boundary is required are a loss of coolant 
accident (Ref. 1) and a fuel handling accident inside 
secondary containment (Ref. 2) involving RECENTLY IRRADIATED 
FUEL. The secondary containment performs no active function 
in response to either of these limiting events, but the 

(continued) 
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SCIVs 
B 3.6.4.2 

boundary established by SCIVs is required to ensure that Jeakage from the primary containment is processed by the Standby Gas Treatment (SGT) System before being released to the environment. 

Maintaining SCIVs OPERABLE with isolatfon times within limits ensures that fission products will remain trapped inside secondary containment so that they can be treated by the SGT System prior to discharge to the environment. 
SCIVs satisfy Criterion 3 of the NRC Policy Statement. 

SCIVs form a part of the secondary containment boundary. The SCIV safety function is related to control of offsite radiation rel€ases resulting from DBAs. 
The power operated automatic isolation valves are considered OPERABLE when their isolation times are within limits and the valves actuate on an automatic isolation signal. The valves covered by this LCO, along with their associated stroke times, are listed in Reference 2. 

The normally closed isolation valves or blind flanges are considered OPERABLE when manual valves are closed or open in accordance with appropriate administrative controls, automatic SCIVs are de-activated and secured in their closed position, and blind flanges are in place. These passive isolation valves or devices are listed in Reference 2. 

In MODES 1, 2, and 3, a OBA could lead to a fission product release to the primary containment that leaks to the secon<lary containment. Therefore, the OPERABILITY o~ SCIVs is required. 
In MODES 4 and 5, the probabi1ity and cansequences of these events are reduced due to pressure and temperature limitations tn these MODES. Therefore, maintaining SCIVs OPERABLE is net required in MODE 4 ors. except for other situations under which significant radioactive releases can be postulated, such as during movement of RECENTLY IRRADIATED FUEL assemblies in the secondary containment. SCIVs are o~ly requ~red to be OPERABLE during handling RECENTLY IRRADIATED FUEL Moving irradiated fuel assemblies in the secondary containment may also occur in ~ODES 1, 2, and 3. 

(cohtinu20) 
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The ACTIONS are modified by three Notes. The first Note 
a 11 ows penetration fl ow paths to be uni s-o lated 
intennittently under administrative controls. These 
controls consist of stationing a dedicated operator, who is 
in continuous c011111unication with the control room, at the 
controls of U1e isolation device. In this way, the 
penetration can be rapidly isolated when a need for 
secondary containment isolation is indicated. 

The second Note provides clarification that for the purpose 
of this LCO separate Condition entry is allowed for each 
penetration flow path. This is acceptable, since the 
Required Actions for each Condition provide appropriate 
compensatory actions for each inoperable SCIV. Complying 
with the Required Actions may allow for continued operation, 
and subsequent inoperable SCIVs are governed by subsequent 
Condition entry and application of associated Required 
Actions. 

The third Note ensures appropriate remedial actions are 
taken, if necessary, if the affected system(s) are render~d 
inoperable by an inoperable SCIV. 

A. l and A. 2 

In the event that there are one or more penetration flow 
paths with one SCIV inoperable, the affected penetration 
flow path(s) must be isolated. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic SCIV, a closed manual valve, and a 
blind flange. For penetrations isolated in accordance -with 
Required Action A.I, the device used to isolate the 
penetration should be the closest available device to 
secondary containment. The Required Action must be 
completed within the 8 hour Completion Time. The specified 
time period is reasonable considering the time required to 
isolate the penetration, and the probability of a OBA, which 
requires the SCIVs to close, occurring during this short 
time is very low. 

For affected penetrations that have been isolated in 
accordance with Required Action A.l, the affected 
penetration 11ust be verified to be isolated on a peri:od·ic 
basis. This is necessary to ensure that secondary 

(continued) 
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SCIVs 
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containment penetrations required to be isolated following 
an accident, but no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. The Completion Time of once per 31 days is 
appropriate because the isolation devices are operated under 
administrative controls and the probability of their 
misalignment is low. This Required Action does not require 
any testing or device manipulation. Rather, it involves 
verification that the affected penetration remains is0lated. 

Required Action A.2 is modified by two Notes. Note 1 
applies to devices located in high radiation areas and 
allows them to be verified closed by use of administrative 

.controls. Allowing verification by administrative controls 
is considered acceptable, since access to these areas is 
typically restricted. Note 2 applies to isolation devices 
that are locked, sealed, or otherwise secured in position 
and allows these devices to be verified closed by use of 
administrative means. Allowing verification by 
administrative means is considered acceptable, since the 
function of locking, sealing, or securing components is to 
ensure that these devices are not inadvertently 
repositioned. Therefore, the probability of misalignment, 
once they have been verified to be in the proper position, 
is low. 

Ll 

With two SCIVs in one or more penetration flow paths 
inoperable, the affected penetration flow path must be 
isolated within 4 hours. The method of isolation 'must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic valve, a closed manual valve, and a 
blind flange. The 4 hour Completion Time is reasonable 
considering the time required to isolate the penetration and 
the probability of a OBA, which requires the SCIVs to close, 
occurring during this short time, is very low. 

The Condition has been modified by a Note stating that 
Condition Bis only applicable to penetration flow paths 
with two isolation valves. This clarifies that only 
Condition A is entered if one SCIV is inoperable in each of 
two penetrations. 

conti11u d 
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c. 1 and c. 2 

If any Required Action and associated Comp1etion Time cannot be met, the plant must be brought to a MODE 1n which the LCO does not apply. To achieve this status, the plant must be brought to at least MODE 3 within 12 hours and to MODE 4 within 36 hours. The allowed Completion Times ~re reasonable, based on operating experience, to r€ach the required plant conditions from full power conditions in an orderly manner and without challenging plant systems. 

.fL.l. 

If any Required Action and associated Completion Time are not met, the plant must be placed in a condition in which the LCO does not apply. If applicable, the movement of RECENTLY IRRADIATED FUEL assemblies in the secondary containment must be immediately suspended. Suspension of this activity shall not preclude completion of movement of a component to a safe position. 

Required Action 0.1 has been modified by a Note stating that LCO 3.0.3 is not applicable, since the movement of RECENTLY IRRADIATED FUEL can dnly be performed in MODES 4 and 5. 

SR 3,6.4.2.1 

This SR verifies that each secondary containment manual i s o l a t io n v a 1 v e a n d b l i n d f l a ng e t h a t i s not l o ck e d , s ea l e d , or otherwise secured and is require~ to be closed during accident conditions is closed. The SR helps to ensure tbat post accident leakage of radio2ctiv€ fluias or gases outside of th€ secondary containment boundary is w1thin design limits. This SR does not require any testing or valve manipu1ation. Rather, it involves verification that those SCIVs in secondary containment that are capable of being mispositioned are in the correct position. 
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SR 3.6.4.2.~ (continued} 

SCIVs 
B 3.6.4.2 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR does not 
~pply to valves that are lccked, sealed, or otherwise secured 
in the closed position, since these were verified to be in 
th2 correct position upon locking, seali~g, or securing. 

Two Notes have been added to chis SR. The first Note 
applies to valves and blind flanges located in high 
radiation areas and allows them to be verified by use of 
administrative controls. Allowing verification by 
administrative controls is considered acceptable, since 
access to these areas is typically restricted during 
MODES 1, 2, and 3 for ALAF.A reasons. Therefore, the 
probability of misalignment of these SCIVs, once they have 
been verified to be in the proper position, is low. 

A second Note has been included to clarify that SCIVs that 
are open under administrative controls are not required to 
meet the SR during the time the SCIVs are open. 

SR 3.6.4.2.2 

Verifying that the isolation time of each power operated 
automatic SCIV is within limits is required to demonstrate 
OPERABILITY. The isolation time test ensures that the SCIV 
will isolate in a time period less than or equal to that 
assumed in the safety analyses. The Frequency of chis SR is 
in accordance with the INSERVICE TESTING PROGRAM. 

SR 3.6.4.2.3 

Verifying chat each automatic SCIV closes on a secondary 
containment isolation signal is required to prevenc leakage 
of radioaccive material from secondary conta~runent following 
a OBA or ocher accidents. This SR ens~res that each 
automatic SCIV will actuate to che isolation position on a 
secondary containment isolatior.. signal. The LQGIC SYSTEM 
FUNCTIONAL TEST in LCO 3.3.6.2, "Secondary C8ntainment 
Jsolation Instrumentation," overlaps th::.s SR to provide 
co~plete testing of the safety function. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Con~rol Program. 

( com:inued) 
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1. UFSAR, Section 14.9.2. 

2. Technical Requirements Manual. 

B 3.6-84 

SCIVs 
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B 3.6.4.3 St.andby Gas Treatment (SGT) 5,,ystem 

BASES 

BACKGRQUND 
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The SGT System is required by UFSAR design criteria (Ref. 1). 
The function of the SGT System is to ensure that radioactive 

materials that leak from the primary containmerit intd the 
secondary containment following a Design Basis Accident (OBA) 
are filtered and adsorbed prior to exhausting to the 
environment. 

A single SGT System is common to both Unit 2 and Unit 3 and 
cons-1 sts of two fully redundant subsystems, each w-i th its own 
set of ductwork, dampers, valves, charcoal filter train, and 
controls. Both SGT subsystems share a common inlet plenum. 
This inlet plenum.is connected to the refueling floor 
ventilation exhaust duct for each Unit, the reactor building 
air spaces below the refueling floor for each Unit and to the 
suppression chamber and drywell of each Unit. Both SGT 
subsystems exhaust to the plant offgas stack through a common 
exhaust duct served by three 100% capacity system fans. SGT 
System fans OAV020 and OBV020 automatically start on Unit 2 
secondary containment isolation signals. SGT System fans 
OCVQ20 and OBV020 automatically start on·unit 3 secondary 
containment isolation signals. 

Each charcoal filter train consists of (components listed in 
or~er of the direction of the air flow): 

a. A demisier or moisture separator; 

b. An electric heater; 

c. A prefilter; 

d. A high efficierncy particulate air [HEPA) filteri 

e. A charcoal adsorber; anef 

f. A second HEPA filter. 

Tt:ie SGT System is si-z~d such th·at each 100% c.apaci ty fan wi 11 
prbvi de a fl ow rate of 10,500 cf_m at 2-0 i ncnes wat@r gauge 
•stat:i c,: pressure to SUR.port the control Df fl ss ion ·produ<;:t 
r'ele~ses. _ the .:SGT Sy~t~rn h desi-gni:;,d te r.es:tore 'aHd maint..ain 

- sB-condary containment at' a negat7ve pr€s;surs of 0 . .25 im'.:hss 
- ; , 'water gauge rel.ati ve to·the 91:,rnosp:h_erl't fol"1tiwhig _ , 

j.fo."' .,! t,. 

' ~ ,-l ' - -· i hn:t:rn u.€ii 2 
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SGT System 
B 3.6.4.3 

the receipt of a secondary containment is'ol ati on signal. 
Maintaining this negative pressure is based upon the 
existence of calm wind conditions (up to 5 mph), a maximum 
SGT System flow rate of 10,500 cfm, outside air temperature 
of 95°F and a temperature of 150°F for air entering the SGT 
System from inside secondary containment. 

The demister is provided to remove entrained water in the 
air, while the electric heater reduces the relative humidity 
of the airstream to less than 70% (Ref. 2). The prefilter 
removes large particulate matter, while the HEPA filter 
removes fine particulate matter and protects the charcoal 
from fouling. The charcoal adsorber removes gaseous 
elemental iodine and organic iodides, and the final HEPA 
filter collects any carbon fines exhausted from the charcoal 
adsorber. 

The SGT System automatically starts and operates in response 
to actuation signals indicative of conditions or an accident 
that could require operation of the system. Following 
initiation, two charcoal filter train fans (OCV020 and 
OBV020) start. Upon verification that both subsystems are 
operating, the redundant subsystem is normally shut down. 

The design basis for the SGT System is to mitigate the 
consequences of a loss ef coolant accident and fuel handling 
accidents (Ref. 2). For all events analyzed, the SGT System 
is shown to be automatically initiated to reduce, via 
filtration and adsorption, the radioactive material released 
to the environment. 

The SGT System satisfies Criterion 3 of the NRC Policy 
Statement. 

fo]lowing a OBA, a minimllfl of one SGT subsystem is required 
to maintain the secondary containment at a negative pressure 
with respect to the environment and to process gaseous 
releases. Meeting the LCO requiremehts for two OPERABLE 
subsystems ensures operation of at least one SGT subsystem 
in the event of a single active failure. 

(continued) 
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For Unit 3, one SGT subsystem is OPERABLE when one charcoal filter train, one fan (OCV020) and associatsd durtwork, dampers, valves, and controls are OPERABLE. The second SGT subsystem is OPERABLE when th:e pth1:>r ctiareoal filter train, oAe fan coavo2ot and associated ductwork, damper, valves, and contrQls are OPERABLE. 

In MODES 1, 2, and 3, a D8A could le~d to a fission product release to primary containment that leaks to secondary containment. Therefore, SGT System OPERABILITY is required during these MODES .. 

In MODES 4 and 5, the probability and cGnsequences gf these ·events are reduc-ed due to the pressure and temperature limitations in these MODES. Therefore, maintaining the SGT System in OPERABLE status is not required· in MODE 4 or 5, except for other situations under which significant releases of radioactive material can be postulated, such as during movement of RECENTLY IRRADIATED FUEL assemblies in the secondary tontainment. The SGT System is only required to be OPERABLE during OPRDVs or handling of RECENTLY IRRADIATED FUEL. 

Ll 

With one SGT subsystem inoperable, the inoperable subsystem must be restored to OPERABLE status in 7 days. In this Condition, the remaining OPERABLE SGT subsystem is· adequate to perform the required radioactJv,ty release control function. However, the overall system reliability is reduced because a single failure in the OPERABLE subsystem could result in the radioactivity release control function not being adequately per.formed. The 7 day :Completion Time is based .on consideration of slich factors as the avatlability of the· OPERABLl: redundant SGT -subsystem and t!ie 1 ow probability of a OBA occurring during this period~ 

LJ 

If the SGT subsy~tem cannot be restored to OPERABU status withtn the required Completion Time i~ MODE 1, 2, or 3, the plant must be bro~ght to a MO~E in which the overall plant r,sk is minimized. To achieve this status, the Rlant must be brought toot least MODE 3 within 12 hours. Remaining in the 
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Applicab.ility of the LCO is acceptable because the olant risk i~ MODE 3 ts similar to or lower than the risk in MODE 4 (Ref. 3Y and because the time spent in MODE 3 to perform the necessary repairs to restore the system t9 OPERABLE status w111 be sh0rt. However, voluntary entry into MODE 4 may be made as it Js also an ·acceptable low-risk state. The allowed Completion Time is reasonable, based on operfrting experience, to r-each the required pl ant con di ti ons from, ful J -power conditions in an_ orderly .manner and without challenging-plant systems. 

C.1 and C.2,2 

During movement of RECENTLY IRRADIATED FUEL assemblies, in the seconaary containment when Required Action A.l cannot be completed within the required Completion Time, the OPERABLE SGT subsystem should immediately be placed in operation. This action ensures that the remaining subsystem is OPERABLE,.that no fail'ures that could prevent automatic actuation have occurred, and that any other failure wou)d be readily detected. 

An alternati~e to Required Action C.l is to immediately suspend activities that represent a potential for releasing radioactive material to the secondary containment, thus placing the plant in a condition that minimizes risk. If applicable, movement of RECENTLY IRRADIATED FU[L ~ssemblies must immediately be suspended. Suspension of this activity must not preclude comp1etipn of movement of a component to a safe pos·iti0n. 

The R~quired Actions of Condi~ion C have been modifi~d·by a Note stating that lCO 3.0:3 is not applicable, since the movement of RECENTLY IRRADIATED FUEL can·only be performed in MODES 4 and 5. 
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ACTIONS Ll 
(continued) 

SURVEILLANCE 
RE>QU I REME NTS 

P~APS UNIT 3 

If bQth SGT subsystems are inoperab1e in MODE 1, 2, or 3, the SGT System may riot be ca13.aole M suppor;-ting the requ'ired radioactivity rel~ase control function. Therefore, the plant must be brought to a MODE in which the overall plant ri·sk is minimized. To achieve this status, the plant must be brought to at least MODE 3 within 12 hours, Remaining in the Applicability of the LCO is acceptable because the plar.t risk in MODE 3 i,s similar to or lower than the risk in MOOE 4 (Ref. 3) and because the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status wi 11 be short. Howev·er, voluntary entry into MODE 4 may be made as it is also an acceptable low-risk state. The allowed Completion Time is reasonable, based on operating experfence, to reach ths required plant conditio~s from full power conditions in an orderly manner and without challenging plant systems. 

Ll 

When two SGT subsystems are inoperable, if applicable, movement of RECENTLY IRRADIATED FUEL assemblies in secondary containment must immediately be suspended. Suspension of t~is activity shall not preclude completion of movement of a component to a safe position. 

Required Action E.1 has been modified by a Note stating that LCO 3.0.3 is not applicable, since the movement of RECENTLY IRRADIATED FUEL can only be performed in MODES 4 and 5. 

SR 3.6.4.3.1 

Operating each SGT subsystem (including each filter train fan) for 2 15 mfautes ensures that 'both subsystems a re OPERABLE and that all associated controls are- functiooing properly. It also ensu-res · that blockage, fan or motor failure, or excessive vibration ~an be detected for corrective aetion. 6peration w.ith the heaters on (automatic heater cycling to maint~in temperature) for 
~ 15 minutes periddically is sufficient to eliminate rnoist~re on th~ adsorbers and HEPA filters since during idle periods' irrstrument air is injected into the filter plenum to keap the filters dry. The Surveillance Freqv~ncy ts co~trolled under the Surveillance.Frequency Control ProgrQm. 
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REFERENCES 

P!3APS \JN IT 3 

SR 3.6.4,J.2 

SGT System 
B 3.6.4.3 

This SR verifies that the required SGT filter testing is 
performed in accordance with the Ventilation Filter Testirrg 
Program (VFTP). The VFTP includes testing HEPA filter 
performance, charcoal adsorber efficiency, minimum system 
flow rate, and the physical properties of the activated 
c;harc;oal (general use and following specific operations). 
Specific test frequencies and additional information are 
discussed in de.tai 1 in the VFTP. 

SR 3.6.4.3.3 

This SR verifies that eaeh SGT subsystem starts on receipt 
of an actual or simulated initiation signal. The LOGIC 
SYSTEM FUNCTIONAL TEST in LCD 3.3.6.2, "Secondary 
Containment Isolation Instrumentation," overlaps this SR to 
provide complete testing of the safety function. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. 

2. 

UFSAR, Section 1.5.1.6. 

UFSAR, Section 14.9. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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HPSW Syst.e:m 
B 3.7.l 

C:: B 3. 7 PLANT SYSTEMS 

B 3.7.1 High Pressure Servic~ Water (HPSW) System 

BAS.ES 

BAC1<.GROUND 

PBAPS UN IT 3' 

The HPSW Sy~tem 1s designed to provide cooling water for the 
Res1'du.al Heat Rem().val (R'HR} Syst€m neat exchangers, required 
for a safe reactor shutdown following a Design Basis 
Accident (OBA) or transient. The HPSW System is operated 
w~enever the RHR heat exchangers ar~ required to operate in 
the shut~own cooling mode or in th~ suppression pool cooling 
or spray mode of th~ RHR System. 

The HPSW System consi~ts of two independent and red~ndant 
subsystems. Each subsystem is made up of a header, two 4500 
gpm pumps, a suction source, valves, piping and associated 
instrumentation. Either of the two subsystems is capable of 
providing the required cooling capa£ity with one pump 
operating to maintain safe shutdown conditions. The two 
subsystems are sepa~ated from each other by a normally 
closed motor operated cross tie valve, so that failure of 
one subsystem will not affect the OPERABILITY of the other 
subsystem. The normallJ closed cross tie valve is supplied 
with redundant s~fety related power supplies to ensure that 
a single failure wilJ not prevent it from being opened when 
required during a design basis event. A line connecting th€ 
HPSW System of each unit is also provided. Separation of 
the two units HPSW Systems is provided by a series of two 
locked closed, manually op€rated valves. The HPSW System is 
designed with sufficient redund~ncy so that no single active 
component failure carr prevent it from achieving its design 
funcUe:,n .. The 'HPSW System is describe,d in the

0 
UFSAR, 

Section 10.7, Reference 1. 

Normal cooling water is pumped by 'the H~SW pumps from the 
Conawi~ga Pond through the tube side of the RHR heat 
exchangers, and djscharges to the discharge pond. The 
re~uired level for the HPSW pumps in the pump bay of the 
pump st r'tJC'ture 1 s ~ 9,8,. 5 ft <'.:cinow1 ngo Q,atum (CO) and 
s 113' ft CD. The min,irnum lev@l @nsures net positive suction 
head and th·e maximum level corresponds to ttie level in the 
pump bay with water sol1d up to the motor haseplate. An 
alternate supply and discharge path (from thR em~rgency he~t 
sink) 1s available in the unlikely event the Conowingo dam 
fails or th~ -pofld floods. This 1iReup, how.ever, has to be 
manually aligned. 
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HPSW System 
B, J.7.1 

Th-e system is i'nitiated mafl!ua1ly from the control room. If 
op,@ratiRg during a loss of co0·lant accident (LOCA), the 
system is automatically trippe~ to ~llow the diesRl 
ge,n,.erators to c;llutomatically po.we.r only that equipms.nt 
necessary to ref1~orl the core. The system (using~ single 
HPS.W pump) is assumed in the ar:ia1ysis to be manually sta.rhd 
10 minutes after the LOCA. At one hour after the LOCA, a 
second HPSW pump is assumed to be started, with the HPSW 
cro5s tie line placed in service if re~uired to provide 
cooling water to two RHR heat excha~gers. The RHR System 
design permits the system to .be initiate{! as early as 5 
minut@s after LPCI initiation. 

The HPSW System removes heat from the suppression pool to 
limit the suppression pool temperature ·and primary 
contai"ment pressure following a LOCA. This ensures that 
the primary containment can perform its function of limiting 
the release of radioactive materials to the environment 
fo~lowing a LOCA. The ability of the HPSW System to s~pport 
long term cooling of the reactor or primary containment is 
discussed in Referen~es 2 and 3. These analyses explicitly 
assume that the HPSW System will provide adequate cooling 
support to the equipment required for safe shutdown. These 
analyses inclu.de th.e eva.luation of the long ter·m priIT)ary 
containment response after a design basis LOCA. 

The safety analyses for long term cooling were performed for 
v·a.ri ous comGi nati ans cf RHR System failures. The worst case 
single failure tha.t would affect the performance of ·the HPSW 
System is any failur~ that woufd disabTe one HPSW subsystem. 
As tiliscussed in the 1JF$A,R, Section 14;.6.3" (Ref. 4) for th-E:se 
analys€s, manual i,nHiation O.f th<e OPERABLE HP£W su.bs-ystem; 
and the associated RHR System is assumed to occur 10 min~tes 
after a OBA. Manual alignment of the HPSW cro~s tie is 
ass~med at l hour after a OBA, with a failuwe of a sing1e 
di~sel generator, to ensure that two HPS~ pumps are 
available to pr0vide the ~eq~ired ccol~ng flow to two RHR 
he-o1 t ex:c~angeTs wtthi n a cor.ita i nrnent c001 i ng/spray 
sufisystem. Opei;iing of the cr'Os·s tie motor operated valve 
removes sep1irati on between the two HPSW subsystems; however, 
becalAse the cross tie valve is- opened only after a single 
d1ese1 generator failur9 has occurred, an additional failure 
d-0es hot need to be considered, and 1ndependence of the two 
i'lPSW subsystems is not requi'recl foll-ow111·g the OBA with a 
SiAgie dtesel generator failure. 
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LCO 

HPSW, Sx-stem 
B 3.7.1 

The HPSW fla,w assumed in the ana1yses is 450-0 gpm per pump 
with twQ ~mps op!,:rati ng p.rov1 ding f1 ow thi"Ql)gh the two, 
r•~quire~ !'{.HR' heat ElX_ch:ang·ers. Iri _this eas~, t,he maximum 
suppre,ssto,n chamb.er wa:ter te.mperatu1e a-rrd pnis.,sure are less 
than ryr e~ual to 1es~F and 43 ps4g, respectively, well below 
the de·si gn, temperature· of 281 ° F and max.tmum all ow,abl e 
press~re af 5a psig. 

The Hrsw Sy&tem satisfies Criterion J of th~ NRC Policy 
StatemeriL 

Two HPSW s.ubsystems and the l-lPSW cross tie line ·cwhich allows 
two HP5W' sub'sys.tems within the same unit to be cormected) are, -

· required to be OPERABLE ta provtde the required redundancy ta 
ensure that· the system functions to remove post accident heat 
loads, assuming the worst case single active failure occurs 
coincident with the loss of offsite power. 

Additionally, the HPSW cross tie valve (which allows the two 
HPSW subsystems to be connected) must be closed so that 
failure of Gne subsystem will not affect the OPERAffILITY of 
the other subsystems. 

A HPSW s~bsystem is cQnsidered OPERABLE when: 

a. Two pumps are OPERABLE; ~nd 

b. An OPERABLE flow path is capable of taking suction 
from the pump structure and transferring the water to 
the required RHR heat exchanger at th.e assumed fl ow 
rate. 

The HPSW cross tie is O~ERABLE whe~: 

a. The H?SW cross tie va1v~ is O~ERABlE; an~ 

b. An OPERA~LE flow path is capable of cross connecting or 
i:sola:ti•r:ig the· two HPS-W subsystems. If t.tie HlDSW ctos.s
ti e v,a 1 ve is bei rig credi t-ed for considering a HPSW 
sut·sy,stem O'PERAgtE by using one p.ump i1' ectch subsystHm·

1 

then the other HPSW subsystem must be considered to be 
i'ncpera'bl e. 

An ade-quate suction ~ource 1s not addressed in this L~O 
s,ince th.~ minimum net posit1ve suction h,ead (98.5 ft 
Conowingo Dat~m (CD) in the pu~p bay) and norma~ heat sink 
temp>e'r'ature re.qui rements are b,o•t.mcted by the e.mergency 
service water pump and normal heat stnk requirements 
CLCO 3.7.2, "fmergerrcy Service Water (t:S.W) System and Normal 
Heat Sink"). 

B 3.7-3 

(continue©) 

Revision No. 142 



BASES (continued) 

APP LI CAB I LI TY 

ACTIONS 

PBAPS UNIT 3 

HPSW System 
B 3.7.1 

In MODES 1, 2, and 3, the HPSW System 1s required to be 
OPERABLE to support the OPERABILITY of the RHR System for 
primary containment cooling (LCO 3.6.2.3, "Residual Heat 
Removal (RHR) Suppression Pool Cooling," and LCO 3.6.2.4, 
"Residual Heat Removal (RHR) Suppression Pool Spray") and 
decay heat removal (LCO 3.4.7, "Residual Heat Removal (RHR) 
Shutdown Cooling System-Hot Shutdown"). The Applicability 
1s therefore consistent with the requirements of these 
systems. 

In MODES 4 and 5, the OPERABILITY requirements of the HPSW 
System are determined by the systems it supports, and 
therefore, the requirements are not the same for all facets 
of operation in MODES 4 and 5. Thus, the LCOs of the RHR 
shutdown cooling system, which requires portions of the HPSW 
System to be OPERABLE, will govern HPSW System operation in 
HODES 4 and 5. 

LJ 

With one HPSW subsystem inoperable, the inoperable HPSW 
subsystem must be restored to OPERABLE status within 7 days 
or in accordance with the Risk Informed Completion Time 
Program. With the unit in this condition, the remaining 
OPERABLE HPSW subsystem is adequate to perform the HPSW heat 
removal function. However, the overall reliability is 
reduced because a single failure in the OPERABLE HPSW 
subsystem could result in loss of HPSW function. The 
Completion Time is based on the redundant HPSW capabilities 
afforded by the OPERABLE subsystem and the low probability 
of an event occurring requiring HPSW during this period. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

The Required Action is modified by a Note indicating that 
the applicable Conditions of LCO 3.4.7, be entered and 
Required Actions taken if an inoperable HPSW subsystem 
results in an inoperable RHR shutdown cooling subsystem. 
This is an exception to LCO 3.0.6 and ensures the proper 
actions are taken for these components. 

The Completion Time is modified by a note(*) for a 0 one-time 
change that extends the 7-day Completion Time to 10 days 
three (3) times and to 14 days one (1) time (A-C subsystem 
only) until December 31, 2021 to allow for modifications to 
the HPSW System and repairs to Unit 3 RHR Heat Exchanger 
3CE024. The compensatory measures identified in EGC License 
Amendment Request letter dated September 28, 2018 must be 
established and in effect. This change also affects TS 
3.6.2.3, 3.6.2.4, and 3.6.2.5. 

8.1 

With an inoperable cross tie line, the HPSW cross tie line must 
be restored to an OPERABLE status within 7 days or in 
accordance with the Risk Informed Completion Time Program, 
With an inoperable HPSW cross tie line, if no additional 
failures occur, and two HPSW subsystems are OPERABLE, then the 
two OPERABLE pumps and flow paths ensure two HPSW pumps are 
available to 

(continued) 
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HPSW System 
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provide adequate heat removal capacity -!'0.ll owing a des~ gn or1si s 
ijcc1 dent. However, the overal1 r-g~ i ao111ty 1 s reduced beca:lse a single failure in the HPS,W System cou1d resu1t 'In a loss of :t-WSw System ~unctior.. Theref~re, co1:inued o~~at1on is permitteJ 
only for a Jimited time. The C~rnp1et1on Time is based on 
re~ainir,g hP.at rernovel c~pacity, and tne low probabi1ity of a OBA occurriPg during tAis period. 

The Comoletion T1me is modified by a note (*) for a -0r.e-tine change thdt exte1ds the 7-day Compl2tio~ Time to 10 days 
three (3) times and to 14 days one (1) time (A-C subsy$tern 
only) u~til December 31, 2021 to allow ior modifications to 
the HPSW System and repairs to Unit l RHR Heat Exchanger 
3CE024. The ccmoensatory measJres idertif1ed in EGC Lice~se 
-Amend;nent Rec;uest letter dated September 28, 2018 must be est3blished and in effect. This cr.a~ge 3lso affects TS 
3.6.2.3, 3.6.2.4, ana 3.6.2.5. 

Ll 

If one HPSW subsystem or the-HPSW cross tie is i~operable and 
not restored within the provided Co~plet1on Time, tne plant mJst ce brought to a conditio~ in which th~ overall plant risk is 
mini~~zed. To achieve this status, the pl3nt m~st be brough~ to at leas~ MOOE 3 withir. 12 hours. Rewaining in the Applicability 
of the LCO 1s acceptable because tr.e plant risk in ~OD£ 3 is similar to or ,ower than the risk in ~ODE 4 (Ref. 5) anc becaµse 
the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status wil~ be short. However, 
voluntary entry into MODf 4 ffiay De ma~e as 1t is also ar 
acceptable low-risk. state. The a110....-ed Comp 1 etion Time is 
reasonable, based on operating experience, to reach the requi~ed 
plant conaitior.s from full power conditiors 1n an orGefly ~an~er and w,th.out chal1€nging plar.: systems. 

il 

With b'O:h HPSW SU:)Systefils hoperab1 e, th€ 1-!PS\ti Syst&ll 15 ;;ot 
capable of performins its 1ntende~ f~nct1on. At least one 
sub3ystem ~ust be res:o~ed :o OPERABLE status w'thir 8 hou~s. che 8 ~Jur Cowpletior. Ti~e for resto--:-~ng orie HPSW 
su!)system to CP::RAB!._t s1-:atus, is bcsed on the 'Cor.ipl et10n 
Times prov1ded for the RHR supores~ion pcol coolir:g arid 
spt2y tunct1cns. 

The Req~irec Action is w.od1fied by a Note indicat~ng trat 
the app:icable Coridit~ons of LC0 3.4.7, be ~ntered and 
Require~ Actiors taken if an ~noperab1e HPS~ su~system 
r~suTts in an ~noperab1e RHR shuttjown ccol~tg s~bsystem. 
This ~s an e~ce~~ion to LCO 3.0.6 anG er.sures :he proper 
a~r1cns ~re ta~2r, fer t~ese co~por.en:s. 
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HPSW Sys.tern 
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If the HPSW &utsysterns cannot be restored t6 OPERABLE status 
within th@ associated Completion Time of Con~ition Q, the 
unit myst be placed iin a MODt in whjch the u;;o doe-s riot 
apply. To achieve t~is status, the unit must te placed in 
at least MODE 3 wi thj n 12 hour,"s and in MO:DE 4 wi th1 n 
36 haurs. The allowed Completion Times are reasonable, 
based on opera,tir1g experience, to reach the require.ct unit 
conditions from full power conditions 1n ~n orderly manner 
and without challenging unit systems. 

SR 3,7.1.1 

Verifying the correct alignment for each mahLial and power 
operated valve tn each HPSW subsystem flow path provides 
assurance that the proper fl ow. paths will exist for HPSW 
operation. This SR does not apply to ~alves that are 
locked, sealed, or otherwise secured in position, since 
these valves are verified to be in the correct position 
prior to locking, sealing, or secwring. A valve is also 
allowed to be in the nonaccident position, and yet 
considered in the correct position, provided it can be 
realigned to its accident position: This is acceptable 
because the HPSW System is a manually initiated system. 

This SR does not require any testing or valve manipulation; 
rather, it involves verification that those valves capable 
of being mispositionect are in the correct position. This SR 
does not apply to valves that cannot be inadvertently 
misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
SL1rvei 11 ance Frequ.ency Control Progra.m. 

SR 3,7.L2 

Verification of manual transfer between the normal and alternate 
power sGurce (4kV emarge.ncy bus) for ttre HPSW cross-tie motol"
operated va 1 ve and G!a ch RfiR heat exchanger l'-lPSW. outlet va 1 ve 
demonstrates that AC pow~r will be @vailable ta. operate th~ 
v•alves following lass of power to any single 4kV emergency bus. 
The ability to provide power to the HPSW cross-tie valve and 
each RHR heat exchanger HPSW outlet valve from either of two 
independent 4~V emergency buses ens[jres that a single fai1ure rJf 
a DG will not result in failure of a required Hrsw system flow 
path; therefore, failure ~f the manwal transfer capabtl1ty will 
result in inoperabi1ity of the asseciated HPSW subsystem. The 
S0rveillartce FrequenGy is contro1led under the Surveillance 
Fr~quency Control Program. 

( cont, nued) 

,8 3.7-S~ Rev i• s ion No. 119 



c. BASES (continued) 

REHR1:NC£S 

( 

PBAP S lJN IT 3 

1. LiFSAR, Section 10.7. 

2. UFSAR, Chapter 14. 

HPSW System 
B 3.7.1 

3. NEDC-33566~, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

4. UFSAR, Section 14.6.3. 

5. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Se1ected Required 
End States for BWR Plants, December 2002. 

B 3.7-Sb Revision No. 119 



ESW System and Normal Heat Sink 
B 3.7.2 

(~ B 3. 7 PLANT SYSTEMS 

( 
\ 

B 3.7.2 Emergency Service Water (ESW) System and Normal Heat Sink 

BASES 

BACKGROUND 
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APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The ESW System is a standby system which is shared between 
Units 2 and 3. It is designed to provide cooling water for 
the removal of heat from equipment, such as the diesel 
generators (DGs) and room coolers for Emergency Core Cooling 
System equipment, required for a safe reactor shutdown 
following a Design Basis Accident (OBA) or transient. Upon 
receipt of a loss of offs1te power signal, or whenever any 
diesel generator is in operation, the ESW System will 
provide cooling water to its required loads. 

The ESW System consists of two redundant subsystems. Each 
of the two ESW subsystems consist of a 100% capacity 
8000 gpm pump, a suction source, valves, piping and 
associated instrumentation. Either of the two subsystems is 
capable of providing the required cooling capacity to 
support the required systems for both units. Each subsystem 
provides coolant in separate piping to coR11110n headers; one 
each for the DG coolers, Unit 2 safeguard equipment coolers, 
and Unit 3 safeguard equipment coolers. The design is such 
that any single active failure will not affect the ESW 
System from providing coolant to the required loads. 

Cooling water is pumped from the normal heat sink (Conowingo 
Pond) via the pump structure bay by the ESW pumps to the 
essential components. After removing heat from the 
components, the water is discharged to the discharge pond, 
or the emergency cooling tower in certain test alignments. 
An alternate suction supply and discharge p3:.th (from the 
emergency heat sink) is available in the unlikely event the 
Conowingo dam fails or the pond floods. This lineup, 
however, has to be manually aligned. 

Sufficient water inventory is available for all ESW System 
post LOCA cooling requirements for a 30 day period with no 
additional makeup water source available. The ability of 
the ESW System to support long term cooling of the reactor 
containment is assumed in evaluations of the equipment 
required- for safe reactor shutdown presented in the UFSAR, 
Chapter 14 (Ref. 1). These analyses include the evaluation 
of the long term primary containment response after a design 
basis LOCA. 

(continued} 
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ESW System and Normal H~at Sink 
B 3.7.2 

The ability of the ESW System to provide adequate cool1ng to 
the identified safety equipment is an implicit assumption 
for the safety analyses evaluated in Reference 1. The 
ability to provide Qnsite emergenc~ AC power is dependent on 
the ability of the ESW System to cool the DGs. The long 
term cooling capability of the RHR and core spray pumps is 
also dependent on the cooling provided by the £SW System. 

ESW provides cooling to the HPCI and RCIC room coolers; 
however, cooling function is not required to support HPCI or 
RCIC System operability. 

The ESW System, together with the Norma] Heat Si~k, satisfy 
Criterion 3 of the NRC Policy Statement. 

The ESW subsystems are independent to the degree that each 
ESW pump has separate controls, power supplies, and the 
operation of one does not depend on the other. In the event 
of a OBA, one subsystem of ESW is required to provide the 
minimum heat removal capability assumed in the safety 
analysis for the system to which it supplies cooling water. 
To ensure this requirement is met, two subsystems of ESW 
must be OPERABLE. At least one subsystem will operate, if 
the worst single active failure occurs coincident with the 
loss of offsite power. 

A subsystem is considered OPERABLE when it has an OPERABLE 
normal heat sink, one OPERABLE pump, and an OPERABLE flow 
,path capable of taking suction from the 'pump structure and 
transferring the water to the appropriate equipment. 

The OPERABILITY of the normal heat sink is based on having a 
minimum and maximum water level in the pump bay of 98.5 ft 
Conowingo Datum (CD) and 113 ft CD respectively and a 
maximum water temperature of 92°F. 

The isolation of the ESW System to components or systems may 
render those components or systems inoperable, but does not 
affect the OPERABILITY of the ESW System. 

In MODES 1, 2, and 3, the ESW System and normal neat sink 
are required to be OPERABLE to support OPERABILITY of the 
equipment serviced by the ESW System. TberQfcre, the 
fSW System and normal heat sink are require,d to be OPERABLE 
in these MODES. 
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ESW System and Normal Heat Sink 
B 3.7.2 

In MOOtS 4 and 5, the OPERABILITY requirements of the ESW 
System and normal heat sink are determined by the systems 
they support, and therefore th,e requirements ar.e not the 
same for all facets of operation in MODES 4 and 5. Thus, 
the LCOs of the systems supported by the ESW System and 
normal heat sink will govern ESW System and normal heat sink 
OPERABILITY requirements in MODES 4 and 5. 

Ll 

With one ESW subsystem inoperable, the ESW subsystem must be 
restored to OPERABLE status within 7 days or in accordance 
with the Risk Informed Completion Time Program. With the 
unit in this condition, the remaining OPERABLE £SW subsystem 
is adequate to perform the heat removal function. However, 
the o¥erall reliability is reduced because a single failure 
in the OPERABLE ESW subsystem could result in loss of ESW 
function. 

The 7 day Completion Time is based on the redundant £SW 
System capabilities afforded by the OPERABLE subsystem, the 
low probability of an event occurring during this time 
period, and is consistent with the allowed Completion Time 
for restoring an inoperable DG. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time Program. 

B.1 and B.2 

If the ESW System cannot be restored to OPERABLE status 
within the associated Completion Time, or both ESW 
subsystems are inoperable, or the normal heat sink is 
inoperable, the unit must be placed in a MODE in which the 
LCO does not apply. To achieve this status, the unit must 
be ~laced in at least MODE 3 within 12 hours and in MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. 

SR 3.7.2,1 

This SR verifies the water level in the pump bay of the pump 
structure to be sufficient for the proper operation of the 
ESW pumps (the pump's ability to meet the minimum flow rate 
ano afititipatory actions required for flood cond1t1ons are 
considered in determining these limits). The Surveillance 
Friequency is controlled under the Surveillance frequency 
Control Program. 

(continued) 
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SR 3.7,2.2 

ESW System and Normal Heat Sink 
B 3.7.2 

Verification of the normal heat sink temperature ensures 
that the heat removal capability of the ESW and HPSW systems 
is wjthin DBA analysis. lhe water temperature is determin€d 
by using instrumentation that averages multiple inputs that 
measure the normal heat sink temperature. The Surveillance 
Fre,quency is controlled under the Surveillance Frequen~y 
Control Program. Additionally, to ensure that the 92°F 
normal heat sink temperature is not exceeded, this 
surveillance requires hourly monitoring of the normal heat 
sink when the temperature is greater than 90°F. The once 
per hour monitoring takes into consideration normal heat 
si~k temperature variations and the increased monitoring 
frequency needed to ensure design basi~ assumptions and 
equipment limitations are not exceeded in this condition. 

SR 3.7,2,3 

Verifying the correct alignment for each manual and power 
operated valve in each ESW subsystem flow path provides 
assurance that the proper flow paths will exist for ESW 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve is also 
allowed to be in the nonaccident position, and yet 
considered in the correct position, provided it can be 
automatically realigned to its accident position within the 
required time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
thos'E' valves capable of being mispositioned are in the 
correct position. This SR"does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

This SR is modified by a Note indicating that isolation of 
the ESW System to comporrents or systems may render those 
components or systems ino~erable, but does not affect the 
G13fiRABI LITY of the ESW System. As such, when a 11 ESW pumps, 
valv~s. and piping are OPERABLE, but a branch connection off 
the main header is isolated, the ESW System is still 
QPfRABLE. 

The Surveillance Frequency is controlled under the 
Surveil 1 a nee Frequency Control Progra'm. 
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SR 3,7.2,4 

ESW System and Normal Heat Sink 
B 3.7.2 

This SR verifies that the ESW System pumps will 
automati~ally start to provide cooling water to the required 
safety related equipment during an accid€nt event. This is 
demonstrated by the use of an actual or simulated initiation 
signal. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14. 

2. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.7.3 Emergency Heat S1nk 

BASES 

BACKGROUND 

PBAPS UN IT 3 

The function of the emergency heat sink is to provide h~at 
removal capability so that the Unit 2 and 3 reactors can be 
safely shutdown in the event of the unavailability of the 
normal heat sink (Conowingo Pond). The emergency heat sink 
supports the dissipation of sensible and decay heat so that 
the two reactors can be shutdown when the normal heat sink 
is unavallable due to flooding or failure of the Conowingo 
dam. This function is provided via the Emergency Service 
Water (ESW)_ System and the High Pressure £ervice Water 
System (HPSW). 

The emergency h€at sink consists of an induced draft three 
cell cooling tower with an integral storage reservoir, three 
emergency cooling tower fans, two ESW booster pumps, valves, 
piping, and associated instrumentation. The emergency 
cooling tower, equipment, valves, and piping of the 
emergency heat sink are designed in accordance with seismic 
Class I criteria. Standby power is provided to ensure the 
emergency heat sink is capable of oper~ting during a loss of 
offs i te power. 

When the normal heat sink (Conowingo Pond) is lost or when 
flooding occurs, sluice gates in the pump structure housing 
the ESW pumps and HPSW pumps are closed. Water is then 
provided through two gravity fed lines from the emergency 
heat sink reservoir into the pump structure pump bays. The 
ESW and HPSW pumps then pump cooling water to heat 
exchangers requ~red to bring the Unit 2 and 3 reactors to 
safe shutdown conditions. Return water from the HPSW System 
flows directly to two of the three tells of the emergency 
cool irig tower. - Return water from the ESW System flows 
through one of the two ESW booster pumps and is pumped into 
one of the emergency cooling-tower cells used by the APSW 
System. This c,onfiguration allows for rlosed cy'cle 
operation of the ESW and HPSW Systems. 

Sufficient capacity (3.55 million gallons of water) is 
available, when the minimum water level is 17 feet above the 
bottom of the emergency heat sink reservoir~ to support 
simultaneous shutdown of Units 2 and 3 for 7 days without 
makeup water. After 7 days, makeup water will be provided 
from the Susqwe~anna River or from tank trucks. 

(continued) 
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[meriency Heat Sink 
B 3. 7. 3 

The emergency heat sink is required to sup,p0rt r~moval of 
heat from the Unit 2 and 3 reactors, primary containments, 
and other safety related equtpment by pro~idtng a seism1c 
Class I heat sink for the ESW and HPSW Sy~tems for shutdown 
of the reactors when the norm~l non-safety gr~de heat sink 
(Conowing-c P,ond) is unavailable. Sufficie·nt water inventory 
is available to supply .all the ESW and HPS.W S.ystem ooeli·ng 
requirements of both units during shutdown with a concurrent 
loss of off-site power for a 7 day period with no add'Hional 
makeup water available. The ability of the emergency heat 
sink to support the shutdown of both Units 2 and 3 1n the 
event of the loss of the normal heat sink is presented in 
the UFSAR (Ref. 1). 

The Emergency Heat Sink satisfies Criterion 3 of th~ NRC 
Policy Statement. 

In the event the normal heat sink is unavailable and offsite 
power is lost, the emergency heat sink is required to 
provide the minimum heat removal capability for the [SW and 
HPSW Systems to safely shutdown both units. To ensure this 
requirement is met, the emergency heat sink must be 
OPERAS LE. 

The emergency heat sink is considered OPERABLE for Unit 3 
when it has an OPERABLE flow path from the ESW System with 
one OPERABLE ESW booster pump, an OPERABLE flow path from 
the Unit 3 HPSW System, two ~f the three cooling tower cells 
and two of the three·associated fans OPERABLE, one OPERABLE 
gravity feed liRe from the emergency heat sink reservoir 
into the ~ump structure bays with the capabirity to conn:ect 
the Unit 2 and 3 pump structwre bays; or one OPERABLE 
gravity feed li~~ from the emergency heat sink to the Unit 3 
pump structure bay ~ith the Unit 2 and 3 pump structure bays 
not connected, and the capability exists to manually isolate 
the ESW and HPSW pump structure bays from the Conowingo 
Pond. Valwes in the required flow paths ar~ considered 
OP(RAeLE if they can be manuallj align~d to their correct 
position. The OPERABILITY of the emergency heat sink also 
require~ a minimum water level in the emergency heat sink 
reservoir of 17 feet. 
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Emergency Heat Sink 
B 3 .7 .3 

Emergency heat sink water temperature is not addressed in 
this LCO since the maximum water temperature of the 
emergency cooling tower reservoir has been demonstrated, 
based on historical data, to be bounded by the normal heat 
sink requirements (LCD 3.7.2, "Emergency Service Water (ESW) 
System and Normal Heat Sink"). 

In MODES 1, 2, and 3, the emergency heat sink is required to 
be OPERABLE to provide a seismic Class I source of cooling 
water to the ESW and HPSW Systems when the normal heat sink 
is unavailable. Therefore, the emergency heat sink 1s 
required to be OPERABLE in these MODES. 

In MODES 4 and 5, the OPERABILITY requirements of the 
emergency heat sink are determined by the systems it 
supports in the event the normal heat sink is unavailable. 

A.J. 

With one required emergency cooling tower fan inoperable, 
action must be taken to restore the required emergency 
cooling tower fan to OPERABLE status within 14 days or in 
accordance with the Risk Informed Completion Time Program. 
The 14 day Completion Time is based on the remaining heat 
removal capability, the low probability of an event 
occurring requiring the inoperable emergency cooing tower 
fan to function, and the capability of the remaining 
emergency cooling tower fan. Alternatively, a Completion 
Time can be determined in accordance with the Risk Informed 
Completion Time Program. 

Ll 

With the emergency heat sink inoperable for reasons other 
than Condition A, the emergency heat sink must be restored 
to OPERABLE status within 7 days. With the unit in this 
condition, the normal heat sink (Conowingo Pond) is adequate 
to perform the heat removal function; however, the overall 
reliability 1s reduced. The 7 day Completion Time is based 
on the remaining heat removal capability and the low 
probability of an event occurring requiring the emergency 
heat sink to be OPERABLE during this time period. 

(continued) 
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C.l and C.2 

Emergency Heat Sink 
8 3.7.3 

If the emergency heat sink cannot be restored to OPERABLE 
status within the associated Completion Time, the unit must 
be placed in a MODE in which the LCO does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 12 hours and in MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an order1y manner and without 
challenging unit systems. 

SR 3.7.3.1 

This SR ensures adequate long term (7 days) cooling can be 
maintained in the event of flooding or loss of the Conowingo 
Pond. With the emergency heat sink water source below the 
minimum level, the emergency heat sink must be declared 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.7,3.2 

Operating each required emergency cooling tower fan for 
~ 15 minutes ensures that all required fans are OPERABLE and 
that all as§ociated controls are functioning properly. It 
also ensures that fan or motor failure, or excessive 
vibration, can be detected for corrective action. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.24. 

B 3.7-14 Revision No. 87 



C 

MCREV System 
B 3.7.4 

8 3.7 PLANT SYSTEMS 

B 3.7.4 Main Control Room Emergency V€ntilation (MCREV) System 

8ASES 

BACKGROUND 

.PBAPS l'lN IT 3 

The M(REV System provides a protected environment from which 
occupants can control the unit following an uncontrolled 
release of. radioactivity, hazardqus chemicals, or smoke. 

The MCREV System consists of two independent and redundant 
high ~fficiency air filtration subsystems and two 1001 
capacity emergency ventilation supply fans which supply and 
provide emergency treatment of outside supply air and a CRE 
boundary that limits the inleakage of unfiltered air. Each 
filtration subsystem consists of a high efficiency 
particulate air (HEPA) filter, an activated charcoal 
adsorber section, a second HEPA filter, and the associated 
ductwork, valves or dampers, doors, barriers and 
instrumentation. Either emergency ventilation supply fan 
can operate in conjunction with either filtration subsystem. 
HEPA filters remove particulate matter, which may be 
radioactive. The charcoal adsorbers provide a holdup period 
for gaseous iodine, allowing time for decay. A dry gas 
purge is provided to each MCREV subsystem during idle 
periods to prevent moisture accumulation in the filters. 

The CRE is the area within tme confines of the CRE boundary 
that contains the spaces that control room occupants inhabit 
to control the unit during normal and accident conditions. 
This area encompasses the co~trol room, and may encompass 
other non-critical areas to which other frequent personnel 
access or continuous occupancy is not necessary jn the event 
of an accident. The CRE 1s protected during normal 
operation, natural events, and accidents conditions. The 
CRE boundary is the combination of walls, floor, roof, 
ducti~g, dampers, doors, penetrations and equipment that 
physically form the CRE. The OPERABILITY of the CRE 
boundary must be maintained to ensure that the in leakage of 
unfiltered air into th-e CRE will not exceed the inleakage 
assumed in the licensing bases analyses of design basis 
accident (DBA) consequenc~s and chemical hazards to CR£ 
occupants. Since the equ~pment required and the allowab1e 
tnleakage is different for radiological and chemical events, 
the CRE boundary distinguishes between the boundaries 
required for each event. The tRE and its boundaries are 
def1ned irt the Control Room Envelop Habitability Program. 
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MCREV System 
B 3.7.4 

The' MC REV System is a. standbY, system that i.s common to both 
runit 2 and Unit 3. The two MCREV subsystems must be 
0P E R'AB LE if cond it i oris requiring MC REV Sys tern OPERABILITY 
exist in either Unit 2 or Untt 3. Upon receipt of the 
init1atian signal(s) {indicative of conditions that could 
result in radiation exposure to CRE occupants), the MCREV 
Sy.st.em automatically starts and pressurizes the CRE to 
minimize infiltration of contaminated air into the CRE. A 
system of dampers isolates the CRE along the radiological 
lrnundary, and outside air, ta.ken in at the no·rmal 
ventilation intake, is passed through one of the charcoal 
adsorber filter subsystems for removal of airborne 
radioactive pa,rti cl es. During normal control room 
v.entilation system restoration following operation of the 
MCREV system, the automatic initiation function of MCREV 
will briefly be satisfied by operator actions and 
controlled procedural steps. 

If all normal ventilation and air conditioning were lost, the 
control room op.erator would initiate an emergency shutdown of 
non-essential equipment and lighting to reduce the heat 
generation to a minimum. Heat removal would be accomplished 
by conduction through the floors, ceilings, and walls to 
adjacent rooms and to the environment. Additionally, the 
MCREV System is designed to maintain a habitable environment 
in the CRE for a 30 day continuous occupancy after a OBA 
without exceeding 5 rem total effective dose equivalent 
(TEDE). A single MCREV subsystem will pressurize the CRE 
relative to the external areas adjacent to the CRE 
radiological boundary to minimize infiltration of air from 
all surrounding areas adjacent to the CRE radiological 
bo.undary. MCREV System operation in rnaintaini.ng CRE· 
habitability is discussed in t~e UFSAR, Chapters 7, 10, 
and 12, (Refs. 1, 2, and 3, respectively). 

The ability of the MCREV System to maintain the habitability 
of the CRE is an explicit assumption for the safety analyses 
presented in the UF'SAR, Chapters 10 and 12 ( R:efs. 2. and 3, 
respectively). The MCREV System is assumed to operate 
following a OBA, as dis~ussed in the UFSAR, Section 14.9 
(Ref. 4). The rad1ological doses to the CRE occupants a~ a 
result of the various DBAs are summarized in Reference 4. 
No single active o~ passive electrical failure wi11 cause 
the loss of outside or recirculated air from the CRE. 
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MCREV System 
B 3. 7.4 

The MCREV System provides protection from smoke or hazardous 
chemicals to the CRE occupants. A periodic offsite chemical 
survey, and procedures for controlling onsite chemicals, are 
essential elements of CRE protection against hazardous 
chemicals. The system design is based on low probability of 
offsite sources of toxic gas, based on a chemical survey of 
the surrounding areas. Those offsite sources of toxic gas 
with a greater than low probability are evaluated in 
accordance with Regulatory Guide 1.78 (Ref. 10) or Regulatory 
Guide 1.95 (Ref. 11) and determined to be acceptable for 
continued habitability. The offsite chemical survey is 
conducted periodically to determine any change of condition 
that may need to be addressed. The onsite chemicals are 
controlled procedurally such that they do not affect CRE 
habitability adversely. 

Although the MCREV system does not have a toxic gas mode, 
evaluations have been performed to assess the impact of toxic 
gas on control room habitability. The evaluations have 
concluded that based on either the low probability of 
hazardous chemical events occurring or operator action to don 
Self Contained Breathing Apparatuses (SCBAs) and secure the 
control room ventilation, additional protection from offsite 
hazardous chemicals is not required. Only new chemicals or 
changes in quantities of chemicals identified as part Gf the 
chemical survey will be analyzed further for control room 
habitability purposes. 

The MCREV System satisfies Criterion 3 of the NRC Policy 
Statement. 

Two redundant subsystems of the MCREV System are required to 
be OPERABLE to ensure that at least one is available, if a 
single active failure disables the other subsystem. Total 
MCREV System failure, such as from a loss of both ventilation 
subsystems or from an inoperable CRE boundary, could result 
in exceeding a dose of 5 rem total effective dose equivalent 
(TEDE) to the CRE occupants in the event of a DBA or for 
toxic gas events, result in incapacitation of the CRE 
inhabitants. 

Each MCREV subsystem is considered OPERABLE when the individual 
components necessary to limit CRE occupant radiat~on expasur€ 
are OPERABLE. A subsystem is considered OPERABLE when: 

a. One fan is OPERABLE; 
(continued) 
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b. 

MCREV System 
B 3.7.4 

HEPA filter a.nd charcoa1 adsorbers are .not excessively 
restricting flow and are eapable of performing thgir 
filtration functions; and 

e:. Ductwork,. valv,e-.s, a·ndi dampers are OPERABLE, and air 
flow can be maintained. 

A subsystem may be constdered operable using eithe~ the A or 
B fan combined with either the A or B filter bank. 

In otder for the MCREV subsystem to be considered OPERABLE, 
the CRE racii0l0gical boundary must be mainta1ned such that 
tfie CRE occupant dose ·from the large radioactive re1ease 
does not exceed the calculated dose in the licensing basis 
consequence analyses for. DBAs. 

In order for the MCREV subsystem to be ,considered OPERABLE, 
the CRE boundaries must be maintained OPERABLE, including the 
integrity of the walls, floors, ceilings, and ductwork. 
Temporary seals may be used to maintai~ the boundary. For 
hazardous chemical events, the CRE chemical boundary is 
OPERABLE when the CRE Gccupants can be protected from 
hazardous chemicals. The in leakage limit for bazardous 
chemicals is defined and established in the hazardous 
chemical analyses (Ref. 12 and 13)~ If measured.inleakage is 

. greater than the limit established in the analyses, or if•a 
new hazardous chemical (not meeting the screening criteria of 
Reference 10 or Reference 11) or. increased quantity of an 
existing chemicar is determined to exist, then the CRE 
chemical boundary is considered inoperable, unl~ss continued 
habitability is evaluated as being acceptable (Ref. 10, 11). 

For smoke eventst the CRE boundary is OPERA~LE 'Mhen the CRE 
occupants can be protected from smoke events external or 
internal to the pl ant. For smoke events, no regulatory limit 
exist~ for th·e amount of smeke all owed i 11 the, CRE. f1ciwever, 
if smoke enters the CRE svc~ that mitigat1ng actions are 
required, then the CRE boundary is corisidered i~operable. 

The LCO is modified by~ Note allowing ttie CRf boundary to 
be opened intffrmittently uAder administrative controls. 
This Note 0nly applies to @penings in th-e eRE boun~gry tfila.t 
can be rapidly, restored to tl'J.e desi9n com:;Jiti.on, such as 
doors, hatche~, floor plugs, and access panels. For entry 
an<l exit throu.gh <:loo rs, the admi nt strati ve ,control Gf the 
opening is perfo,rmed by the p.ers;on(s) enter~ng or exiting 
tfle are3. For other ~p~nings, these tontrOJs; show1g be 
pt'Oce<lura l i zed and consist ofi s.taUoni ng a dedi tated 
individual at the opening who ls in contifi~ous commun!cation 
wHh the operators il'I the CRE. This individ!J!ol will ~ave a 
methrm:I to raptdl y close th·e op.e-ni ng anGJ to restore the 'CRf 
ooundary to a condition eq.ui.va1ent to th@ aesiqn cDndition 
when a need for CRE isolati•on 1.s indicated. 

(conUn,ued) 
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MCREV System 
B 3.7.4 

In MODES 1, 2, an~ 3, the MCREV System must be OPERABLE to ensure that the CRE will remain habitable during and following a OBA, since the OBA coul~ lead to a fission product release. 

In MODES 4 and 5, the probability and consequences of a DBA are reduced because of the pressure and temperature limitations in these MODES. Therefore, maintaining the MCREV System OPERABLE is not required in MODE 4 or 5, except: 

a. During CORE ALTERATIONS; and 

b. During movement of irradiated fuel assemblies in the secondary containment. 

Ll 

With one MCREV subsystem inoperable, for reasons other than an inoperable CRE boundary, the inoperable MCREV subsystem must be restored to OPERABLE status within 7 days. With the unit in this condition, the remaining OPERABLE MCREV subsystem is adequate to maintain control room temperature and to perform the CRE occupant protection function. However, the overall reliability is reduced because a failure in the OPERABLE subsystem could result in loss of the MCREV System function. The 7 day Completion Time is based on the low probability of a OBA occurring during this time period, and that the remaining subsystem can provide the required capabilities. 

6.1. B.2 and B.3 

If the unfiltered inleakage of potentially contaminated air past a CRE boundary and into the CRE can result in CRE occupant radiological dose greater than the ca ➔ culated dose of the licensing basis analyses of OBA consequences (allowed to be up to 5 rem total effective dose equivalent (TEDE)), or inadequate protection of CRE Gccupants from hazardous chemicals or smoke t~at have been licensed to occur, thQ CRE boundary is 1noperable. Actions must be taken to restore an OPERABLE CRE boundary within 90 days. 
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B.1. B.2 and B.3 Ccohtinued) 

MCREV System 
B 3.7.4 

Daring the period that the CRE bpundary is c0nsidered 
inoperable, action must be initiated to implement mitigating 
actions to lessen the effect on CRE occupants from the 
potential ~azards of a radiological or chemical event or a 
challenge from smoke (Refs. 6, 7, 10 and 11). Action must be 
ta ken within 24 hours to verify that in th'e event of a GBA, 
the mitigating actions will ensure that CRE 0ccupant 
radiological expo.sures will not excee9 the calculate9 dose of 
the licensing basis analyses of OBA consequences, and that 
CRE occupants are protected from hazardous chemicals and 
smoke as required~ These mitigating action$ (i.e., actions 
that are taken to offset the consequence~ of the in~perabl~ 
CRE boundary) ~hould be preplanned for implementation upon 
entry into the condition, regardless of whet~er entry is 
intentional or unintentional. The 24-hour Completion Time is 
reasonable based on the low probability of a DBA occurring 
during this time period, and the initiation of mitigating 
actions. The 90 day Completion Time is reasonable based on 
the determi-nation that the mitigating actions will ensure 
protection of CRE occupants within analyzed limits while 
limiting the probability that CRE occupants will have to 
implement protective measures that may adversely affect their 
ability to control the reactor and maintain it in a safe 
shutdown condition in the event of a OBA. In addition, the 
90 day Completion Time is a reasonable time to diagnose, plan 
and repair, and test most problems with the CRE boundary~ 

Ll 

In MOD.E 1, 2, or 3, if 'the inoperable MC REV subsystem or the 
CRE boundary cannot be restored to OPERABLE status within the 
required Completio~ Time, t~e unit must be placed in a MODE 
t~at minimizes overall plant risk. To athieve this ~tatus, 
the unit must be placed in at least MODE 3 within 12 hours. 
Remaining in the A!iJplicability of the LCO is acceptable 
because the plant rBk in MODE 3 is S'imilar to o-r lower than 
the risk in MODE 4 (Ref. 5) and be,ause the time spent in 
MODE 3 to perform the necessary repafrs to restore the system 
to _OPERABLE status will be short. However, vo·l untary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experfence. tQ reach the required unit conditiGns 
from full power c9nditions in an orderly manner and without 
chall eng1 ng unit systems. 
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D,l, 0,2.1 and 0.2,2 

MCREV S,ystem 
B 3.7.4 

The Required Actions of Condition Dare modified by a N-ote indicating that LCO 3.0.3 does not apply. If moving irradiated fuel assemblies while in MODE l, 2, or 3, the fuel movement is independent of reactor operations. Therefore, inability to suspend movement of irradiated f~~1 assemblies is not sufficieht reason t0 require a r€acto~ shutdown. 

During movement of irradiated fuel assemblies in the secondary containment, during CORE ALTERATIONS, if the inoperable MCREV subsystem cannot be restored to OPERABLE status within the required Completion Time, the OPERABLE MCREV subsystem may be placed in operation. This action ensures that the remaining subsystem is OPERABLE, that ~o failures that would prevent automatic actuation will occur, and that any active failure will be readily detected. 
An alternative to Required Action 0.1 is to immediately suspend activities that present a potential for releasing radioactivity that might require isolation of the CRE. Th~s places the unit in a condition that minimizes the accident risk. 

If applicable, CORE ALTERATIONS and movement of irradiated fuel assemblies in the secondary containment must be suspended immediately. Suspension of these activities shall not preclude completion of movement of a component to a safe position. 

Ll 

If both MCREV subsystems are inoperable in MODE 1, 2, or 3 for reasons otner than an inoperable CRE boundary Ci .e., tondition B), the MCREV System may not be capable of performing th~ intended function. Therefore, the plant m~st be brought to a MODE in which the overall plant risk is minimized. To achieve this status, the plant must b€ brought to at least MOOE 3 within 12 hours. Remaining in the Applicability of the LCO is acceptable because the plant risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. S) and because the time spent in MODE 3 to perform the necessary repairs to restore the system to OPERABLE status w11l be short. However, voluntary entry into MODE 4 may be made as it is a1so an acceptab1e low-rjsk state, The allowed Completion Time 1s reasonable, based on operating experience, to reach the requi~ed plant conditions from full ~ower conditions tn an orderly manner and without challenging plant systems. 
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F,l and F,2 

MCRE\J Sys t€m 
B 3.7.4 

The- R@quired Actions of CondtUon Fare modified by a Note indicating that LCO 3.0.3 does not apply. If moving irradiated fuel assemb1ie•s while in MODE 1, 2, or 3, th.e fuel movsment is independent of reactor operations. Therefore, inability to suspend movement of irradiated fuel assemblies is not sufficient reason to require a reactor shutdown. 

During movement of irradiated fuel assemblies in the secondary containment, during CORE ALTERATIONS with two MCREV subsystems inoperable or with one or more MCREV subsystems inoperable due to an tnoperable CRE boundary, action must be taken immediately to suspend activities that present a pote~tia1 for releasing radioactivity that might require isolation of the CRE. This places the unit in a condition that minimizes the accident risk. 
If applicable, CORE ALTERATIONS and movement of irradiated fuel assemblies in the secondary containment must be suspended immediately. Suspension of these activit1es shall not preclude completion of movement of a component to a safe position. 

SR 3.7.4.1 
This SR ver1fies that a subsystem in a standby mode starts on demand and continues to operate for~ 15 minutes. Standby systems should be checked periodically to ensure that they start and fvnction properly. As the environmental and normal operating conditions of this system are not severe, testing each subsystem periodically provides an adequate check on this system. The ~urveillance Frequency is controlled under the Survei 11 ance ·Frequency Control Program. 

SR 3.7.4.2 
This S~ verifies that the required MCREV testing is performed in accordance with the Ventilation Filter Testi~g Program (VFTP). The VFTP inclu.des testing HEPA filter performance, charGoal adsorber efficiency, minimum system f1ow rgte, and the physical properties of the activated ct1-0rco.al (general use and following specific operations). Specific test frequencies and additional information are discussed in detail in the VFTP. 
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SR 3.7.4.3 

MCREV System 
B 3.7.4 

This SR verifies that Qn an actual or simulated initiation 
signal, each MCREV subsystem starts and operates. The LOGIC 
SYSTEM FUNCTIONAL TEST in SR 3.3.7.1.4 overlaps this SR to 
provide complete testing of the safety function. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

sg 3.7.4.4 

This SR verifies the OPERABILITY of the CRE boundary by 
testing for unfiltered air inleakage past the CRE boundary 
and into the CRE. The details of the testing are specified 
in the Control Room Envelope Habitability Program. 

The CRE is considered habitable when the radiological dose 
to CRE occupants calculated in the licensing basis analyses 
of OBA consequences is no more than 5 rem whole body dose or 
its equivalent to any part of the body and the CRE occupants 
are protected from hazardous chemicals and smoke that have 
been licensed to occur. This SR verifies that the 
unfiltered air inleakage into the CRE through the 
radiological and chemical boundaries is no greater than the 
flow rates assumed in the licensing basis analyses of OBA 
consequences and control room habitability evaluations for 
hazardous chemicals. When unfiltered air inleakage is 
greater than the assumed flow rate, Condition B must be 
entered. Required Action B.3 allows time to restore the CRE 
boundary to O.PERABLE status provided mitigating actions can 
ensure that the CRE rema'ins within the licensing basts 
habitability limits fo,r the occupants following ·an accident.· 
Mitigating actions are discussed in Regulato~y Guide 1.196, 
Section C.2.7.3, (Ref. 6) which endorses, w{th exceptions, 
NEI 99-0'3, Se·ction 8.4 and Appendix F (Ref. 7). These 
mitigattng actions may also be used as mitigating actions as 
required by Required Action B.2. Temporary analytical 
methods may also be used as compensatory measures to restore 
OPERABILITY (Ref. 9). Options for restoring the CRE 
boundary to OPERAB·LE status include changing the licensing 
basis OBA consequence or chemical habitability analyses, 
repairing the CRE boundary, or a combination of these 
actions. Depending upon the nature of the problem and the 
corrective action, a full scope inleakage test may not be 
necessary to establish that the CRE boundary has been 
restored to OPERABLE status. 

(continued) 
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B 3. 7. 5 Mai,n Condenser Off gas 

BASES 

BACKGROUND During unit operation, steam from the low pressure turbin€ 
i.s exhausted directly into· the condenser. Air and 
noncondens i b le gases are co 11 etted in the condenser, then 
exhausted through the steam jet air ejectors (SJAEs) to the 
Main Cond·enser Offgas System. The offgas from the ma-in 
condenser normally includes radioactive gases. 

The Main Condenser Off gas System has been incorporated into 
the unit design to reduce the gaseous radwaste emission. 
This system uses~ catalytic recombiner to recombine 
radiolyti.cally dissociated hydrogen and oxygen. The gaseous 
mixture is cooled and water vapor removed by the offgas 
recombiner condenser; the remaining water and condensibles 
are stripped out by the cQoler condenser and moisture 
separator. The remaining gaseous mixture (i.e., the offgas 
recombiner effluent) is then processed by a charcoal 
adsorber bed prior to release. 

APPLICABLE The main condenser offgas ,gross galTllla activity rate is an 
SAFETY ANALYSES initial condition of the Main Condenser Offgas System 

failure event, discussed in the UFSAR, Section 9.4.5 

LCO 

PBAPS UNIT 3' 

(Ref. 1). The analysis assumes a gross failure in the Main 
Condenser Offgas System that results in the rupture of the 
Main Condenser Offgas System pressure boundary. The gross 
ganvna activity rate is controlled to ensure that, during the 
event, the calc~lated offsite doses will. be well within the 
limits of 10 CfR 100 (Ref. 2) or the NRC staff approved 
licensing basis. C 

The main condenser offgas limits satisfy Criterion 2 ef th·e 
NRC Policy Statement. 

To ensure compliance with the assumptions of the Main 
CondenseT Off gas System failure event {Ref. 1) ,. the fi s.s i an 
product release rate should be consistent with a noble gas 
release to the reactor coolant of 100 µCi/MWt-second after 
decay 0f 30 minutes. The LCO is established consistent 

( cont i 'p'l!lerl) 
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Main Condenser Offgas 
B 3. 7.5 

with this requirement l3293 MWt x 100 µCi/MWt-second = 
320,000, µCi/second) and is based on the original licensed 
rated thermal power. 

The LCD is applicable when steam is being exhausted to the 
main condenser and the resulting noncondensibles are being 
processed via the Main Condenser Offgas System. This occurs 
during MODE 1, and during MODES 2 and 3 with any main steam 
line not isolated and the SJAE in o~eration. In MODES 4 
and 5, steam is not being exhausted to the main condenser 
and the requirements are not applicable. 

A....l 

If the offgas radioactivity rate limit is exceeded, 72 hours 
is allowed to restore the gross gamma activity rate to 
within the limit. The 72 hour Completion Time is 
reasonable, based on engineering judgment, the time required 
to complete the Required Action, the large margins 
associated with permissible dose and exposure limits, and 
the low probability of a Main Condenser Offgas System 
rupture. 

B.l, B.2, and B.3 

If the gross gamma activity rate is not restored to within 
the limits in the associated Completion Time, all main steam 
lines or the SJAE must be isolated. This isolates the Main 
Condenser Offgas System from the source of the radioactive 
steam. The main steam lines are considered isolated if at, 
least one main steam isolation valve in each main steam line 
is closed, and at least one main steam line drain val~e in 
each drain line inboard of the main steam isolation valves 
is closed. The 12 hour Completion Time is reasonable, based 
on operating experience, to perform the actions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

An alternative to Required Actions B.l and B.2 is to place 
the unit in a MODE in which the overall plant risk 1s 
minimized. To achieve this status, the unit must be placed 
1n at least MODE 3 within 12 hours. Remaining in the 
Applicability of the LCD is acceptable because the plant 
risk 1n MODE 3 is similar to or lower than the risk 1n 
MODE~ (Ref. 3) and because the time spent 1n MODE 3 to 
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B.1. B.2, and B.3 (continued) 

Ma 1 n Ci.J n d ans er Off gas 
B 3.7.5 

pBrform the necessary repairs to restore the system to 
OPERABLE status will be short. However, vo1untary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required unit conditio~s 
from full power conditions in an orderly manner and without 
challenging unit systems. 

SR 3.7.5.1 

This SR requires an isotopic analysis of an offgas sample to 
ensure that the required limits are satisfied. The noble 
gases to be sampled are Xe-133, Xe-135, Xe-138, Kr-85m, 
Kr-87, and Kr-88. If the measured rate of radioactivity 
increases significantly (by~ 50% after correcting for 
expected increases due to changes in THERMAL POWER), an 
isotopic analysis is also performed within 4 hours after the 
increase is noted, to ensure that the increase is not 
indicative of a sustained increase in the radioactivity 
rate. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note i ndi cati ng that the SR ·is not 
required to be performed until 31 days after any main steam 
line is not isolated and the SJAE is in operation. Only in 
this condition can radioactive fission gases be in the Main 
Condenser Offgas System at significant rates. 

1. UFSAR, Section 9.4.5. 

2. 10 CFR 100. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed ModificatiDn to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.7.6 Main Turbine Bypass System 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PIMPS UNH 3 

The Main Turbine Bypass System is designed to control steam pressure when reactor steam generation exceeds turbine 
requirements during unit startup, sud.den load reduction. and cooldown. It allows excess steam flow from the reactor to the condenser without going through the turbine. The bypass capa.city of the system is 21.96% of the Nuclear Steam Supply System rated steam flow. Sudden load reductions within the capacity of the steam bypass can be accommodated without safety relief valves opening or a rea~tor scram. The Main 
Turbine Bypass System consists of nin€ modulating type 
hydraulically actuated bypass valves mounted on a valve 
manifold. The manifold is connected with two steam lines to the four main steam lines upstream of the turbine stop 
valves. The bypass valves are controlled by the bypass 
control function of the Pressure Regulator and Turbine 
Generator Control System, as discussed in the UFSAR, Section 7.11.3 (Ref. 1). The bypass valves are normally closed. However, if the total steam flDW signal exceeds the turbine control valve flow signal of the Pressure Regulator and 
Turbine Generator Control System, the bypass control 
function will output a bypass flow signal to the bypass 
valves. The byp~ss valves will then open sequentially to bypass the excess flow through connecting piping and a 
pressure reducing orifice to the condenser. 

The Main Turbine Bypass System is expected to fufiction 
during the electricai load rejection transient, the turbine trip transient, and the feedwater contrDller fai~ure maximum demand transient, as described in the JJFSAR; 
Section 14 .5 .1.1 (Ref. 2), Section 14. 5.1. 2.1 (Ref. 3), and Section 14.5.2.2 (Ref. 4). However, the feedwater 
controller maximum demand transient is the 1imit1ng 
licensirig basis transient which defines the MCPR operat1ng limit if the Main Turbine B·ypass System 1s inoperable. 
Opening the bypass valves during the pressurization events mitigates the increase in reactor viessel press.ure, w'hich affects the MCPR during the event. 

The Main Turbine Bypass System satisfies Criterion 3 of the NRC Policy Statement. 

(continued) 

8 3.7-25 Revision No. 141 



Main Turbine Bypass System 
B 3. 7 ,:6 

BASES (continued) 

LCO 

APPLICABILITY 

ACTIONS 

PBAPS UN IT 3 

The Main Turbine Bypass System is reqwired to be OPERABLE to 
limit peak pressure in the main steam ltnes and maintain 
react0r pressure within acceptable limits during events that 
cause rapid pressurization, so that the Safety Limit MCPR is 
not exceeded. With the Main TYrbine By~ass System 
inoperable, modifications to the APLHGR operating limits 
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)«), the MCPR operating limits (LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)"), and the LHGR operating limits 
(LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be 
applied to allow this LCO to be met. The operating limits 
for the inoperable Main Turbine Bypass System are specified 
in the COLR. An OPERABLE Main Turbine Bypass System 
requires the minimum number of bypass valves, specified in 
the COLR, to open in respohse to increasing main steam line 
pressure. This response is within the assumptions of the 
applicable analyses (Refs. 2, 3, and 4). 

The Main Turbine Bypass System is required to be OPERABLE at 
~ 22.6% RTP to ensure that the fuel c1adding integrity Safety Limit and the cladding 1% plastic strain limit are not 
violated during the applicable safety analyses transients. 
A& discussed in the Bases for LCO 3.2.3, ttLINEAR HEAT 
GENERATION RATE CLHGR),tt and LCO 3.2.2, sufficient margin to 
these limits exists at< 22.6% RTP. Therefore, these 
requirements are only necessary when operating at or above 
this power level. 

Ll 

"If the Main Turbine Bypass System is inoperable (one or more 
required bypass valves as specified in t~e COLR inoperable), 
or the required thermal operating limits for an inoperable 
Main Turbine Bypass System, as specified 1n the COLR, are 
not applied, the assumptions of t~e design basis transient 
analyses may not be met. Under such circumstances, prompt 
action should be taken to rester~ the Main Turbine Bypass 
System to OPERABLE status or adjust the thermal operating 
limits accordingly. The 2 hour Completion Time is 
reasonable, based on the time to complete the Required 
Action and the low probability of an event occurring during 
this period requiring the Main Turbine Bypass System. 
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If the Main Turbine Bypass System cannot be rsstored to 
OPERABLE status or the required thermal operating limits for 
an inoperable Main Turbine Bypass System are not applied, 
THERMAL POOER must be reduced to-:;: 22.6%' RTP. As discussed 
in the Applicability section, operation at< 22.6% RTP 
results in suffic1ent margin to the required limits,, and the 
Main Turbine Bypass System is not required to protect fuel 
integrity during the applicable s~fety analyses trans~ents. 
The 4 hour Completion Time is reasonable, based on operating 
expe_ri enc~, to reach the required unit conditi or:is from full 
power conditions in an orderly manner without challenging 
unit systems. 

SR 3.7.6.1 

Cycling each main turbine bypass valve through one complete 
cycle of full travel demonstrates that the valves are 
mechanically OPERABLE and will function when required. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.7,6.2 

The Main Turbine Bypass System is required to actuate 
automatically to perform its design function. This SR 
demonstrates that, with the required system initiation 
signals, the valves will actuate to their required position. 
The Surveillance Frequency is controlled under the 
Survei11 al1"Ce frequency Control Program. , 
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SR 3,7.6,3 

Main Turbtne Bypass System 
B 3.7.6 

This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME 
is in compliance with the assumptions of the appropriate 
safety analyses. The response time limits are specified in 
COLR. The Surveillance Frequency is controlled under the 
Surveilrance Frequency Control Program. 

1. -UFSAR, Section 7.11.3. 

2. UFSAR, Section 14.5.1.1. 

3. UFSAR, Section 14.5.1.2.1. 

4. UFSAR, Section 14.5.2.2. 

5. Deleted 

5 .. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision O. 
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B 3.7.7 Spent Fuel Storage Pool Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LCO 

PBAPS UNIT 3 

The minimum water level in the spent fuel storage pool meets 
the assumptions of iodine decontamination factors following 
a fuel handling accident. 

A general description of the spent fuel storage pool design 
is found in the UFSAR, Section 10.3 (Ref. 1). The 
assumptions of the fuel handling accident are found in the 
UFSAR, Section 14.6.4 (Ref. 2). 

The water level above the irradiated fuel assemblies is an 
implicit assumption of the fuel handling accident. A fuel 
handling accident is evaluated to ensure that the 
radiological consequences are well below the guidelines set 
forth in 10 CFR 50.67 (Ref. 3) as modified in Regulatory 
Guide 1.183, Table 6. A fuel handling accident could 
release a fraction of the fission product inventory by 
breaching the fuel rod cladding as discussed in Reference 2. 

The fuel handling accident is evaluated for the dropping of 
an irradiated fuel assembly onto the reactor core. The 
consequences of a fuel handling"accident over the spent fuel 
storage pool are less severe than those of the fuel handling 
accident over the reactor core. The water level in the 
spent fuel storage pool provides for absorption of water 
soluble fission product gases before being released to the 
secondary containment atmosphere. Noble gases are not 
retained in the water and particulates are retained (RG 
1.185, Appendix B, Item 3). 

The spent fuel storage pool water level satisfies Criteria 2 
and 3 of the NRC Policy Statement. 

The specified water level (232 ft 3 inches plant elevation, 
which is equivalent to 22 ft over the top of irradiated fuel 
assemblies seated in the spent fuel storage pool racks) 
preserves the assumptions of the fuel handling accident 
analysis (Ref. 2). As such, it is the minimum required for 
fuel movement within the spent fuel storage pool. 

(continued) 
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Spent Fuel Storage Pool Water Level 
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This LCO applies during movement of fuel assemblies in the 
spent fuel storage pool since the potential for a release of 
fission products exists. 

AJ 

Required Action A.1 is modified by a Note indicating that 
LCO 3.0.3 does not apply. If moving fuel assemblies while 
in MODE 1, 2, or 3, the fuel movement is independent of 
reactor operations. Therefore, inability to suspend 
movement of fuel assemblies is not a sufficient reason to 
require a reactor shutdown. 

When the initial conditions for an ~ccident cannot be met, 
action must be taken to preclude the accident from 
occurring. If the spent fuel storage pool level is less 
than required, the movement of fuel assemblies in the spent 
fuel storage pool is suspended immediately. Suspension of 
this activity shall not preclude completion of movement of a 
fuel assembly to a safe position. This effectively 
precludes a spent fuel handling accident from occurring. 

SR 3,7.7,1 

T h i s S R v-e r i f i e s t h a t s u ff i c i e n t w a t e r i s a v a i 1 a b 1 e i n t h-e 
event of a fuel handling accident. The water level in the 
spent fuel storage pool must be checked periodically. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.3. 

2. UFSAR, Section 14.6.4. 

3. 10 CFR 50.67. 
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B 3.8.1 AC Sources-Operating 

BASES 

BACKGROUND 

PBAPS UN IT 3 . 

The unit AC sources for the Class LE AC Electrical Power 
~istribution System ccnsist of the offsite power sources, 
and the onsite standby power sources (diesel 
generators (DGs)). As required by UFSAR Sections 1.5 and 
8.4.2 (Ref. 1), the design of the AC electrical power system 
provides independence and redundancy to ensure an available 
source of power to the EngiReered Safety Feature (ESF) 
systems. 

The Class lE AC distributioA system is divided into 
redundant load groups, so loss of any one group does not 
prevent the minimum safety functions from being performed. 
Each load group has connections to two qualified circuits 
that connect the unit to multiple offsite power supplies and 
a single DG. 

The two qualified circuits between the offsite transmission 
network and the onsite Class LE AC Electrical Power 
Distribution System are supported by multiple, independent 
offsite power sources. One of these qualified circuits can 
be connected to either of two offsite sources: the 
preferred offsite sourc€ is the 230 kV Nottingham-Cooper 
line which supplies the plant through the 230/13.8 kV 
startup and emergency auxiliary transformer no. 2; the 
alternate offsite source is the auto-transformer 
(500/230 kV) qt North Substation which feeds a 230/13.8 kV 
regulating transformer (startup aAd emergency auxiliary 
transformer no. 3), the 3SU regulating transformer 
switchgear, and the 2SUA switc~gear. The aligned source is 
further stepped down via the 2SU startup transformer 
switchgear through the 13.2/4.16 kV emergency auxiliary 
transformer no. 2. The other qualified circuit can be 
c0nnected to either of two offsite ~ources: the preferred 
offsite source is the 230 kV Peacn Bottom•Newlinville line 
which supplies a 230/13.8 kV transformer (startup 
transform€r no. 343); the alternate offsite source is the 
auto-transformer (500/230 kV) at North Substation which 
feed~ a 230/13.8 kV regulating transformer (startup and 
emergency auxiliary transforme~ no. 3) and the 3SU 
regulating transformer switchgear. The aligned source is 
further stipped dciwn via the 343SU transformer switchgear 
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through the 13.2/4.16 kV emergency guxiliary transforme~ 
no. 3. In addition, the alternate source can only be used 
to meet the requirements of one offsite circuit. A detailed 
description of the offsite power network and circuits to the 
onsite Class lE ESF buses is found in the UFSAR, 
Sections 8.3 and 8.4 (Ref. 2). 

A qualified offsite circuit consists of all breakers, 
transformers, switches, ioterrupting devices, cabling, and 
controls required to transmit power from the offsite 
transmission network to the onsite Class lE emergency bus 0r 
buses. The determination of the operabi1ity of a qualified 
source of offsite power is dependent upon grid and plant 
factors that, when taken together, describe the design basis 
calculation requirements for voltage regulation. The 
combination of these factors ensures that the offsite 
source(s), which provide power to the plant emergency buses, 
will be fully capable of supporting the equipment required to 
achieve and maintain safe shutdown during postulated accidents 
and transients. 

The plant factors consist of the status of the Startup 
Transformers' (2SU, 343SU, 3SU) load tap changers (LTC's), the 
status of the Safeguard Transformers (2EA and 3EA) and the 
alignment of the emergency buses on the Safeguard Buses {OOA019 
and OOA020). For an offsite source to be considered operable, 
its respective LTC's must be in service and in automatic. 

The grid-factors consist of actual grid voltage levels (real 
time) and the post trip contingency voltage drop percentage 
value. 

Ttie minimum offsite source voltage levels-are establishe<l b,y 0 

the voltage regulation calculation, The transmission system 
operator (TSO) wi 11 notify Peach Bottom when an agre~d upon 
limit is ap.proached. 

Th~ post trip contingency percentage voltage drop is a 
calculated value determined by the TSO that would otcwr as a 
result of the tripping of one Peach Bottom generator. The TSD 
will notify Peach Bottom when an agreed upon limit is exceeded. 
The voltage regulation calculation establishes the acceptable 
percentage voltage drop based upon plant configuration. 
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Due to the 3SU source being derived from the tertiary of the 
#l Auto Transformer, its operability is influenced by both the 
500 kV and 230 kV systems. The 2SU and 343SU sources 
operability is influenced only by the 230 kV system. 

Peach Bottom unit post trip contingency voltage drop percentage 
calculations are p·erformed by the PJM Energy Mana-gement System 
(EMS). The PJM EMS consists of a primary and backup system. 
Peach Bottom will be notified if the real time contingency 
analysis capability of PJM is lost. Upon receipt of this 
notification, Peach Bottom is to request PJM to provide an 
assessment of the current condition of the grid based on the 
tools that PJM has available. The determination of the 
operability of the offsite sources would consid~r the 
assessment provided by PJM and whether the current condition of 
the grid is bounded by the grid studies previously performed 
for Peach Bottom. 

Variations to any of these factors is permissible, usually at 
the sacrifice of another factor, based on plant conditions. 
Specifics regarding these variations are controlled by plant 
procedures or by condition specific design calculations. 

A description of the Unit 2 offsite power sources is 
provided in the Bases for Unit 2 LCO 3.8.1, "AC Sources
Operating." The description is identical with the exception 
that the two offsite circuits provide power to the Unit 2 
4 kV emergency buses (i.e., each Unit 3 offsite circuit is 
common to its respective Unit 2 offsite circuit except for 
the 4 kV emergency bus feeder breakers). 
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Th·e onsite standby power source for the four 4 kV emergency 
b~ses in each unit consists of four DGs. The four OGs 
prQVids onsi te standb-y power for both Unit 2 qnd· Unit 3. 
Each DG provides standby power to two 4 kV emergency buses
Ofl\e associated• with Uli\H Z. and cne a~soCTI ated with Un. t 3. 
A OG ~tarts aut0matically on a loss of coo,~ t accident 
(LOCA) signal Ci .e., Tow reactor water lE: ,l signal or fligh 
drywell pressure signal) from either Unit 2 or Unit 3 0r on 
an emergency bus degraded voltag~ or undervoltage s~gnal. 
After the DG has started·, it automatically ties to its 
respective bus a·fter offsite power is trfpped as a. 
consequence of emergency bus undervoltage or degraded 
voltage, independent of or coincident with a LOCA signal. 
The DGs also start and.bperate in the standby mode without 
tying to the emergency bus on a LOCA signal alone. 
Following the trip of offsite power, ~ll loads are stripped 
from the emergency bus. When the DG is tiect to the 
emergency bus, loads are then sequentially co~nected to its 
respective emergency bus by individual timers associated 
with each auto-connected load following a permissive from a 
voltags relay monitoring each emergency bus. 

In the event of a loss of both offsite power sources, the 
ESF electrical loads are automatically connected to the DGs 
in sufficient time to provide for safe reactor shutdown of 
both units and to mitigate the consequences of a Design 
Basis Accident (OBA) such as a LOCA. Within 5~ seconds 
after the initiating signal is received, all automatically 
conn~cted loads needed to recover the unit-or maintain it in 
a safe condition are returned to service. The failure of 
any one D.G does not impair safe sliutd-own beca.us·e each DG 
serves an independent, redundunt 4 kV emergency bus for each 
unit. The remaining DGs and ,emergency bu1ses have sufficient 
capability to mitigate the consequences of a DBA, support 
the shutdown of the ottier unit, and maintain both units in a 
safe cofl~ition. · • 

Ratings for the DGs satisfy the req~ireme~ts of Regulatory 
Gui de 1. 9 (Ref. 12). tad, -0f the four DGs have the foll owi rig 
ratings.: 

a. 2'600 kW-contiriuo.u:;, 

b. 3000 1<W-2GOO hours, 

c. 3100 kW~ 200 hours, 

d. 3250 kW-30 min[;ltes. 

( o-orit i nued) 
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APPLICABLE The initial conditions of DBA and transient analyses in the 
SAFETY ANALYSES UFSAR, Chapter 14 (Ref. 4), assume ESF systems are OPERABLE. 

LCO 

PBAPS UNIT 3 

The AC electrical power sources are designed to provide 
sufficient capacity, capability, redundancy, and reliability 
to ensure the availability of necessary power to ESF systems 
so that the fuel, Reactor Coolant System (RCS), and 
containment design limits are not exceeded. These ljmits 
are discussed in more detail in the Bases for Section 
3.2, Power Distribution Limits; Section 3.5, Emergency Core 
Cooling Systems (ECCS) and Reactor Core Isolation Cooling 
(RCIC) System; and Section 3.6, Containment Systems. 

The OPERABILITY of the AC electrical power sources is 
consistent with the initial assumptions of the accident 
analyses and is based upon meeting the design basis of the 
unit. This includes maintaining the onsite or offsite AC 
sources OPERABLE during accident conditions in the event of: 

a. An assumed loss of all offsite power or all onsite AC 
power; and 

b. A worst case single failure. 

AC sources satisfy Criterion 3 of the NRC Policy Statement. 

Two qualified c.ircuits between the offsite transmission 
network and the onsite Class IE Distribution System and four 
separate and independent DGs ensure availability of the 
required power to shut down the reactor and maintain it in a 
safe shutdown condition after an abnormal operational 
transient or a postulated OBA. In addition, since some 
equipment required by Unit 3 is powered from Unit 2 sources 
(i.e., Containment Atmospheric Dilution System, Standby Gas 
Treatment System, Emergency Service Water System, Main 
Control Room Emergency Ventilation System, and Unit 2 125 
VOC battery chargers), qualified circuit(s) between the 
offsite transmission network and the Unit 2 onsite Class lE 
distribution subsystem(s) needed to support this equipment· 
must also be OPERABLE. 

An OPERABLE qualified Unit 3 offsite circuit consists of th-e 
incoming breaker and disconnect to the startup and emergency 
auxiliary transformer~ the respective circuit path to the 
emergency auxiliary transfonner, and the circuit path to at 
least three Unit 3 4 kV emergency buses including feeder 

(continued} 
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breakers to th€ three Unit 3 4 kV emergency buses. If at 

least one of the two ci~cuits does not provide power o~ is 

not capable o•f provicl:Lng power to all four Unit 3 4 kV 

e~ergeney buses, then the Unit 3 4 kV emerg€ncy b~ses th?t 

each circuit powers or is capable of powering cannot all he 

the same (i.e., two feeder breakers on one Unit 3 4 kV 

emergency bus cannot be ~noperable). If two feeder breakers 

are :i,,nopera.ble on the same 4k:V bus, then Condition A (and 

Concl:Ltion E if an inoperable DG exists} must be entered f0r 

one offsite circuit being inoperable even if both offsite 

circuits otherwise provide power or are capable of p~oviding 

power to the other three 4kV buses. An OPERABLE qualified 

Unit 2 offsite circuit's requirements are the same as the 

Unit 3 e1rcuit's requirements, except that the circuit path, 

including the feeder breakers, is to the Unit 2 4 kV 

emergency buses required to be OPERABLE by LCO 3.8.7, 

"Distribution Systems-Operating." Each off site circuit 

must be capable of maintaining rated frequency and voltage, 

and accepting required loads during an accident, while 

connected to the emergency quses: 

Each DG has two ventilation supply fans; a main supply fan 

and a supplemental supply fan. The supplemental supply fan 

provides additional air cooling to the generator area. 

Whenever outs~de air temperature is greater than or equal to 

60° F, each DG's main supply fan and supplemental supply fan 

are required to be OPERABLE for the associated DG to be 

OPERABLE. ~henever, outside air temperature is less than 

80° F, the supplemental supply fan is not required to be 

OPERABLE for the associated DG to be OPERABLE, however, the 

main supply fan is required to be OPERABLE for the 

associated DG to be OPERABLE. 

E:ach DG must he capable of starting, accelerating to ra t,ed 

speed and voltage, and connectihg to its respective Uni~ 3 
4 kV emergency bus on detection of bus undervoltage. This 

sequence must be accomplished with~n 10 seconds. Each DG 

must also be capable of accepting required loads within the 

assumed loading sequence intervals, and must continue to 

operate until offsite powe~ can be restored to the emer1ensy 

buses. Thes~ capabilities are reqt11red to be met from a 

variety of initial conditions, such as DG in standby with 

the engine }.ot and DG in standby with the engine at amhie.nt 

condition. Add1tional DG capabilities must be demonstrateu 

to meet requireQ Surveillances, e.g., capability of th~ DG 
to reve~t to standby status on an ECCS signal wh.ila 

operating in parallel test mode. Prop~r sequencing of 

loads, including tripping of all loads, is a required 

funct~on fDr DG OPERABILITY. 
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In addition, since some equipment required by Unit 3 is 
powered from Unit 2 sources, the DG(s) capable of supplying 
the Unit 2 onsite Class lE AC electrical power distribution 
sub~yst~m(s) needed to support this equipment mu$t be 
OPERABLE. The OPERABILITY requirements for these DGs ara 
th€ same as described above, except that each required DG 
must be capable of connecting to its respective Unit 2 4 kV 
imergency bus. (In addition, the Unit 2 ECCS initiation 
lo~ic SRs are not applicable, as described in SR 3.B.1.21 
Bases.) 

The AC sources must be separate and independent (to the 
ext€nt possible) of other AC sources. For the DGs, the 
separation and independence are complete. For the offsite 
AC sources, the separation and independence are to the 
extent practical. A circuit may be connected to more· than 
one 4 kV emergency bus division, with automatic transfer 
capability to the other circuit OPERABLE, and not violate 
separation criteria. A circuit that is not connected to at 
least three 4 kV emergency buses is required to have 
OPERABLE automatic transfer interlock mechanisms such that 
it can provide power to at least three 4 kV emergency buses 
to support OPERABILITY of that circuit. 

The AC sources are required to be OPERABLE in MODES 1, 2, 
and 3 to ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided and containment 
OPERABILITY and other vital functions are maintained 
in the event of a postulated OBA. 

The AC ~ower requirements for MODES 4 and 5 are covered in 
.LCO 3.8.2, "AC Sources-Shutdown." 

A Note prohibits the application of LCO 3.0.4.b to an 
irioperable DG. There is an increased risk associated with 
enterin{l a MODE or other specified conditi(}n i'n the 
Applitability with an inoperable DG and the provisions of 
LCD 3.0.4.b, which allow erttry into a MODE or other 
specified condition in the Applicability with th~ LCD n~t 
met aft~r performance of a risk assessment addressing 
inoperable systems and components, should not be applied in 
this circumstance. 

Ll 

To ~nsure a highly reliable power source remains with one 
offsite circuit inoperable, it is necessary to verify the 
aviilability of the remaining offsite circuits o~ a more 
frequent basis. Since the Required Action only specifies 
"perform," a failure of SR 3.8.1.1 accepta~ce criteria d6es 

co1nt in ed 

B 3.8-6 RevisiDn No. 53 



BASES 

ACTIONS 

PBAPS UNIT 3 

AC Sources - Operating 
B 3.8.1 

Ll (continued) 

not result in a Required Action not Rlet. However, if a 
second circuit fails SR 3.8.1.1, the second offsite circuit 
is inoperable, and Condition D, for two offsite circuits 
inoperable, is entered. 

Required Action A.2, which only applies if one 4 kV 
emergency bus cannot be powered from any offsite source, is 
intended to provide assurance that an event with a 
coincident single failure of the associated DG does not 
result in a complete loss of safety function of critical 
systems. These features (e.g., system, subsystem, division, 
component, or device) are designed to be powered from 
redundant safety related 4 kV emergency buses. Redundant 
required features failures consist of inoperable features 
associated with an emergency bus redundant to the emergency 
bus that has no offsite power. 

The Completion Time for Required Action A.2 is intended to 
allow time for the operator to evaluate and repair any 
discovered inoperabilities. This Completion Time also 
allows an exception to the nonnal "time zero" for beginning 
the allowed outage time nclock." In this Required Action 
the Completion Time only begins on discovery that both: 

a. A 4 kV emergency bus has no offsite powe.r supplying 
its loads; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
offsite circuit inoperable} a required feature subsequently 
becomes inoperable, this Completion Time would begin to be 
tracked. 

Discovering no offsite power to one 4 kV emergency bus of 
the onsite Class IE Power Distribution System coincident 
with one or more inoperable required suppnrt or supported 
features, or both, that are associated with any other 
emergency bus that has offsite power, results in starting 
the Completion Times for the Required Action. Twenty-four 
hours is acceptable because it minimizes risk while allowing 
time for restoration before the unit is subjected to 
transients associated with shutdown. 

(continued} 
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The remaining OPERABLE offsite circuits and DGs are adequate 
to supply electrical power to the onsite Class lE 
D1stribution System. Thus, on a component bas1£, single 
failure protection may have been lost for the required 
feature's function; however, function 1s not lnst. The 
24 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 24 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the 
low probab11ity of a OBA occurring during this period. 

Ll 

Th"e 4 kV emergency bus design and loading is su·ffi ci ent to 
allow operation to cont1nue 1n Condition A for a period not 
to exceed 7 days. Alternatively, a Complet1on Time can be 
determ1ned in accordance with the Risk Informed Completion 
T1me Program. With one offs1te circuit inoperable, the 
reliability of the offsite syste~ 1s degraded, and the 
potential for a loss of offsite power is increased, with 
attendant potential for a challenge to the plant safety 
sy·stems. In this condition, however, the remaining OPERABLE 
offsite circu1ts and the four DGs are adequate to supply 
electrical power to the ons1te Class lE Distr1bution System. 

The Completion Time takes into account the redundancy, 
capacity, and capability of the remaining AC sou.rces, 
reasonable time for repairs, and the low probability of a 
DB·A occurring during this period. 

(continued) 
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The 33 kV Conowingo Tie-Line, using a ~eparate 33/13.8 kV 
transformer, can be used to supply t~e circuit normally 
supplied by ~tartup and ~mergency auxiliary transformer no. 
2. While not a qualified circuit, this alternate source is 
a direct tie to the Conowingo Hydro Station that provides a 
highly reliable source of power becausef the line and 
tra~sformers at both ends of the lin~ are dedicated to the 
support of PBAPS; the tie line is not subject to damage from 
adverse weather conditions; and, the tie line can be 
isolated from other parts of the grid when necessary to 
ensure its availability and stability to support PBAPS. The 
av~ilability of this highly reliable source of offsite power 
permits an extension of the a1lowable out of service time 
for a DG to 14 days from the discovery of failure to meet 
LCO 3.8.1.a orb (per Required Action B.5). Ther·efore, when 
a DG is inoperable, it is necessary to verify the 
availability of the Conowingo Tie-Line immediately and once 
per 12 hours thereafter. The Completion Time of 
"Immediately" reflects the fact that in order to ensure that 
the full 14 day Completion Time of Required Action B.5 is 
available for completing preplanned maintenance of a DG, 
prudent plant practice at PBAPS dictates that the 
availability of the Conowingo Tie-Line be verified prior to 
making a DG inoperable for rreplanned maintenance. The 
Conowingo Tie-Line is available and satisfies the 
requirements of Required Action B.l if: 1) the Conowingo 
line is supplying power to the 13.SkV SBO Switchgear OOA3D6; 
2) all ,equipment requir.ed, per SE-11~ to connect power from 
the Conowingo Tie-Line to the emergency 4kV buses and to 
isolate all non-SBO loads from the Conowi~go Tie-Line is 
~vailable and accessible; and 3) commuA1cations with the 
Conowingo control room indicate that required equipment at 
Conowingo is available. If Required Action B.1 is not met 
or the 
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status ~f the Conowingo Tie-Line changes after Required 
Action ·B.1 is initially met,, Condition C must be immediately 
entered. 

To ensure a highly reliable power source remains with one DG 
inoperable, it is necessary to verify the availability of 
the required offs1te circuits on a more frequent basis. 
Since the Required Action only specifies 0 perform,n a 
failure of SR 3.8.1.1 acceptance criteria does not result in 
a Required Action being not met. However, if a cir.cuit 
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite 
circuit inoperability, additional Conditions must then be 
entered. 

Ll 

Required Action B.3 is intended to provide assurance that a 
loss of offsite power, during the period that a DG is 
inoperable, does not result in a complete loss of safety 
function of critical systems. These features are designed 
to be powered from redundant safety related 4 kV emergency 
buses. Redundant required features failures consist of 
inoperable features associated with an emergency bus 
redundant to the emergency bus that has an inoperable D6. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilit1es. This 
Completion Time also allows for an exception to the normal 
9 time zeron for beginning the allowed outage time nclock." 
In this Required Action the Completion Time only begins on 
discovery that both: 

a. An inoperable OG exists; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
OG inoperable), a required feature subsequently becomes 
inoperable, this Completion Time begins to be tracked. 

Discovering one DG inoperable coincident with one or more 
inoperable required support or supported features, or 'both, 
that are associated with the OPERABLE 06s results in 

tcont111ued) 
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starting the Completion Time for the Required Action. Four 
hours from the discovery of these events existing 
concurrently is acceptable because it minimizes risk while 
allowing· time for restoration before subjecting the unit to 
transients associated with shutdown. 

The remaining OPERABLE DGs and offsite circuits are adequate 
to supply electrical power to the onsite Class lE 
Distribution System. Thus, on a component basis, single 
failure protection for the required feature's function may 
have been lost; however, function has not 0een lost. The 
4 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, reasonable time for repairs, and low 
probability of a OBA occurring during this period. 

B.4,1 and B.4.2 

Required Action B.4.1 provides an allowance to avoid 
unnecessary testing of OPERABLE DGs. If it can be 
determined that the cause of the inoperable DG does not 
exist on the OPERABLE DGs, SR 3.8.1.2 does not have to be 
performed. If the cause of inoperability exists on other 
DG(s), they are declared inoperable upon discovery, and 
Condition For Hof LCD 3.8.1 is entered, as applicable. 
Once the failure is repaired, and the common cause failure 
no longer exists, Required Action B.4.1 is satisfied. If 
the caus.e of the initial 'inoperable -DG cannot be confirmed 
not to exist on the rema1n1ng DGs,°performance of SR'3.8.l.2 
suffices to provide assurance of continued OPERABILITY of 
those DGs. 

In the event the inoperable DG is restored to OPERABLE 
status prior to c6mpleting either B.4.1 or B.4.2, the PBAPS 
Corrective Action Pr-ogram will continue to evaluate the 
common cause possibility. This continued evaluation, 
however, is no longer r~quired under the 24 hour constraint 
imposed while in Condition B. 

According to Generic Letter 84-15 (Ref. 5), 24 hours is a 
reasonable time to confirm t6at thi OPERABLE DGs are not 
affected by the same problem as the inop~rab1e DG. 
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The availability of the Conowingo Tie-Line provides an 
additional source which permits operation to continue in 
Condition B fDr ~ period that should not exceed 14 days from 
di&covery of the failure to meet LCO 3.8.1.a orb. In 
Condition B, the remaining OPERABLE D&s and the normal 
offs1te circuits are adequate to supply electrical power to 
the onsite Class lE Distribution System. The Completion 
Time of Required Action B.5 takes into account the enhanced 
r.e11ab1lity and availability of offsite sources due to the 
Conowingo Tie-Line, the redundancy, capacity, and capability 
of the other remaining AC sources, reasonable time for 
repairs of the affected DG, and low probability of a OBA 
occurring during this period. 

The Completion Time for Required Action B.5 also establishes 
a limit on the maximum time a.llpwed for any combination of 
required AC power sources to be inoperable during any single 
contiguous occurrence of failing to meet LCO 3.8.1.a orb. 
If Condition Bis entered while, for instance, an offsite 
circuit is inoperable and that circuit is subsequently 
restored OPERABLE, the LCO may already have been not met 
for up to 7 days. This situation could lead to a total of 
14 days, since initial failure of LCO 3.8.1.a orb, to 
restore the DG. At this time, an offsite c1rcu1t could 
again become inoperable, the D6 restored OPERABLE, and an 
additional 7 days (for a total of 21 days) allowed prior to 
complete restoration of the LCO. The 14 day Completion Time 
provides a limit on the time allowed in a specified 
condition after discovery of failure to meet LCO 3.8.1.a or 
b. This limit is considered reasonable for situations in 
which Conditions A and Bare entered concurrently. The 14 
day Completion Time would also limit the maximum time a D6 

is inoperable ff the status of the Conowingo Tie-Line 
changes from b-eing available to being not available (this is 
discussed in Required Action C.1 Bases discussion). 
Alternatively, a Completion Time can b~ determined in 
accordance ~1th the Risk Informed Completion Time Program. 

As in Required Action B.3, the CGmpletion Time allows for ~n 
exception to the normal "time zero" for beginning the 
allowed outage time "clock." This exception results in 
establishing the ~time zerow at the time that the LCO was 
initially not met, instead of the time that Condition B was 
entered. 

Leonti nued) 
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The extended Completion Time for restorat1on of an 
1noperabTe DG affordEd by the ava1Tabi1ity of the Conowingo 
Tie-Line is intended to allow comp1etion of a diesel 
generator overhaul; however, subject to the diesel generator 
reliability program, INP0 performance criteria, and good 
operattng practices, using the extended Completion Time is 
permitted for other reasons. Activ1tie-s or conditions that 
increase the probability of a loss of offsite power (i.e., 
switchy,ard maintenance or severe weather) should be 
considered when scheduling a diesel generator outage. In 
addition, the effect of other inoperable plant equipment 
should be considered when scheduling a diesel generator 
outage. 

Ll 

If the availability of the Conowingo Tie-Line is not 
verified within the Completion Time of Required Action B.1, 
or if the status of the Conowingo Tie-Line changes after 
Required Action 8.1 is initially met, the DG must be 
restored to OPERABLE status within 7 days, or in accordance 
with the Risk Informed Completion Time Program. The 7 day 
Completion Time begins upon entry into Condition C (i.e., 
upon discovery of failure to meet Required Action 8.1). 
However, the total time to restore an inoperable DG cannot 
exceed 14 days (per the Completion Time of Required Action 
B.5). Alternatively, a Completion Time can be determined in 
accordance with the Risk Inf-0rmed Completion Time Program. 

The 4 kV eme~gency bus des1gn ahd lo~ding is sufficient to 
allow operation to continue in Condition B for a p,eriod th.at 
should not exceed 7 days, if the Conowingo Tie-Line is not 
avaflable (refer to Required Action B.l Bases discussion). 
In Condition C, the remaining OPERABtE DGs and offsite 
circuits are adequat~ to supply electrical power to the 
onsite Class lE Distribution System. The 7 day Completion 
Time takes into account the redundancy, capacity, and 
capability of the remaining AC sources, reasonable time for 
repairs, and 1 ow pro.babil ity of a OBA occurring during this 
peri0d. Alternatively, a Completion Time can be determined in 
accordan(;;e with the Risk Informed Completion Time Program. 

< cont1 nued) 
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Required Action D.1 addresses actions to be taken in the 
event of inoperability of redundant required features 
concurrent with inoperability of two or more offsite 
circuits. Required Action 0.1 reduces the vulnerability to 
a loss of function. The Completion Time for taking these 
actions is reduced to 12 hours from that allowed with one 
4 kV emergency bus without offsite power {Required 
Action A.2). The rationale for the reduction to 12 hours is 
that Regulatory Guide 1.93 (Ref. 6) allows a Completion Time 
of 24 hours for two offsite circuits inoperable, based upon 
the assumption that two complete safety divisions are 
OPERABLE. (While this Action allows more than two circuits 
to be inoperable, Regulatory Guide 1.93 assumed two circuits 
were all that were required by the LCO, and a loss of those 
two circuits resulted in a loss of all offsite power to the 
Class lE AC Electrical Power Distribution System. Thus, 
with the Peach Bottom Atomic Power Station design, a loss of 
more than two offsite circuits results in the same 
conditions assumed in Regulatory Guide 1.93.) When a 
concurrent redundant required feature failure exists, this 
assumption is not the case, and a shorter Completion Time of 
12 hours is appropriate. These features are designed with 
redundant safety related 4 kV emergency buses. Redundant 
required features failures consist of any of these features 
that are inoperable because any inoperability is on an 
emergency bus redundant to an emergency bus with inoperable 
offsite circuits. 

The Completion Time for Required Action D.l is intended to 
allow the operator time to evaluate and repair any 
discover~d inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." In this Required 
Action, the Completion Time only begins on discovery that 
both: 

a. Two or more offsite circuits are inoperable; and 

b. A required feature is inoperable. 

{continued) 
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0.1 and 0.2 (continued) 

AC Sources-Operating 
B 3.8.1 

If, at any time during the existence of this Condition (two 
or more offsite circuits inoperable i.e., any combination of 
Unit 2 and Unit 3 offsite circuits inoperable), a required 
feature subsequently becomes inoperable, this Completion 
Time begins to be tracked. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition D for a period that should not exceed 
24 hours. This level of degradation means that the offsite 
electrical power system may not have the capability to 
effect a safe shutdown and to mitigate the effects of an 
accident; however, the onsite AC sources have not been 
degraded. This level of degradation generally corresponds 
to a total loss of the immediately accessible offsite power 
sources. 

Because of the normally high availability of the offsite 
sources, this level of degradation may appear to be more 
severe than other combinations of two AC sources inoperable 
that involve one or more DGs inoperable. However, two 
factors tend to decrease the severity of this degradation 
level: 

a. The configuration of the redundant AC electrical power 
system that remains available is not susceptible to a 
single bus or switching failure; and 

b. The time required to detect and restore an unavailable· 
offsite power source is generally much less than that 
required to detect and restore an unavailable onsite 
AC source. 

With two or more of the offsite circuits inoperable, 
sufficient onsite AC sources are available to maintain the 
unit in a safe shutdown condition in the event of a OBA or 
transient. In fact, a simultaneous loss of offsite AC 
sources, a LOCA, and a worst case single failure were 
postulated as a part of the design basis in the safety 
analysis. Thus, the 24 hour Completion Time provides a 
period of time to effect restoration of al1 but one of the 
offsite circuits commensurate with the importance of 
maintaining an AC electrical power system capable of meeting 
its design criteria. 

{continued) 
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D,l and D.2 (continued) 

AC Sources~Operating 
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According to Regulatory Guide 1.93 (Ref. 6), with the 
available offsite AC sources two less than required by the 
LCO, operatton may continue for 24 hours. If all offsite 
sources are restored within 24 hours, unrestricted operation 
may continue. If all but one offs1te source is restored 
within 24 hours, power operation continues in accordance 
wtth Condition A. Alternat1ve1y, a Cgmpletion Time can be 
determined in accordance with the R1~k Informed Completion 
Time Program. 

E.l and E.2 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if all AC sources to it 
were inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition E are modified by a Note 
to indicate that when Condition Eis entered with no AC 
source to any 4 kV emergency bus, ACTIONS for LCO 3.8.7, 
"Distribution Systems-Operating," must be immediately 
entered. This allows Condition E to provide requirements 
for the loss of the offsite circuit and one DG without 
regard to whether a 4 kV emergency bus is de-energized. 
LCO 3.8.7 provides the appropriate restrictions for a 
de-energized 4 kV emergency bus. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition E for a period that should not exceed 
12 hours. In Condition E, individual redundancy is lost in 
both the offs1te electrical power system and the onsite AC 
electrical power system. Since power srstem redundancy is 
provided by two diverse sources of power, however, the 
reliabi,lity of the power systems in this Condit1on may 
appear higher than th&t in Condition D (loss of two or more 
offsite circuits). This difference in reliability is offset 
by the su'sceptibility of this power system configuration to 
a single bus or switching failure. The 12 hour Completion 
Time takes into account the capacity ano capability of the 
remaining AC sources, reasonable time for repairs, and the 
low probability of a DBA occurring during this period. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

CcontinuedJ 
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AC So u r c e s - O p.e r a t i n g 
B 3 .8 .1 

With two ar more DGs inoperable, with an assumed loss of 
offsite electrical power, insufficient standby AC sour~es 
are available to power the minimum required ESF functions. 
Since the offsite electrical power system is the only source 
of AC power for the majority of ESF equipment at this level 
of degradation, the risk associated with continued operation 
for a very short time could be less than that associated 
with an immediate controlled shutdown. (The immediate 
shutdown could cause grid instability, which could result in 
a total loss of AC power.) Since any inadvertent unit 
generator trip could also result in a total loss of offsite 
AC power, however, the time allowed for continued operation 
is severely restricted. The intent here is to avoid the 
risk associated with an immediate controlled shutdown and to 
minimize the risk associated with this level of degradation. 

According to Regulatory Guide 1.93 (Ref. 6), with two or 
more DGs inoperable, operation may continue for a period 
that should not exceed 2 hours. (Regulatory Guide 1.93 
assumed the unit has two DGs. Thus, a loss of both DGs 
results in a total loss of onsite power. Therefore, a loss 
of more than two DGs, in the Peach Bottom Atomic Power 
Station design, results in degradation no worse than that 
assumed in Regulatory Guide 1.93.) 

Ll 

If the inoperable AC electrical power source(s) cannot be 
restored to OPERABLE status within the associated Completion 
Time (Required Action and associated Completion Time of · 
Condition A, C, D, E, or F not met; or Required Action 8.2, 
B.3, B.4.1, 8.4.2, or 8.5 and associated Completion Time not 
met), the unit must be brGught to _a MODE in which the 
overall plant risk is minimized. To achieve this status, 
the unit must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 11) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable 
low-risk state. The allowed Completion Time is reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner· 
and without challenging plant systems. ' 
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AC Sources -Ope:i::ating 
B 3.8.l 

Condition H corresponds to a level of degradation in which 

redundancy in the AC elect~ical power supplies has been 

lost. At this severely degraded level, any further losses 

in the AC electrical power system may cause a loss of 

function. Therefore, no additional time is justified for 

continued operation. The unit is required by LCO 3.0.3 to 

commence a controlled shutdown. 

The AC sources are designed to permit inspection and 

testing of all important areas and features, especially 

those that have a standby function, in accordance with 

UFSAR, Section 1.5.1 (Ref. 7). Periodic component tests are 

supplemented by extensive functional tests during refueling 

outages (under simulated accident conditions). The SRs for 

demonstrating the OPERABILITY of the DGs are consistent with 

the recommendations of Regulatory Guide 1.9 (Ref. 3), 

Regulatory Guide 1.108 (Ref. 8), and Regulatory Guide 1.137 

(Ref. 9). 

As Noted at the beginning of the SRs, SR 3.8.1.1 through 

SR 3.8.1.20 are applicable only to the Unit 3 AC sources and 

SR 3.8.1.21 is applicable only to the Unit 2 AC sources. 

Where the SRs discussed herein specify voltage and frequency 

tolerances, the following summary is applicable. The 

min~mum steady state output voltage of 4160 V corresponds to 

the minimum steady state voltage analyzed in the PBAPS 

emergency DG voltage regulation study. This value allows 

for voltage drops to motors and other equipment down through 

the 120 V level. The specified maximum steady state output 

voltage of 4400 Vis equal to the maximum steady state 

operating voltage specified for 4000 V motors. It ensures 

that for a lightly loaded distribution system, the voltage 

at the terminals of 4000 V motors is no more than the 

maximum rated steady state operating voltages. The 

specified minimum and maximum frequencies of the DG are 

58.8 Hz and 61.2 Hz, respectively. These values are equal 

to± 2% of the 60 Hz nominal frequency and are derived from 

the recommendations found in Regulatory Guide 1.9 (Ref. 3). 

The surveillance requirement allowance of± 2% for the EDG 

frequenay is intended to allow for EDG transient operat~ons 

during testing. The nominal frequency value of 60 Hz is 

credited in plant analyses f~r ECCS performan~e. 

( continued) 
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AC Sources-Operating 
B 3.8.1 

This SR ~nsures proper circuit continuity for the offs1te AC 
€lectrical power supply to the onsite distribution network 
and availability of offsite AC electrical power. The 
breaker alignment verifies that each breaker 1s in its 
correct position to ensure that distribution buses and loacts 
are connected to their preferred power source and that 
appropriate independenc~ of offsite circuits is maintained. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8,1.2 and SRC 3.8.1.7 

These SRs help to ensure the availability of the standby 
electrical power supply to mitigate DBAs and transients and 
maintain the unit in a safe shutdown condition. 

To minimize the wear on moving parts that do not get 
lubricated when the engine is not running, these SRs have 
been modified by a Note (Note 2 for SR 3.8.1.2 and Note 1 
for SR 3.8.1.7) to indicate that all DG starts for these 
Surveillances may be preceded by an engine prelube period 
and followed by a warmup prior to loading. 

For the purposes of this testing, the DGs are started from 
standby conditions. Standby conditions for a DG mean that 
the diesel engine coolant and oil are being continuously 
circulated and temperature is being maintained consist€nt 
with manufacturer recommendations. 

In order to reduce stress and wea( on diesel engines, the 
manufacturer recommends a modified start in which the 
starting speed of DGs is limited, warmup is limited to this 
lower speed, and the DGs are gradually accelerated to 
synchronous speed prio~ to loading. These start procedures 
are the intent of Note 3 to SR 3.8.1.2, which is only 
applicable when such modified start procedures are 
recommended by the manufacturer. 

SR 3.8.1.7 requires that the DG starts from standby 
conditions and achieves required voltage and frequency 
within 10 seconds. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the 
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SR 3.8.1.2 and SR 3,8.1.7 (continued) 

OG can accept OBA loading while maint~ining acceptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing DG OPERABILITY, but a time constraint is not 
imposed. This is because a typical DG will experience a 
period of voltage and frequency oscillations prior to 
reaching steady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz i~ credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
the SR, PBAPS will monitor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a DG to become inoperable. The 10 second start 
requirement supports the assumptions in the design basis 
LOCA analysis of UFSAR, Section 8.5 (Ref. 10). The 
10 second start requirement is not applicable to SR 3.8.1.2 
(see Note 3 of SR 3.8.1.2), when a modified start procedure 
as described above is used. If a modified start is not 
used, the 10 second start requirement of SR 3.8.1.7 applies. 

Since SR 3.8.1.7 requires a 10 second start, it is more 
restrictive than SR 3.8.1.2, and it may be performed in lieu 
of SR 3.8.1.2. This procedure is the intent of Note 1 of 
SR 3.8.1.2. 

To minimize testing of the DGs, Note 4 to SR 3.8.f.2 and 
Note 2 to SR 3.8.1.7 allow a single test (instead of two 
tests, one for each unit) to satisfy the requirements for 
both units. This is allowed since the main purpose of the 
Surveillance can be met by performin~ the test on either 
unit. If the OG fails one of these Surveillances, the DG 
should be considered inoperable on both unjts, unless the 
cause of the failure can be directly related to only one 
unit. 

The Surve1llance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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AC Sources-Operating 
B 3.8.l 

This Surveillance verifies that the DGs are capable of 
synchronizing and accepting a load approximately equivalent 
to that corresponding to the continuous rating. A minimum 
run time of 60 minutes is required to stabilize engine 
temperatures, while minimizing the time that the DG is 
connected to the offs1te source. 

This Surveillance verifies, indirectly, that the DGs are 
capable of synchronizing and accepting loads equivalent to 
post accident loads. The OGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 
of the DG to provide post accident loads can be developed by 
monitoring engine parameters during surveillance testing. 
The values of the testing parameters can then be 
qualitatively compared to expected values at post accident 
engine loads. In making this comparison it is necessary to 
consider the engine parameters as interrelated indicators of 
remaining DG capacity, rather than independent indicators. 
The important engine parameters to be considered in making 
this comparison include, fuel rack position, scavenging air 
pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. With 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident loads can 
be made without requiring detrimental testing. 

Although no power factor requirements are established by 
this SR, the DG is normally Dp€rated at a power factor 
between 0.8 lagging and 1.0. The 0.8 value is the design 
rating of the machine, while 1.0 is an operational 
limitation. The load band is provided to avoid routine 
overloading of the DG. Routine overloading may result in 
more frequent teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

d 
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AC Sources-Operating 
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Note 1 modifies this Surveillance to indicate that diesel 
engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesel engine are 
minimized. 

Note 2 modifies this Surveillance by stating that momentary 
transients because of changing bus loads do not invalidate 
this test. Similarly, momentary power factor transients 
a b ov e t h e l i m it do n o t i n v a l i d a t e t he t e s t . 

Note 3 indicates that this Surveillance should be conducted 
on only one DG at a time in order to avoid common cause 
failures that might result from offsite circuit or grid 
perturbations. 

Note 4 stipulates a prerequisite requirement for performance 
of this SR. A successful DG start must precede this test to 
credit satisfactory performance. 

To minimize testing of the DGs, Not€ 5 allows a single test 
(instead of two tests, one for each unit) to satisfy the 
requirements for both units, with the DG synchronized to the 
4 kV emergency bus of Unit 3 for one periodic test and 
synchronized to the 4 kV emergency bus of Unit 2 during the 
next periodic test. This is allowed since the main purpose 
of the Surveillance, to ensure DG OPERABILITY, is still 
being verified on the proper frequency, and each unit's 
breaker control circuitry, which is only being t~sted every 
second test (due to the staggering of the tests), 
historically have a very low failure rate. Note 5 modifies 
the specified frequency for each unit's breaker control 
circuitry to the total of the combined Unit 2 and Unit 3 
frequencies. If the DG fails one of these Surveillances, 
the DG should be considered inoperable on both units, unless 
the cause of the failure can be directly related to only one 
unit. In addition, if the test is scheduled to be performed 
on Unit 2, and the Unit 2 TS allowance that provides an 
exc:epti on to performing the test is used Ci. e., when Unit 2 
is in MODE 4 or S, or moving irradiated fue1 assemblies in 
the secondary containment, the Note to Unit 2 SR 3.8.2.1 
provides an exception to performing this test) or if it is 
not preferable to perform the test on a unit due to 
operational concerns (however time is not to exceed the 
total combined frequency plu~ grace), then the test shall be 
performed synchronized to the Unit 3 4 kV emergency bus. 
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This allowance is acceptable provided that the associated 
unit's breaker control circuitry portion of the Surveillance 
is perf0rmed within the total combined frequency p1us SR 
3.0.2 allowed grace period or the next scheduled 
Survei1lance after the Technical Specification allowance is 
no longer applicable. 

This SR provides verification that the level of fuel oil in 
tne day tank is adequate for a minimum of 1 hour of DG 
operation at full load. The level, which includes margin to 
account for the unusable volume of oil, is expressed as an 
equivalent volume in galTons. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.1.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil afid cause fouling, but all must have a water 
environment in order to survive. Periodic removal of water 
from the fuel oil day tanks eliminates the necessary 
environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In 
addition, it eliminates the potential for water entrainment 
in the fuel oil during DG operation. Water may come from 
any of several sources, including condensation, ground 
water, rain water, contaminated fuel oil, and breakdown of 
the fwel oil by bact€ria. Frequent checkin9 for aijd r€mov~l 
of accumulated water minimizes fouling and provides data " 
regardiny the watertight integrity of the fuel oil system. 
The Surveillance Frequency is controlled under the · 
Surveillan~e Frequency Control Program. This SR is for 
preventive maintenance. The presence of water does not 
necessarily represent a failure of this SR providect that 
accumulated water is removed during performance of this 
Surveillance. 

SR 3.8,l.6 

This Surve1llance demonstrates that each require~ fuel oil 
transfer pump operates and automatically transf@rs fuel oil 
from its as~ociated storag~ tank to its associated da1 t~nk. 
It is required to support continuous operation ~f stanmby 
power sources. This Surveillance provides assurance that 
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AC Sources - Opera ting 
B 3.B.1 

the fiJ.el Qil transf~r pump is OPERABLE, th~ fuel oil piping 
S¥stem is intact, the fuel delivery pipin~ is not 
obstructE;d, a>nd the controls a£d control systems for 
~~tGmatic fuel transfer systems are OPERABLE. 

This SR is mQdified by a Note. The note recognizes th9t 
manual actions for manually ope:r:ating local hand walves and 
controi switches associated with the DG fuel oil transfer 
system is limit~d to support transferring fuel between DGs, 
testing, q.nd sampling activities. These manual actions 
would promptly resto~e the EDG fuel oil syGtem to an 
autGrnatic status since the a:ctions are simple and. 
straightforward. Credit tor manual operator actions for 
maintaining operability must be controlled pr~cedurally. 
These actions include a dedic~ted qualifiijd individual and 
constant communication with main control room licensed 
personnel. 

The Surveillance Frequency is controlled under the 
Surveillance Frequen~y Control Program. 

SR 3. 8 .1. 8 

Transfer of each 4 kV emergency bus power supply from the 
normal offsite circuit to the alternate offsite circuit 
demonstrates the OPERABILITY of the alternate sircuit 
distribution network to power the shutdown loads~ The 

· Surveillance Frequency is contr0lled under the Surveillance 
Frequ~ncy Control Frogr~. 

this SR is mQclified by a, Note. The reasun fQr the Note iB 
that, duriD'g operation with the rBaCto'I:" -critical, 
performan8e of ~his 3R cbuld causs perturbations to the 
electrical distribution.systems that could chall,a.n~e 
tGt'ltinu~d steady s.tate operation and, ,as a re1;,ult~ plant 
safety systems. This survei1lanC€ tests the appl~caole 
logic asS'ociated with Unit J. The compclrabl,e test specih-ed 
in Unit 2 Technical Speoificati~ns tests the applicable 
logic associ ... ted w_ith Un,it 2. Conseqirentiy, a t-.est must b~ 
pe~formed within the specified Frequency for each unit. As 
the Surveillance represe~ts sepa~ate tests, the NQte 
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specifying the restriction for not performing the test while 
the unit is in MODE I or 2 does not have applicability to 
Unit 2. The Note only applies to Unit 3, thus the Unit 3 
Surveillance shall not be performed with Unit 3 in MODE 1 or 
2. Credit may be taken for unplanned events that satisfy 
th1s SR. 

SR 3.8.1.9 

Each DG is provided with an engine overspeed trip to prevent 
damage to the engine. Recovery from the transient caused by 
the loss of a large load could cause diesel engine 
overspeed, which, if excessive, might result in a trip of 
the engine. This Surveillance demonstrates the DG load 
response characteristics and capability to reject the 
largest single load without exceeding predetermined voltage 
and frequency and while maintaining a specified margin to 
the overspeed trip. The largest single load for each DG is 
a residual heat removal pump (2000 bhp). This Surveillance 
may be accomplished by: 1) tripping the DG output breakers 
with the DG carrying greater than or equal to its associated 
single largest post-accident load while paralleled to 
offsite power, or while solely supplying the bus, or 2) 
tripping its associated single largest post-accident load 
with the DG solely supplying the bus. Currently, the second 
option is the method PBAPS utilizes because the first method 
will result in steady state operation outside the allowable 
voltage and frequency limits. Consistent with Regulatory 
Guide 1.9 (Ref. 3), the load rejection test is acceptable if 
the diesel speed does not exceed the nominal (synchronous) 
speed plus 75% of the difference between nominal speed and 
the overspeed trip setpoint, or 115% of nominal speed, 
whichever is lower. 

The time, voltage, and frequency tolerances specified in 
this SR are derived from Regulatory Guide 1.9 (Ref. 3) 
recommendations for response during load sequence intervals. 
The 1.8 seconds specified for voltage and the 2.4 seconds 
specified for frequency are equal to 60% and 80%, 
respectively, of the 3 second load sequence interval 
associated with sequencing the next load following the 
residual heat removal (RHR) pumps during an undervoltage on 
the bus concurrent with a LOCA. The voltage and frequency 
specified are consistent with the design range of the 

(continued) 
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equipment powered by the OG. SR 3.8.1.9.a corresponds to 
th·e maximum frequency ex.cursion, while SR 3.a.1.9.b and 
SR 3.8.1,9.c provide steady state voltage and frequency 
values to which the system must recover following load 
rejection. The surveillance requirement allowance of± 2% 
for the EOG fraquency is intended to allow for EOG transient 
operations during testing. The nominal freqU'ency value of 
60 Hz is credited in plant analyses for ECCS performance. 
The Survejllance Frequency is controlled under the 
Surveil1ance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the OG 
is tested under load conditions that are as close to design 
basis conditions as possible. When synchronized with offsite 
power, testing should be performed at a power factor of 
~ 0.89. This power factor is representative of the actual 
inductive loading a DG would see under design basis accident 
conditions. Under certain conditions, however, Note 1 allows 
the Surveillance to be conducted at a power factor other than 
~ 0.89. These conditions occur when grid voltage is high, 
and the additional field excitation needed to get the power 
factor to$ 0.89 results in voltages on the emergency busses 
that are too high. Under these conditions, the power factor 
should be maintained as close as practicable to 0.89 while 
still maintaining acceptable voltage limits on the emergency 
busses. In other circumstances, the grid voltage may be such 
that the DG excitation levels needed to obtain a power factor 
of 0.89 may not cause unacceptable voltages on the emergency 
busses, but the excitation levels are in excess of those 
recommended for the DG. In such cases, the power fact0r 
shall be maintained as close as practicable t0 0.89 without 
exceeding the OG excitation limits. 

To minimize te5ting of the □Gs, Note 2 allows a single test 
(instead of two tests, one for each unit) to satisfy the 
requirements for both units. This is allowed since the main 
purpose of the Surveillance can be met by performing ihe 
test on either unit. If the DG fails one of these 
Surveillances, the DG should be considered inoperable on 
both units, unless the cause of the failure can be directly 
related to only one unit. 

(continued) 
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Con s i s ten t w i t h Reg u 1 a t o r y Gu i de 1. 9 ( ~:e f . 3 ) , 
paragraph C.2.2.8, this Surveillance demonstrates the ~G 
capability to reject a full load witho.ut overspeed triµp~ng 
or exceeding the predeterm1ned volta~e limits. The OG full 
load rejection may occ~r because of a system fault or 
ina~vertent breaker tripping. This Surveillance ensures 
proper engine generator load response under the simulated 
test conditions. This test simulates the loss of the total 
connected load that the DG experiences follQwing a ful~ lo•a.d 
rejection and verifies that the DG does not trip upon loss 
of the load. These acceptance criteria prov1de DG damage 
protection. Whi1e the DG is not expected to experience tMt~ 
transient during an ev&nt, and continue to be available, 
this response ensures that the DG is not degraded for future 
application, including reconnection to the bus if the trip 
initiator can be corrected or isolated. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the 
DG is tested under load conditions that are as close to 
design basis conditions as possible. When synchronized with 
offsite power, testing should be performed at a power factGr 
of~ 0.89. This power factor is representative of the 
actual inductive loading a DG would see under design b-asis 
accident conditions. Under certain conuitions, however, 
Note 1 allows the Surveillance to be conducted at a power 
factor other than~ 0.89. These conditions occur when grid 
voltage is high, and the additional field excitation needed 
to get the powe~ factor to~ 0.89 results in voltages on th~ 
emergency busses that are too high. Under these conditions. 
the power factor should be maintained as close as 
practicable to 0.89 while still maintaining acceptable 
voltage limits on the emergency busses. In other 
circumstances. the grid voltage may bR such that the 0~ 
excitation lev~ls needed to obtain a power factor of -0 .. 89 
may not cause unacc~ptable voltages on the emergency b~ss~s. 
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AC Sources-Operating 
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but the excitation levels are in excess of t~ose recommended 
for the DG. In such cases 1 the power factor shall be 
maintained as c1ose as practi~able to 0.89 without exceeding 
the DG excitation limits. TQ minimize testing of the DGs, 
Nnte 2 allows a single test (instead of two tests, one for 
each unit) to satisfy the requirements for both units. This 
is allowed since the main purpose of the Surveillance can be 
met by performing the test on either unit. If the DG fails 
one of these Surveillances, the DG should be c~nsidered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3,8,1,11 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.4, this Surveillance demonstrates the as 
designed operation of the standby power sources during loss 
of the offsite source. This test verifies all actions 
encountered from the loss of offsite power, including 
shedding of all loads and energization of the emergency 
buses and respective loads from the DG. It further 
demonstrates the capability of the DG _-to automatically 
achieve the required voltage and frequency within the 
specified time. 

The DG auto-start and energi2ation of the associated 4 kV 
emergency bus time of 10 seconds is derived from 
requirements of the accident analysis for responding to a 
design basis l.arge break LOCA. Jhe Surveillance s.hould be 
continued for a minimum of 5 minutes in order to demonstrate 
that all starting tran$ients have decayed and stabilit_y has 
been achieved. 
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The requiremeht to verify the connectioh and power supply of 
auto-connected loads is intended to satisfactorily s~ow the 
relationship of these lDads to the DG loading logic. In 
certain circumstances, many of these loads cannot actually 
be connected or loadad without undue hardship or potential 
for undesired opergt1on. For instance, Emergency Core 
Cooling Systems CECCS) injection valves are not desirea to -
be stroked open, or systems are not capable of being 
operated at full flow, or RHR systems performing a decay 
heat removal function are not desired to be realigned to the 
ECCS mode of operation. In lieu Gf actual demonstration of 
the connection and loading of these loads, testing that 
adequately shows the capability of the DG system to perform 
these functions is acceptable. This testin'Q may incl,ude any 
series of sequential, overlapping, or total steps so that 
the entire connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance ~requency Control Program. 

This SR is modified by two Notes. The reason for Note 1 is 
to minimize wear and tear on the OGs during testing. For 
the purpose of this testing, the DGs shall be started from 
standby conditions, that is, with the engine coolant and oil 
being continuously circulated and temperature.maintained 
consistent with manufacturer recommendations. The reason 
for Note 2 is that performing the Surveillance would remove 
a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. This Surveillance tests. the appli:cable logic 
associated with Unit 3. The comparable test specified in 
the Unit 2 Technical Specifications tests ttie applicable 
logic a~sociated with Unit 2. Consequently, i t~st must be 
performed within the specified Frequency for each unit. The 
surveillance requirement allowance of± 2% for the EDB 
frequency is intended to allow for EDG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. As the 
Surveillance represents separate tests, ttie Note specifying 
the restriction for not performing the test while the unit 
is in MODE l, 2, or 3 does not have applicability to Unit 2. 
The Note only applies to Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, ot 3. Credit may be tak~n for unplanned events that 
satisfy this SR. 
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AC S0urces -Operating 
B 3.8.1 

Consistent w~th Regulatory Guide 1.9 (Ref. 3), 
paragra:ph e:.2.2.5, t;his Surveillance demonstrates that the 
DG automatically starts and achieves the reqllired voltage 
and frequency within the specified time (10 seconds) from 
the design basis actuation signal (LOCA signal) and opera~es 
for z 5 minutes. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the DG can a~cept 
DBA loading while maintaining acceptable voltage and 
frequency levels. The surveillance requirement allowance of 
± 2% for the EDG frequ-ency is intended to allow tor EDG 
transient operations d4ring testing. The norrunal frequency 
value of 60 Hz is credited in plant analyses for ECCS 
performance. Stable operation at the nominal voltage and 
frequency values is also essential to establishing•DG 
OPERABILITY, but a time constraint is not imposed. This is 
because a typical DG will experience a period of voltage and 
frequency oscillations prior to reaching steady state 
operation if these oscillations are not damped, out by load 
application. This period may extend beyond the 10 second 
acceptan~e criteria and could be a cause for failing the SR. 
In lieu of a time constraint in the SR, PEA.PS will monitor 
and trend the actual time to reach steady state operation as 
a means of ensuring there is no voltage regulator or 
governor degradation which could cause a DG to become 
inoperable. The 5 minute period provides sufficient time to 
demonstrate stability. SR 3.8.1.12.d and SR 3.8.1.12.e 
ensure that permanently connected loads and emergency loads 
are energized from the offsite electrical power system on a 
LOCA signal without loss of offsite power. 

The requirement to verify the connection and power $Upply of 
permanent "and autoconnected ~oads is intended to 
satisfactorily show the relationship of these loads to the 
loading logic for loading onto offsite power.. In certain 
circumstances, many of these loads cannot actually be 
connected or loaded without undue hardship or potential for 
undesired operation. For instance., ECCS inJection valves 
are not desired to be stroked Gpen., ECCS sy~terns 9 re not 
capable of being operated at full flow, ar RHR systernS 
performing a decay heat removal function are not desired to 
be realigned to the ECCS mode of operation. ln lieu of 
actual demonstration of the connection and loading of these 
loads, testing that adequately shows the capability of the 
DG system to. perfoi;m these fUt1ctions 1.s acceptable. This 
testing may include any series of sequential, overlapping, 
or total steps so that the entire connection and loading 
sequence is verified. 

( continued) 
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The Surveillance Frequency is controll~d under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. T~e reason for the Note is 
to minimize wear and tear on the ITGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions. that is, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consist~nt with manufacturer recommendations. 

SR 3.8,1.13 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.12, this Surveillance demonstrates that DG 
noncritical protective functions (e.g., high jacket water 
temperature) are bypassed on an ECCS initiation test signal. 
Noncritical automatic trips are all automatic trips except: 
engine overspeed, generator differential overcurrent, 
generator ground neutral overcurrent, and manual cardox 
initiation. The noncritical trips are bypassed during DBAs 
and continue to provide an aJarm on an abnormal engine 
condition. This alarm provides the operator with sufficient 
time to react appropriately. The DG availability to 
mitigate the DBA is more critical than protecting the engine 
against minor problems that are not immediately detrimental 
to emergency operation of the DG. DG emergency automatic 
trips will be tested periodically per the station periodic 
maintenance program. 

The Surveillance Frequency is controlled under the 
s~rveillance Freqwency Control Program. 

To minimize testing of the DGs, the Note to this SR allows a 
single test (instead of two tests, one for each unit) to 
satisfy the requirements for both units. This is allowed 
since the main purpose of the Surveillance can be met by 
performing the test on either unit. If the QG fails one of 
these Surveillances, the DG should be considered inoperable 
on both units, un1ess the cause of the failure can be 
directly related to only one unit. 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.9, this Surveillance requires demonstration 
that the □Gs can start and run continuously at full load 
capability for ah interval of not less than 24 hours. 
However, load values may deviate from the Regulatory Guide 
such that the DG operates for 22 hours at a load 
approximately equivalent to 92% to 108% of the continuous 
duty rating of the DG, and 2 hours of which is at a load 
approximately equivalent to 108% to 115% of the continuous 
duty rating of the DG. The DG starts for this Surveillance 
can be performed either from standby or hot conditions. The 
p r o v i s i on s fo r pre 1 u be and w a rm up , di s c u s s e d i n SR 3 . 8 . 1. 2 , 
and for gradual loading, discussed in SR 3.8.1.3, are 
applicable to this SR. 

This Surveillance verifies, indirectly, that the DGs are 
capable of synchronizing and accepting loads equivalent to 
post accident loads. The DGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 
of the DG to provide post accident loads can be developed by 

monitoring engine parameters during surveillance testing. 
The values of the testing parameters can then be 
qualitatively compared to expected values at post accident 
engine loads. In making this comparison it is necessary to 
~onsider the engine parameters as interrelated indicators of 
remaining DG capacity, rather than independent indicators. 
The important engine parameters to be considered in making 
this comparison include, fuel rack position, scavenging air 0 

pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. W1th 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident l0ads can 
be made without requiring detrimental testing. 

'continued . 
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A load band is provtded to avoid routine overloading of the 
OG. Routine overlQading may result in more frequent 
teardown inspections in accordance with vefldor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlred under the 
Surveillance Frequency Control Program. 

This Surveillance has been modified by three Notes. Note 1 
states that momentary transients due to changing bus loads 
do not invalidate this test. Similarly, momentary power 
fijctor transients above the limit do not iTivalidate the 
t e s t. Note 2 en s u res th a t t he D G i s t es t e.d u n d e r l o a d 
conditions that are as close to design basis conditions as. 
possible. When synchronized with offsite power, testing 
should be performed at a power factor of s 0.89. This power 
factor is representative of the actual inductive loading a 
OG would see under design basis accident conditions. Under 
certain conditions, however, Note 2 allows the Surveillance 
to be conducted at a power factor other than s 0.89. These 
conditions occur when grid voltage is high, and the 
additional field excitation needed to get the power factor 
to s 0.89 results in voltages on the emergency busses that 
are too high. Under these conditions, the power factor 
should be maintained as close as practicable to 0.89 while 
still maintaining acceptable voltage limits on the emergency 
busses. In other circumstances, the grid voltage may be such 
that the DG excitation levels needed to obtain a power 
factor of 0.89 may not cause unacceptable voltages on the 
emergency busses, but the excitation levels are in excess of 
those recommended for the DG. In such cases, the power 
factor shall be maintained as clo?e as practicable to 0.89 
without exceeding the DG excitation limits. To minimize 
testing of the DGs, Note 3 allows a single test (instead of 
two tests, one for each unit) to satisfy the requirements 
for both units. This is allowed since \he main purpose 6f 
the Surveillance can be met by performing the test on either 
unit. If the DG fails one of these Survei1lances, the DG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3.8.1.15 

This Surveillance demonstrates that the diesel engine ~an 
restart from a hot condition, such as subsequent to shutdown 
from normal Surveillances, and achieve the required voltage 
and frequency within 10 seconds. The minimum voltage and 
frequency stated in the SR are those necessary to ensure the 
OG can accept OBA loading while maintaining accEptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing DG OPERABILITY, but a time constraint is not 
imposed. This is because a typical OG will experienci a 

( 
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period of voltage and frequency oscillations prior to 
reaching stBady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz is credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
t~e SR, PBAPS will monitor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a OG to become inoperable. The 10 second time is 
derived from the requirements of the accident analysis to 
respond to a design basis large break LOCA. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by three Notes. Note 1 ensures that the 
test is performed with the diesel sufficiently hot. The 
requirement that the diesel has operated for at least 
2 hours at full load conditions prior to performanfe of 
this Surveillance is based on manufacturer recommendat;ons 
for achieving hot conditions. The load band is provided to 
avoid routine overloading of the DG. Routine overloads may 
result in more frequent teardown inspections in accordance 
with vendor recommendations in order to maintain DG 
OPERABILITY. Momentary transients due to changing bus loads 
do not invalidate this test. Note 2 allows all OG starts to 
be preceded by an engine prelube period to minimize wear and 
tear on the d1esel during testing. To minimize testing of 
Jhe DGs, Note 3 al]ows a single test (instead Df two tests, 
one for each unit) to satisfy the requirements for both 
units. This is allowed since the main purpose of the 
Surveillance can be met by performing the test on either 
unit. If the DG fails one of these Surveillances, the DG 
should be considered inop~rable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3.8.1.16 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.11, this Surveillance ensures that the 
manual synchronization and load transf€r from the OG to the 
offsite iource can be made and that the OG can be returned 
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to ready-to 0 load status when offsite power is restored. It 
also ensures that the auto-start logic is reset to allow the 
DG to reload if a subsequent loss of offsite power occurs. 
The DG is considered to be in ready-to-load status when the 
DG is at rated speed and voltage, the output breaker is open 
and can receive an auto-close signal on bus undervoltage, 
and individual load timers are reset. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems. This 
Surveillance tests the applicable logic associated with 
Unit 3. The comparable test specified in the Unit 2 
Technical Specifications tests the applicable logic 
associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 2. The Note only applies to Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.8,1.17 

Consistent with Regulatory Guide 1.9 (Ref 3), 
paragraph C.2.2.13, demonstration of the test mode override 
ensures that the DG availability under accident conditions 
is not compromised as the result of testing. Interlocks to 
the LOCA sensing circuits cause the DG to automatically 
reset to ready-to-]oad operation if a Unit 3 ECCS initiation 
signal is received during operation in the test mode while 
synchronized to either Unit 2 or a Unit 3 4 kV emergency 
bus. Ready-to-load operation is defined as the DG running 
at rated speed and voltage with the DG output breaker open. 

C 
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The requirement to automatically energize the emergency 
loads w1th offsit€ power ensures that the emergency loads 
will conne~t to an offsite source. This is performed by 
ensuring tha~ the affected 4 kV bus remains energizsd 
following a s1mulated LOCA trip of the OG output breaker, 
and ensuring 4kV and ECCS logic performs as designed to 
connect al~ emergency loads to an offsite source. The 
requirsment fDr 4kV bus lQading is covered by overlapping 
SRs specified in Specification 3.8.1, "AC Sources-Operating" 
and 3.3.5.1 "ECCS Instrumentation''. In lieu of actual 
demonstration of connection and loading of loads, testing 
that adequately shows the capability of the emergency loads 
to perform these functions is acceptab1e. This testing may 
include any series of sequential, overlapping, or total 
steps so that the entire connection and loading is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

To minimize testing of the OGs, the Note allows a single 
test (instead of two tests, one for each unit) to satisfy 
the requirements for both units. This is all owed si nee the 
main purpose of the Surveillance can be met by performing 
the test on either unit. If the DG fails one of these 
Surveillances, the DG should be considered inoperable on 
both units, unless the cause of the failure can be directly 
related to only one unit. 

SR 3,8.1.18 

Under accide~t and loss of offsite power conditions, loads 
are sequential~y connected to the bus by individual lo~d 
timers (i.e., relays). The sequencing logic controls the 
permissive and starting signals to motor breakers 1n timed 
load blocks as depicted, by example, on Table 8.5.1 of 
Reference 10 to prevent overloading of the DGs due to high 
motor starting currents. The design tnterval for each 
individual load timer is the time between each load block 
that is applied onto the asso~iat~d DG and is listed on the 
examp]e Table 8.5.1 of Reference 10. The load sequence time 
interval (including the 10% tolerance) ensures that 
sufficient t~me exists for the DG to restore frequency and 
voltage prior to applying the next timed load block. This 
ensures that safety analysis assumptions regarding ESF 
equ1pme~t time delays are not violated. R~ference 10 
provides a summary of the automatic loading of emergency 
buses. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Not.e. The reason for the Note 1s 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the el€ctrical 
distribution system, and challenge safety systems. This 
Surveillance tests the applicable logic associated with 
Unit 3. The comparable test specified in the Unit 2 
Technical Specifications tests the applicable logic 
associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 3. The Note only applies to Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.8.1.19 

In the event of a OBA coincident with a loss of offsit€ 
power, the DGs are required to supply the necessary power to 
ESF systems so that the fuel, RCS, and containment design 
limits are not exceeded. 

This Surveillance demonstrates DG operation, as discussed in 
the Bases for SR 3.8.1.11, during a l0ss af offsite power 
actuation test si~nal in conJunction with an ECGS initiation 
signal, In lieu of actual demonstration of tonDection and 
loading ~f loads, testing that adequately shows the 
capability of the DG system to perform these functions is 
acceptable. This testing may include any series of 
sequential, overlapping, or total steps so that tll.e entire 
connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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This SR is modified by two Notes. The reason tor Note 1 is 
to minimize wear and i!ear on the DGs d!l.t:i.ng t.est1.ng. For 
the pu;rpose of this testing, the DGs roust be started from 
standby concli tions, that is, with the engi:n.e· coolant cl.nd oil 
being continuously circ1Jlatecl and temperatu.r;e maintained 
consistent with manufacturer recormnahdations. The 
surveillance ;requirement allowanee ~f ± 2% for the EDG 
frequency is intended to ~llow fo+ EPG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS-perfonnance. The re&son 
for Note 2 is that perfortnihg the Surveillance would remove 
a require9 offsite circuit from service, pe;rturb the 
electrical distribution system, and chall~nge safety 
systems. This Surve~llance tests the applicable logic 
associated with Unit 3. The comparable test specified in 

- the Unit 2 Teehnical Specifications tepts the applicable 
logic associated with Unit 2. Consequently, a test roust be 
performed within the specified Frequency for each urut. AB 

the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 2. The Note only applies ~o Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may !:;le taken for unplanned events that 
satisfy this SR. 

SR 3.B.1.20 

This Surveillance demonstrates that the DG starting 
indep~ndence has not been compromised. Also," this 
Surveillance demonstrates that each engine can achieve 
proper speed within the specified time when the DGs are 
started simultaneously. 

The mipimuro voltage ahd frequency stated in the SR are th0s~ 
nec:essary to ensure tn.e DG can accept DBA loading while 
maintaining acceptable voltage and frequency levels, The 
surveillanc~ requirement allowance of± 2i for the EDG 
frequency is intended to allow- :for EPG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. Stable 
operation a:t th~ nominal VG>ltage "and frequenGy values is 
also e,ssent~al to establishing DG OPEPABILITY, but a time 
constraint J.S not imposed. This is becaus€ a typical DG 

"will experien~e a period of voltage a~d trequency· 
os.cillations prior to reaching steady st.ate operation if 
these oscillations a~e no~ damped out by load application. 
This pe~lod may extend beyond the lQ second acceptance 
crite~ia and could be a cause for tailing the SR. In lieu 
of a time const~aint in the SR. PBAPS w:i.11 monitor and trend 
the actual t;:irne to reach steady itate "ope.ration as a tneans 
of ensuring there is no voltagE! ,l;'~gulat1;;Jr: oi:: governor 
degradation which ~ould cause a DG- to become inoperable. 

{ cohtin1,1.ed) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR is modified 
by two Notes. The reason for Note·l ts to minimize wear on 
the DG during testing. For the purpose of this testing, the 
DGs must be started from standby conditions, that is, with 
the engine coolant and oil continuously circulawd and 
temperature maintained consistent with manufacturer 
recommendations. To minimiz€ testing of the DGs, Note 2 
allows~ single test (instead of two tests, one for each 
unit) to satisfy the r·equirements for·both units. This is 
allowed since the m9in purpose of the Surveillance can be 
met by performing the test on either unit. If a DG fails 
one of these Surveillances, a DG shoDld be considered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3.8.1.21 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.1.1 through 
SR 3.8.1.20) are applied only to the Unit 3 AC sources. 
This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 2 AC sources are 
governed by the applicable Unit 2 Technical Specifications. 
Performance of the applicable Unit 2 Surveillances will 
satisfy Unit 2 requirements, as well as satisfying this 
Unit 3 Surveillance Requirement. Six exceptions are noted 
to the Unit 2 SRs of LCO 3.8.1. SR 3.8.1.8 is excepted when 
only one Unit 2 offsit~ circuit is required by the Unit 3 
Specifi~ation, since ther~ ~snot a second circuit to 
transfer to. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
SR 3.8.1.18 (ECCS load block requirements only), and, 
SR 3.8.1.lg are excepted Since these SRs test the Unit 2 
ECCS initiation signal, which is not needed for the AC 
sources to be OPERABLE on Unit 3. 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3, 

As Noted, if Unit 2 ts 1n MODE 4 or 5, or moving irradiated 
fuel assemblies in the secondary containment, the Note to 
Unit 2 SR 3.8.2.1 is applicable. Thi$ 9nsures that a Unit 3 
SR will not require a Unit 2 SR to be performed 1 when the 
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SR 3.8.1.21 (continued) 

Unit 2 Technical Specifications exempts performance of a 
Unit 2 SR (However, as stated in the Unit 2 SR 3.8.2.1 Note, 
while performance of an SR is exempted, the SR still must be 
met). 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

UFSAR, Sections 1.5 and 8.4.2. 

UFSAR, Sections 8.3 and 8.4. 

Regulatory Guide 1.9, July 1993. 

UFSAR, Chapter 14. 

Generic Letter 84-15. 

Regulatory Guide 1.93, December 1974. 

UFSAR, Section 1.5.1. 

Regulatory Guide 1.108, August 1977. 

Regulatory Guide 1.137, October 1979. 

UFSAR, Section 8.5. 

NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

12. Regulatory Guide 1.9 (Safety Guide 9), March 1971. 
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B 3. 8. 2 AC Sources - Shutdown 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PB'APS UNIT 3 

A description of the AC sources is provided in the Bases for LCO 3.8.1, "AC Sources-Operating." 

The OPERABILITY of the m1n1mum AC sources during MODES 4 and 5 and during movement of irradiated fuel assemblies in secondary containment ensures that: 

a. The facility can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is available for monitoring and maintaining the unit 
status; and 

C. Adequate AC electrical power is provided to mitigate events postulated during shutdown, such as a fuel handling accident . 

In general, when the unit is shut down the Technical Specifications requirements ensure that the unit has the capability to mitigate the consequences of postulated accidents, However, assuming a single failure and 
concurrent loss of all offsite or loss of all onsite power is not required. Th€ rationale for this is based on the fact <that many Design Basis Accidents (08As) that are 
analyzed in MODES 1, 2, and 3 have no specific analyses in MODES 4 and 5. Worst case bounding events are deemed not credible in MODES 4 and 5 because the energy contained withi~ the reactor pressure boun~ary, reactor coola~t temperature and pressure, and corresponding stresses resu1t in the probabilities of occurrences significantly reduced or eliminated. and minimal conseqvences. These deviations from DBA analysis assumptions and design requirements during shutdow~ conditions are a11owed by the LCO for required systems. 

During ~ODES 1, 2, and 3, various deviations from tRe a~alys~s assu~ptions and design reouirements are allowed within th€ ACTIONS. This allowance is in recognition that 
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AC Sources-Shutdown 
B 3.8.2 

certain testing and ~aintenance activities must be 
conducted, provided an acceptable level of risk is not 
exceeded. During MODES 4 and 5, performance of a 
significant number of required testing and maintenance 
activities is also required. In MODES 4 and 5, the 
activities are generally planned and administratively 
controlled. Relaxations from typical MODES 1, 2, and 3 LCO 
requirements are acceptable during shutdown MODES, based on: 

a. The fact that time in an outage is limited. This is a 
risk prudent goal as well as a utility economic 
consideration. 

b. Requiring appropriate compensatory measures for 
certain conditions. These may include administrative 
controls, reliance on systems that do not necessarily 
meet typical design requirements applied to systems 
credited in operation MODE analyses, or both. 

c. Prudent utility consideration of the risk associated 
with multiple activities that could affect multiple 
systems. 

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting 
MODES 1, 2, and 3 OPERABILITY requirements) with 
systems assumed to function during an event. 

In the event of an accident during shutdown, this LCO 
ensures the capability of supporting systems necessary for 
avoiding immediate difficulty, assuming either a 1oss of all 
offsite power or a loss of all onsite (diesel generator 
(DG)) power. 

The AC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

One offsite circuit supplying the Unit 3 onsite Class IE 
power distribution subsystem(s) of LCQ 3.8.8, "Distribution 
Systems-Shutdown," ensures that all required Unit 3 powered 
loads are powered from offsite power. Two OPERABLE DGs, 
associated with the Unit 3 onsite Class IE power 
distribution subsystem(s} required OPERABLE by LCO 3.8.8, 
ensures that a diverse power source is available for 
providing electrical power support assuming a loss of the 

{continued) 
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AC Sources -Shutdown 
B 3.8.2 

offsite circuit. In addition some equipment that may be r~quired by Unit 3 is powered from Unit 2 sources (e.g., Containment Atmospheric Dilution System, Standby Gas Treatment System 1 Emergency Service Water System, and Main Control Room Emergency Ventilation System). Ther1;fore, qualified circuits between the affsite transmission network and the Unit 2 onsite Class lt AC electrical power distribution subsystem(s), and the OG(s) (not necessarily different DG(s) from those being used to meet LCO 3.8.2.b requirements) capable of supplying power to the required Unit 2 subsystems of each of the required components must also be OPERABLE. Together, OPERABILITY of the required offsite circuit(s) and required DG(s) ensures the availability of sufficient AC sources to operate the plant in a safe manner and to mitigate the consequences of postulated events during shutdown (e.g., fuel handling accidents). Automatic initiation of the required DG during shutdown conditions is specified in LCO 3.3.8.1, LOP Instrumentation. 

The qualified Unit 3 offsite circuit must be capable of maintaining rated frequency and voltage while connected to the respective Unit 3 4 kV emergency bus(es), and of accepting required loads during an accident. Qualified offsite circuits are those that are described in the UFSAR, Technical Specification Bases Section 3.8.1 and are part of the licensing basis for the unit. A Unit 3 offsite circuit consists of the incoming breaker and disconnect to the startup and emergency auxiliary transformer, the respective circuit path to the emergency auxiliary transformer and the circuit path to the Unit 3 4 kV em€rgency buses required by iCO 3.8.8, including feeder breakers"to the required Unit 3 4 kV eme~gency buses. A qualified Unit 2 offsite circuit's requirements are the same as the Unit 3 circuit's requirements, except that the circuit path, ~ncluding the feeder bre~kers, is to the Unit 2 4 kV emergency buses required to be OPERABLE by LCO 3.8.8. 

The required DGs must be capable of starting, accelerating to rated speed and voltage, and connecting to their respective Unit 3 emergency bus on detection of bus undervoltage. This sequence must be accomplished within 10 seconds. Each DG must also be cap~ble of accepting required 1oads withiG the assumed loading sequence intervals, and must continue to cperate until offsite power can be res~ored to the 4 kV emergency buses. These capabilities are required to be met from a variety of initial conditions such as DG in standby with engine hot and DG in standby with eng111e at amb1erit conditions. Additional 
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DG capabilities must be demonstrated to meet required Surveiliances, e.g., capability of the DG to revert to standby status on an ECCS signal while operating irr parallel test mode. Proper sequencing of loads is a required function for DG OPERABILITY. The necessary portions of the Emergency Service Water System are also required to provide appropriate cooling to each required DG. 

The OPERABILITY requirements for the OG capable of supplying power to the Unit 2 powered equipment are the same as described above, except that the required DG must be capable of connecting to its respective Unit 2 4 kV emergency bus. (In addition, the Unit 2 ECCS initiation logic SRs are not applicable, as described in SR 3.8.2.2 Bases.) 

It is acceptable for 4 kV emergency buses to be cross tied during shutdown conditions, permitting a single offsite power circuit to supply all required buses. No automatic transfer capability is required for offsite circuits to be considered OPERABLE. 

The AC sources are required to be OPERABLE in MODES 4 and 5 and during movement of irradiated fuel assemblies in the secondcry containment to provide assurance that: 

a. Systems that provide core cooling are available; 

b. Systems needed to mitigate a fuel handling accident are available; 

c. Systems necessary to mit1gate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available for monitoring and maintaining the unit in a cold 
shutdown condition or refueling conditton. 

AC power requirements for MODES 1, 2, and 3 are covered in 
LCO 3.8.1. 

(continued) 
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AC Sources- Shutdown 
B 3.8.2 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, since irradiated fuel assembly movement €an o.ccur in MOOE 1, 2, or 3, the ACTIONS have been modified by a Note stating that LCD 3.0.3 is not appli€able. If moving irradiated fuel assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify any action. If moving irradiated fual assemblies while in MODE 1, 2, or 3, the fuel movement is independent of reactor operations. Therefore, in either case, inability to suspend movem€nt of irradiated fuel assemblies wauld not be sufficient reason to require a reactor shutdown. 

A.land B,l 

With one or more required offsite circuits inoperable, or with one DG inoperable, the remaining required sources may be capable of supporting sufficient required features (e.g., system, subsystem, division, component, or device) to allow continuation of CORE ALTERATIONS, and fuel movement. For example, if two or more 4 kV emergency buses are required per LCO 3.8.8, one 4 kV emergency bus with offsite power available may be capable of supplying sufficient required features. By the allowance of the option to deelare required features inoperable that are not powered from offsite power (Required Action A.l) or capable of being powered by the required DG (Required Action B.l), 
appropriate restrictions can be implemented in accordance with the affected feature(s) LCOs' ACTIONS. Required features remaining powered from a qualified offsite power circuit, even if that circuit is.considered inoperable because jt is hot powering other required features, are not declared inoperable by this Required Action. If a single DG is credited with meeting both LCO 3.8.2.d end one of the 00 requirements vf LCO 3.8.2.b, then tne required features remai~ing capable of being powered by the DG are not declared inoperable by this Required Action, even if the DG is considered 1noperab1e because it is not capable of powering other required features. 

A,2.1. A.2.2, A.2.3. B.2..1. B.2.2, B.2.3. C.l. C.2, a □d C.3 
With en offsite circuit not available to all required 4 kV emergency bus~s 0r one ~equired DG inoperable, the optio~ still exists to aeclare all required features inoperable 
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A-2,1. A.2,2. A.2.3. B.2,1, s.2,2, 8.2,3. C.1, C,"2. and C.3 {continued) 

{~r Re-quired Actio.ns A.1 aoo B.l). Stn.ce this option may invo~ve undesired admtnistrative efforts, the a]~Qwance for sufficiently conservati~e action& is made. With two or mor~ required DGs inoperable, the minimum required diversity of AC power sources may not be available. It is 1 therefore. requjred to suspend CORE ALTERATIONS, and mo~ement of irradiated fuel assemblies in the secondary containme.nt. 

Suspe·nsi on of these activities sh.a 11 not· preclude comp1 et ion of a~tions to establish a safe conservative conditiou. These actions minimize the probability of ttie occurrence of postulated events. It is further required to immediately initiate action to restore the requtred AC sources and to continue this action until restoration is accomplished in order to provide the necessary AC power to the plant safety systems. 

The Compfetion Time of immediately is consistent with the required times for acti011s requiring prompt attention. The restoration of the required AC electrical power sour~es should be completed as qutckly ~s possible in order to minimize the time during which the plant safety systems may be without sufficient power. · 

Pursuant to LCO 3.0.6, the Distribution System ACTf0NS would not be entered even if all AC sources to it are inoperab1€, resu-lting in de-energization. Therefore. tlie 'Reqltfreel Actions of Condition A have been modified by a Note to indic~te that when Condition A is entereg with ~o AC power to any required 4 kV emergency bus, ACTIONS fDr LCO 3.B.8 must be immediately entereci. This Note allows Cond1tion A to provide re~uirerrrents for the loss of the offsite circu1t whether or not a required bu~ is de-energized. LCO 3.8.8 provides the appropriate restrietions for the situation involving a de-energized bus. 

SR 3.6.2.1 

SR 3.8.Z.l requires the SRs from LCO 3.8.1 that are necessary for ensuring the OPERABILITY of t.he UnH 3 AC sources in other than MODES 1, 21 and 3. SR 3.B.1.8 1s not 

B 3.8-45 



l 
I -le~! . -;) 
I 
I 
I 

BASES 

SURVEILLANCE 
REQll I REMfN TS 

P8APS Ut.iIT 3 

SR 3.8~2.l (continued) 

AC Sources - Shutdow-n 
B 3.8.2 

required to be met s1nce only one offsit€ circuit 1s required to b.e OPERABLE. SR 3.8.1.17 is not requ1red to be met because the required OPERABLE DG(s) is not required to undergo periods of being sync~ronized to the offsite 
circuit. SR l,8.1.20 is excepted because starting 
independence is not required with the DG(s) that is not required to be OPERABLE. Re.fer to- the corresponding Base-s for LCO 3.8.1 for a discussion of e~ch SR. 

This SR is modified by a Note. The reason for the Note ts to preclude requiring the OPERABLE OG(s) from b.e1ng 
paralleled with the offsite power ~etwork or otherwise . rendered inoperable during the performance of SRs, and to preclude de-energizing a required 4 kV emergency bus or disconnecting a required offsite circuit during performance of SRs~ With limited AC sources available, a s1ng7e event could compromise both the required circuit and-the DG. It is the intent that these SRs must still be capable of being met, but actual performance is not required during periods when the DG and offsite circuit are required to be OPERABLE. 

This SR is modified_ by" a second Note. The reason for the Note is to preclude requiring the automatic functions of' the DG(s) on an ECCS initiation to be functional during periods when ECCS are not required. 

SR 3.8.2.2 
a This Surveillan.-ce is provided to direct that the appropriate Surveillances for the required Unit 2 AC sources are 

governed by the Unit 2 Technical Specifications. 
Performance of the applicable Unit 2 Surveil1ances will satisfy Unit 2 requirements, as well as satisfying this Unit 3 Surveillance Requirement. Seven exceptions are noted to the Unit 2 SRs of LCO 3.8.1. SR 3.8.1.8 is except€d when only one Unit 2 offsite circuit is requjred by the Untt 3 Specificatton, since there is not a s~cond circuit to transfer to. SR 3.8.1.12, SR 3.8.l.13J SR 3.B.1.17, SR 3.8.1.18 (ECCS load block requirements only}, and SR 3.8.1.19 are excepted since these SRs test the Un1t 2 ECCS in1t1ation signil, wtrich 1s not need€d for the AC sources to be OPERABLE on Unit 3. SR 3.8.1.20 is excepted since starting independence is not r~quired with the OG(s) that is not required to be OPERABLE. 
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AC Sources - Shutdown 
B 3.8.2 

The Frequency required by the applicable Unit 2 SR also 
governs performance ~f that SR for Unit 3. 

As Noted, if Unit 2 is not in MOOE 1, 2, or 3, the Note to 
Unit 2 SR 3.8.2.1 is applicable. This ensures that a Unit 3 
SR will not require a Unit 2 SR to be performed, when the 
Unit Z Technical Specifications exempts perforaance of a 
Unit? SR or when Unit 2 is defueled. (However, as stated 
in the Unit 2 SR 3.8.2.1 Note, while performance of an SR is 
exempted, the SR still must be met}. 

REFERENCES None. 
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B 3 . 8 • 3. Di es e 1 Fu e 1 0 il , Lube O 1 l , and St a rt i n g Ai r 

BASES 

BACKGROUND 

PBAPS UNIT 3 

Each of the four diesel generators (DGs) is provided with an 
associated storage tank which collectively have a fuel oil 
capacity sufficient to o~erate all four DGs for a perioQ of 
7 days while the DB is supplying maximum post loss of 
coolant accident (LOCA) load demand discussed in UFSAR, 
Section 8.5.2 (Ref. 1). The maximum load demand is 
calculated using the time dependent loading of each DG and 
the assumption that all four DGs are available. This onsite 
fuel oil capacity is sufficient to operate the DGs for 
longer than the time to replenish the onsite supply from 
outside sources. Post accident electrical loading and fuel 
consumption is not equally shared among the DGs. Therefore, 
it may be necessary to transfer post accident loads between 
DGs or to transfer fuel oil between storage tanks to achieve 
7 days of post accident operation for all four DGs. Each 
storage tank contains sufficient fuel to support the 
operation of the DG with the heaviest load (with four DGs 
available) for greater than 6 days with 31,000 gallons 
initially in each tank. 

Each DG is equipped with a day tank and an associated fuel 
transfer pump that will automatically transfer oil from a 
fuel storage tank to the day tank of the associated DG when 
actuated by a float switch in the day tank. Additionally, 
th~ capability exists to transfer fuel oil between storage 
tanks. Redundan~y of pumps and piping precludes the failure 
of one pump, o~ the rupture of any pipe, valve, or tank to 
result in the loss of more than one DG. All outside tanks 
and piping are located underground. 

For prQP!=f 9Jl~rat ion of ttJ_e sta_ndby DGs ,__ i_t is n?_ces_s_a_ry t? ---~ ____ _ 
ensur~ the proper quality of the fuel oil. Regulatory 
Guide 1.137 (R~f. 2) addresses the recommended fuel oil 
practices as supplemented by ANSI N195 (Ref. 3). The fuel 
oil properties governed by these SRs are the water and 
sediment content, the kinematic viscosity, specific gravity 
(or API gravit:y), and impurity level. 
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Diesel Fwel Qil, lube Oil, and Starting A1r 
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The DG ·hrbrication sy,stem is dasi.gned to proyid~ suff ◄ -cie11t 
lubrication to p-ermit proper aperati@ of its assoe1ated 00 
under alT loading conditions. Hie system is requir'€d to 
circulate the lube oil to the diesel engine working surfaces 
and ta remove excess heat generated by fr1ct1on during 
operation. Each engine oil sump a~d associated lube cil 
storag,e tank. along with additional inventory which is 
stored in a seismic Class I structure that is ~rotected 
against ,other natural phenomena, are capable" of supportiRg a 
minimum vf 7 days of operation. Each lube 011 sump uti1iz€s 
a mechanical fl oat-type level controller to automatically 
maintain the sump at the "full Tevel running 0 level 111.a 
gravity feed from the associated lube oil storage tank. 

Each OG has an air start system that includes two air start 
receivers; each with adequate capacity for five successive 
normal starts on the DG without recharging the air start 
receiver. 

APPLICABLE The initial conditions of Design ~asis Accident (OBA) and 
SAFETY ANALYSES transient analyses in UFSAR, Chapter 8 (Ref. 4), and 

PB/I/PS UNIT 3 

Cha-pter 14 (Ref. 5). assume Eng1n.eered Sa·fety Feat1,1.re (ESF) 
systems are OPERABLE._ The DGs a,re designed to pr0v1de 
sufficient capacity,. <::apabi l i ty, redundancy, and rel 1 ability 
to ensure the availability of necessary power to ESF systems 
so that fue1, Reactor Coolant System, and col'ltainment d,es.ign 
limits are not exceeded. These limits are d"iscussed in more 
detail in the Bases for Section 3.2', Power D1stri·butfo171 
limits; Se.ction 3.5, Emergency Core Cooling Systems {ECCS) 
and Reactor Core Isolation Cooling (RCI{) System; and 
Section 3.6, Containment Systems. 

Since d1esel fuel ojl, lube oil, arrd starting air subsyitem 
slllpport the operation of the sta.ndby AC power sour'Ces. thie_y 
s.ati sfy Grheri on 3 of the NRC Pol i.cy Statement. 

Stor~d diesel fuel oil is required to have sufficient s~µp1y 
for 7 days of operation at the worst case post accident 
time-dependent load profile. It ig also required to me~t 
spic1fic standards for quality. Additionally, suffici€nt 
lube oil supply must be available to ensure the capabil~ty 
to opierate at full load for 7 days. This requirement. jft 
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Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

conjunction with an ability to obtain replacement supplies 
within 7 days, supports the availability of OGs required to 
shut down both the Unit 2 and Unit 3 reactors and to 
maintain them in a_ safe condition for an abnormal 
operational transient or a postulated OBA in one unit with 
loss of offsite power. DG day tank fuel oil requirements, 
as well as transfer capability from the storage tank to the 
day tank, are addressed in LCO 3.8.1, 0 AC Sources
Operating," and LCO 3.8.2, •Ac Sources-Shutdown.• 

The starting air system 1s required to have a ~inimum 
capacity for five successive DG normal starts without 
recharging the air start receivers. Only one air start 
receiver per DG is required, since each air start receiver 
has the required capacity. 

_ The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to 
ensure the availability of the required power to shut down 
both the Unit 2 and Unit 3 reactors and maintain them in a 
safe shutdown condition after an abnon:nal operational 
transient or a postulated DBA in either Unit 2 or Unit 3. 
Because stored diesel fuel oil, lube oil, and starting air 
subsystem support LCO 3.8.1 and LCO 3.8.2, stored diesel 
fuel oil, lube oil, and starting air are required to be 
within• limits when the associated DG is required to be 
OPERABLE. 

The Actions Table is modified by a Note indicating that 
separate Condition entry is allowed for each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
OG subsystem. Complying with the Required Actions for one 
inoperable DG subsystem may allow for continued operation, 
and subsequent inoperable DG subsystem(s) are governed by -
separate Condition entry and application of associated 
Required Actions. 

{continued) 
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Diesel Fuel Oil, Lube Oil, and Startin~ Air 
B 3.8.3 

With fuel oil level< 33,000 gal in a storage tank (which 
inGludes margin for the unusable volume of oil), the 7 day 
fuel oil supply for a DG is not available. However, the 
Condition is restricted to fuel oil level reductions that 
maintain at least a 6 day supply (with fuel oil transfer 
between storage tanks). These circWIU3tances may be caused 
by events such as: 

a. Full load operation required tor an inadvertent start 
while at minimum required level; or 

b. Feed and bleed operations that may be necessitated by 
increasing particulate levels or any nt;UTlber of other 
ail quality degradations. 

This restriction allows sufficient time for obtaining the 
requisite replacement volume and performing the analyses 
required prior to addition of the fuel oil to the tank. A 
period of 48 hours is considered sufficient to complete 
restoration of the required levBl prior to declaring the DG 
inoperable. This period is acceptable based on the 
remaining capacity (> 6 days), the face that procedures will 
be initiated to obtain replenishment, and the low 
probability of an event during this brief period. 

B.1 

In this condition, the 7 day lu~e oil inventory, i.e., 
sufficient lube oil co support 7 days of continuous DG 
ope~acion at full load conditions, is not available. 
However, the Condition is restricced to lube oil volume 
reductions that maintain at least a 6 day supply. The lube 
oil inventory equivalent to a 6 day supply is 300 gallons. 
This rescriction allows sufficient time for obtaining the 
requisite replacemerrt volume. A period of 48 hours ~s 
considered suff~cient co compl~te restoration of the 
required volume prior to declaring the DG inoperable. This 
period is acceptable based on the remaining capacity 
(> 6 day~), the low rate of usa~e, the fact chat procedures 
Mill be initiated to obcain replenishment, and the low 
pi::-obability of an event during this brief period. 

(continued) 
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PBAPS UNIT 3 

This Condition is entered as a result of a failure to meet 
the acceptance criterion for particulates. Normally, 
trending of particulate levels allows sufficient time to 
correct high particulate levels prior to reaching the limit 
of acceptability. Poor sample procedures (bottom sampling), 
contaminated sampling equipment, and errors in laboratory 
analysis can produce failures that do not follow a trend. 
Since the presence of particulates does not mean failure of 
the fuel oil to burn properly in the diesel engine, since 
particulate concentration is unlikely to change 
significantly between Surveillance Frequency intervals, and 
since proper engine performance has been recently 
demonstrated (within 31 days), it is prudent to allow a 
brief period prior to declaring the associated DG 
inoperable. The 7 day Completion Time allows for further 
evaluation, resampling, and re-analysis of the DG fuel oil . 

.!W. 

With the new fuel oil properties defined in the Bases for 
SR 3.8.3.3 not within the required limits, a period of 
30 days is allowed for restoring the stored fuel oil 
properties. This period provides sufficient time to test 
the stored fuel oil to detennine that the new fuel oil, when 
mixed with previously stored fuel oil, remains acceptable, 
or to restore the stored fuel oil properties. This 
restoration may involve feed and bleed procedures, 
filtering, .or combination of"these procedures. Even if a DG 
start and load was required during this time interval and 
the fuel oil properties were outside limits, there is high 
likelihood that the D6 would still be capable of performing 
its intended function. 

Ll 

With required starting air receiver pressure< 225 psig, 
sufficient capacity for five successive DG normal starts 
does not exist. However, as long as the receiver pressure 
is> 150 psig, there is adequate capacity for at least one 
start attempt, and the DG can be considered OPERABLE while 

(continued) 
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E.1 (continued) 

Diesel Fuel Oil, Lube Ofl, and StartiRg Air 
B 3 .. 8. 3 

the air receiver pressure is restored to the required limit. 
A period of 48 hours is considered sufficient to complete 
restoration to the required pressure prior to declaring the 
DG inoperable. This period is acceptable based on the 
remaining air start capacity, the fact -cha-c most DG starts 
are accomplished on the first attempt, and the low 
probability of an event during this brief period. 

F.1 

With a Required Action and associated Completion Time of 
Condition A, B, C, D, or E not met, or the stored diesel 
fuel oil, lube oil, or starting air subsystem not within 
limits for reasons other than addressed by Conditions A 
through E, i:he associated DG may be incapable of performing 
its intended function and ~ust be immediately declared 
inoperable. 

SR 3.8.3.1 

This SR provides verification that there is an adequate 
useable inventory of fuel oil in the storage tanks to 
support each DG's operation of all four DGs for 7 days at 
the worst case post accident i:ime-dependent load profile. 
The 7 day period is sufficient time to place both Unit 2 and 
Onit 3 in a safe shutdown condition and to bri~g,in 
~eplenishment fuel from an offsite location. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.2 

This Surveillance ensures that sufficient ::i.ubnc-at1ng 0il 
inven~ory (cornbineo inventory in the DG lube oi::i. sump, lube 
e,il storage tank, and in a seismically qualified structure) is 
available to support at least 7 days of ful~ load operation 
for each DG. The-lube 011 inventory equivalent to a 7 da7 
supply is 350 ga:lons and is based on the DG manufaci:uter's 
consumption values for the run time of the DG. The ent~re 
inventory of lub€ oil required. by Technical Specif~cations 
shall be stored in a location which is seismic Class I and is 
protected against ether ~atural pheonomena. !rnplicit in this 
SR is the ~equirement -co verify the 

(contin"1ed~ 
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SR 3.8.3.2 (continued) 

capability to transfer the lube oil from its storage 
location to the DG to maintain adequate inventory for 7 days 
of full load operation without the level reaching the 
manufacturer's recommended minimum level. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.3 

The tests of new fuel oil prior to addition to the storage 
tanks are a means of determining whether new fuel oil is of 
the appropriate grade and has not been contaminated with 
substances that would have an immediate detrimental impact 
on diesel engine combustion. If results from these tests 
are within acceptable limits, the fuel oil may be added to 
the storage tanks without concern for contaminating the 
entire volume of fuel oil in the storage tanks. These tests 
are to be conducted prior to adding the new fuel to the 
storage tank(s), but in no case is the time between the 
sample (and corresponding results) of new fuel and addition 
of new fuel oil to the storage tanks to exceed 31 days. The 
tests, limits, and applicable ASTM Standards are as follows: 

a. Sample the new fuel oil in accordance with ASTM 
04057-81 (Ref. 6); 

b. Verify in accordance with the tests specified in ASTM 
0975-81 (Ref. 6) as discussed in Reference 7 that the 
sample has a kinematic viscosity at 40°C of~ 1.9 
centistokes and~ 4.1 centistokes (if specific gravity 
was not determined by comparison with the supplier's 
certification), and a flash point of~ 125°F; 

t. Verify in accordance with tests specified in ASTM 
D1298-80 (Ref. 6) as discussed in Ref€rence 7 that the 
sample has an absolute specific gravity at 60/60°F of 
~ 0.33 and~ 0.89 , or an absolute specific gravity of 
within 0.0016 at 60/60°F when compared to the 
supplier's certificate, or an API gravity at 60°F of 
~ 27° and~ 39°, or an API gravity of within Q.3° at 
60°F when compared to the supplier's certification; 
and 
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SR 3.&.3.3 (continued) 

d. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in accordance 
with ASTM D4176-82 (Ref. 6) as dis.cussed in Reference 
7; or verify, in accordance with ASTM D'975-81 (Ref. 
6}, that the sample has a water and sediment content 
s 0.05 volume percent when dyes have be~n 
intentionally added to fuel oil (for example due to 
sulfur content):. 

Failure to meet any of the above limits is cause for 
rejecting the new fuel oil, but does not represent a failure 
to meet the LCO concern since the fuel oil is not added to 
the storage tanks. 

Following the initial new fuel oil sample, the fuel oil is 
analyzed to establish that the other properties are within 
the required acceptance criteria for new fuel oil specified 
in Table 1 of ASTM D975-81. The testing methodology must be 
in accordance with ASTM D975-81 as discussed in Reference 7, 
except that the testing methodology for sulfur may be in 
accordance with ASTM D1552-79 (Ref. 6) or ASTM D2622-82 
(Ref. 6) or ASTM D5453 (for ultra low sulfur diesel). Even 
with the use of ul tra-1 ow ·sulfur diesel fuel oil, the 
Technical Specifications acceptance limit for sulfur weight 
percent is maintained by Table 1 of ASTM D975-81. In 
addition to the pro~erties specified in Table 1 of ASTM 
D975-81, measurement of lubricity is required, in accordance 
with the testing methodology in ASTM D6079, with acceptance 
criteria specified in Table 1 of ASTM 0975-06. These 
additional analyses are required by Specification 5.5.9, 
"Diesel Fuel Oil Testing Program," to be performed within 31 
days following sampling and addition. This 31 day 
requirement is intended to assure that: 1) the new-fuel oil 
sample taken is no more than 31 days old at the time of 
adding the new fuel oil t~ the DG storage tank, and 2) the 
results of the new fuel oil sample are obtained within 31 
days after addition of the new fuel oil to the DG storage 
ta~k. The 31 day period 1s acceptable because the fuel oil 
pro~erties of interest, even if they were not within stated 
limits, wou1d not have an immediate effect on DG operation. 
This Surveillance ~nsures the availability of high quality 
fuel Oil for the DGs. 

Fuel oil degradation during long term stor~ge shows up as an 
increase in particulate, mostly due to oxidijtion. The 
presence of part1culate does not mean that the fuel oil will 
not burn properly in a diesel engine. Th€ particulate can 
cause fouling of ftlters and fuel oil injection equipment, 
however. w,hith can caus,e engine failure. The fuel oil 
properties which can affect diesel generator performance 
(flash point, cetane number, viscosity, cloud point) do not 
change during storage. If these properties are within 
sp,eci fi cation W'hen the fuel is pl aced i f.l st·oraoge I they will 
remain within specification unless other non-specification 
petroleum products are added to the storag:e ta~ks. The 
addition of non-specification petroleum prG~~cts is 
precluded by above descri~ed surveillance test program. 
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SR 3.8,3,3 (cQntinu~d) 

Part i cul ate con c.e n tr at i on s sh o u l d be deter mi n'e d i n 
accordance with ASTM 02276-78 (Ref. 6), Method A, as 
discussed 1n Reference 7 except tnat the filters specified 
in ASTM 02276-78, (Sect1ons 3.1.6 and 3.1.7) may have a 
nominal pore sice up to three microns. Tbis method 1nvolves 
a gravimetric determination of total particulate 
coricentrati on in the fuel oil and has a limit of 10 mg/7. 
It is acceptable to obta1n a field sample for subsequent 
laboratory testing in lieu of fie-lct testing. For the Peach 
Bottom Atomic Power Station design in which the total volume 
of stored fuel oil is contained in four interconnected 
tanks, each tank must be considered and tested separately. 

The Frequency of th1s test takes into consideration fuel oil 
degradation trends that indicate that particulate 
concentration is unlikely to change significantly between 
Frequency intervals. 

SR 3,8,3,4 

This Surveillance ensures that, without the aid of the 
refill compressor, sufficient air start capacity for each DG 
is available. The system design requirements provide for a 
minimum of five normal engine starts without recharging. The 
pressure specified in this SR is intended to reflect the 
lowest value at whico the five starts can be accomplished. 

ThecSurveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,8,3.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 
environment in order to survive. Periodic removal of water 
from the fuel storage tanks eliminates the necessary 
env1 ronment fo-r bac:teri al survival. This is the most 
effective .means 0f contrGlHng microbiological fouling. In 
addition, it elim1nate£ the! potential for water entrainment 
in the fuel oil during OG operation. Wa.ter may come from any 
of several sources, including condensatiGn, ground water, 
rain water, contaminated fuel oi1, and from 
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SR 3.8.3.5 (continued) 

breakdown of the fuel oil by bacteria. Frequent checking 
for and removal of accumulated water minimizes fouling and 
provides data regarding the watertight integrity of the fuel 
oil system. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. This SR is for 
preventive maintenance. The presence of water does not 
necessarily represent failure of this SR, provided the 
accumulated water is removed during performance of the 
Surveillance. 

1. UFSAR, Section 8.5.2. 

2. Regulatory Guide 1.137, Revision 1. 

3. ANSI N195, 1976. 

4. UFSAR, Chapter 6. 

5. UFSAR, Chapter 14. 

6. ASTM Standards: D4057-81; 0975-81; D1298-80; 
04176-82; D1552-79; D2622-82; D2276-78; and D975-06. 

7. Letter from G.A. Hunger (PECO Energy) to USNRC 
Document Control Desk; Peach Bottom Atomic Power 
Station Units 2 and 3, Supplement 7 to TSCR 93-16, 
Conversion to Improved Technical Specifications; dated 
May 24, 1995. 
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BACKGROUND 
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The OC electrical power system provides the AC emergency 
power system with control power. It also provides a source 
of reliable, uninterruptible 125/250 voe power and 125 VDC 
control power and instrument power to Class lE and non-Class 
IE loads during normal operation and for safe shutdown of 
the plant following any plant design basis event or accident 
as documented in the UFSAR {Ref. 1), independent of AC power 
availability. The DC Electrical Power System meets the 
intent of the Proposed IEEE Criteria for Class lE Electrical 
Systems for Nuclear Power Generating Stations {Ref. 2). The 
DC electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its 
safety functions, assuming a single failure. 

The DC power sources provide both motive and control power, 
and instrument power, to selected safety related equipment, 
as well as to the nonsafety related equipment. There are 
two independent divisions per unit, designated Division I 
and Division II. Each division consists of two 125 voe 
batteries. The two 125 VDC batteries in each division are 
connected in series. Each 125 VDC battery has two chargers 
(one normally inservice charger and one spare charger) that 
are exclusively associated with that battery and cannot be 
interconnected with any other 125 voe battery. The chargers 
are supplied from separate 480 V motor control centers 
(MCCs). Each of these MCCs is connected to an independent 
emergency AC bus. Some of the chargers are c.apable of being 
supplied by Unit 2 MCCs, which receive power from a 4 kV 
emergency bus, vi a manua 1 transfer switches. However, for a 
required battery charger to be considered OPERABLE when the 
unit is in MODE 1, 2, or 3, it must receive power from its 
associated Unit 3 HCC. The safety related 1 oads between the 
125/250 VDC subsystem are not transferable ex~ept for the 
Automatic Depressurization System (ADS) valves and logic 
circuits and the main steam safety/relief valves. The ADS 
logic circuits and valves and the main steam safety/relief 
valves are normally fed from the Division I DC system. 

(continued) 
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ouring normal operation, the OC loads ar@ powered from the 
battery chargers with, the batteries floating on th~ system. 
In case of loss of normal power to the battery charger, the 
DC loads are powered from the batteries. 

The DC power distribution system is described in more detail 
in Bases for LCO 3.8.7, "Distribution Syst,em-Operatfog," 
and LCO 3.8.8, "Distribution System.-Shutdowri." 

Each of the unit's two DC electrical power divisions, 
consisting of two 125 V batteri~s in series, f~ur battery 
chargers (two normally inservi ce chargers and two spare 
chargers), and the corresponding control equipment and 
interconnecting cabling, is separately housed in a ventilated 
room apart from its chargers and distribution centers. Each 
division is separated electrically from the other division to 
ensure that a single failure in one divis~on does not cause a 
failure in a redundant division. There is no sharing between 
redundant Class lE divisions such as batteries, battery 
chargers, or distribution panels. 

Each battery has adequate storage capacity to meet the duty 
cycle(s) discussed in the UFSAR, Chapter 8 (Ref 7). The 
battery is designed with additional capacity above that 
required by the design duty cycle to allow for temperature 
variations and other factors. 

The batteries for DC electrical power subsystems are sized to 
produce required capacity at 80% of nameplate rating, 
corresponding to warranted capacity at end of 1ife cycles and 
the 105% design demand. The minimum design voH-age limit is 
105/210 V. 

The battery cells are of flooded lead acid construction with a 
nominal specific gravfty of 1.215. This s~e~ific gravity 
corresponds to an open circuit battery v0ltage of 
approximately 120 V far a 58 cell battery ( i .-e., cell voltage 
of 2.07 volts per cell (Vpc)). The open circY1t voltage is 
the voltage maintained when there is no charging or 
~ischarging. Once fully charged with its Qpen circuit voltage 
3- 2.07 Vpc, the b·attery cell will maintiain 1ts capacity for 30 
days without further charging. Optima] lo.ng term performance 
howev&r, is obtaiRed b,y main.tain1ng a float v:oHage 2.23 to 
2.27 Vpc. This provid12s adequate over-potetitial, which 1,rnas 
the formation of lead sulfate and self discharge. The 
nominal float voltage of 2.25 Vpc corres~oijdS t0 a tot2l 
float voltage output af 130.5 V for a 58 cell battery as 
di scus·sed in the U FSAR, Chapter 8 (Ref. 7). 

Each required battery charger of DC electr.~a1 power 
subsystem has ample pdW.er output capacity for thli! steady 
·state operati □'n of connected loads requ1r,el(] during normal 
operation, while at the same time mainta~,nrng its battery 
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bank fully charged. Each battery charger has sufficient 
capacity to restore the battery from the design minimum 
charge to its fully charged state within 20 hours while 
supplying ngrmal steady state loads following a LOCA 
coincident with a loss of offsite pow~r. 

the battery charger is normally in the fJoat-charge mode. 
Float-charge is the condition in which the charger is 
supplying the connected loads anct the battery cells are 
receiving adequate current to optimally charge the 
battery. This assures the internal losses of a battery 
are overcome and the battery is maintained in a fully 
charged state. 

When desired, the charger can be placed in the equalize 
mode. The equalize mode ,sat a higher voltage than the 
float mode and charging current is correspondingly 
higher. The battery charger is operated in the equalize 
mode after a battery discharge or for routine 
maintenance. Following a battery discharge,·the battery 
recharge characteristic accepts current at the current 
limit of the battery charger (if the discharge was 
significant, e.g., following a battery service test) 
until the battery terminal voltage approaches the charger 
voltage setpoint. Charging curr€nt then reduces 
exponentially during the remainder of the recharge cycle. 
Lead-calcium batteries have recharge efficiencies of 
greater than 95%, so once at least 105% of the ampere
hours discharged have been returned, the battery capacity 
would be restored to the same con<litio~ as it was prior 
to the discharge. This can be monitored by direct 
observation of th>€ exponential1y oe,caying charging 
current or by evaluating the amp-hours discharged from 
the battery and amp-hours returned to the battery. 

A descr1pt1an of the Unit 2 DC power sources is provjded in 
the Bases for Unit 2 LCO 3.8.ii, "'DC Sources~Operat1ng." 

(continued) 
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The inttial condttions of Design Basis Accident (QBA) and 
tran3 i ent ana 1 yses in the UF"SAR, Chapter 14 (Ref. 1), 
assume that Engineered Saf@ty Feature (ESF) systems are 
OPERABLE. The DC electricB1 pow&r system provides normal 
and emergency DC electrical power for the DGs, emerg.ency 
auxiliaries, and contra, and switching during all MODES of 
operation. The OPERABILITY of the DC subsystems is 
consistent with the initial assumptions of the accident 
analyses and is based upon meeting the design basis of the 
unit. This includes maintaining DC sources OPERABLE during 
accident conditions in the event of: 

a. An assumed loss of all offsite AC power or all onsite 
AC power; and 

b. A worst case single failure. 

The DC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

The Unit 2 Division I and Division II DC electrical power 
subsystems, with each DC subsystam consisting of two 125 V 
station batteries in series, two battery chargers (one per 
battery), and the corresponding control equipment and 
interconnecting cabling supplying power to the associated 
bus, are required to be OPERABLE to ensure the availability 
of the required power to shut down the reactor and maintain 
it in a safe condition after an abnormal operational 
transient or a postulated OBA. In addition, DC control 
power (which provides control"power for the 4 kV load 
circuit br€akers and the feeder breakers to the 4 kV 
emergency bus) for two of the four 4 kV emergency buses, as 
wel 1 as control power for two of the diesel generators, is 
provided by the Unit 3 DC electrical power subsystems. 
Therefore, Unit 3 Division I and Division II DC electrical 
power subsystems are also required to be OPERAaLE. A Unit 3 

d 
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DC electrical power subsystem OPERABILITY requirements are 
the same as those required, for a Unit 3 DC electrical power 
subsystem, except that the Unit 2: 1) Division I DC 
electrical power subsyst,em is allowed to consist of only the 
125 V battery A, an associated battery charger, and the 
corresponding control equipment and interconnecting cabling 
supplying 125 V power to the associated bus; and 2) 
Division II DC electrical power subsystem is allowed to 
consist of only the 125 V battery B, an associated ·battery 
charger, and the corresponding control equipment and 
interconnecting cabling supplying 125 V power to the 
associated bus. This e~ception is allowed only if all 
250 VDC loads are removed from the associated bus. In 
addition, a Unit 2 battery charger can be powered from a 
Unit 3 AC source, (as described in the Background section of 
the Bases for Unit 2 LCO 3.8.4, ADC Sources-Operating"), 
and be considered OPERABLE for the purposes of meeting this 
LCO. Thus, loss of any DC electrical power subsystem does 
not prevent the minimum safety function from being 
performed. 

The DC electrical power sources are required to be OPERABLE 
in MODES 1, 2~ and 3 to ensure safe unit operation and to 
ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in 
the event of a postulated DBA. 

The DC electrical power requirements for MODES 4 and 5 are 
addressed in LCO 3.8.5, "DC Sources- Shutdown.~ 

A. I 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTION$ would not be entered even if the DC electric.al power 
subsystem inoperabili.ty resulted in de~energization of an AC 
or DC bus.. Therefore, the Required Actions of Condition 'A 
are modified by a Note to indicate that when Conditinn A 

(continu~d) 
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results in de.energization of a Unit 3 4 kV emergency bus or 
a Unit 2 DC bus, Actions fQr Leo 3.8.7 must be immediately 
entered. This allows Condition A to provide requirements 
for the loss of a Unit 2 DC. electrical power subsystem (due 
to performance of SR 3.8.4.7 or SR 3.8.6.6) without regard 
to whether a bus is de-energized. LCD 3.8.7 provides the 
appropriate restriction for a de-energized bus. 

If one Unit 2 DC electrical power subsystem is inoperable 
due to performance of SR 3.8.4.7 or SR 3.8.6.6, the 
rema1rring DC electric~, power subsystems have the capacity 
to support a safe shutdown and to mitigate an accident 
condition. In the case of an inoperable Unit 2 DC 
electrical power subsystem, since a subsequent postulated 
worst case single failure could result in the loss of safety 
function, continued power operation should not exceed 
7 days. The 7 day Completion Time is based upon the Unit 2 
DC electrical power subsystem being inoperable due to 
performance of SR 3.8.4.7 or SR 3.8.6.6. Performance of 
these two SRs will result in inoperability of the Unit 2 DC 
divisional batteries s1nce these batteries are needed for 
Unit 3 operation, more time is provided to restore the 
batteries, if the batteries are inoperable for performance 
of required Surveillances, to preclude the need for a dual 
unit shutdown to perfo-rm these Surveillances. The Unit 2 DC 
electrical power subsystems also do not provide power to the 
same type of equipment as the Unit 3 DC sources. The 
Completion Time also takes into account the capacity and 
capability of the remaining DC sources. Alternatively, a 
Completion Time can be determined in accordance with the 
Risk Informed Completion Time Program. 

B.l. B.2. and B.3 
Condition B represents one subsystem with one required Unit 
2 battery charger (2A orL2B) inoperable. A r~quired 
battery charger is one that is needed to support the 
operation or safe shutdown of the unit. Condition Bis 
exited when the standby bijttery charger is placed in 
service. The ACTIONS p'rovide a response that focuses 011 
returning the battery to the fully charged state and 
restoring a fully qual 1fi ed charger to OPERABLE status in a 
reasonable time period. Required Action B.1 requires the 
battery terminal voltage be restored to great~r than or 
equa1 to the minimum established float voltage within 12 
hours. Required Action B.2 requir~s the battery float 
current to be restored to less than or equal to 2 amps 
within 12 hours and requires it to be checked once per 12 
hours until Condition Bis exited. This time provides for 
returning the inoperable charger to OPERABLE status or 
pruviding an alternate means of restoring the battery to a 
fl.ill}' charged condition from any discharge th~t might ha'Ve 
occurred due to the charger inoperability. 

(e:ontinued) 
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A discha~ged battery having terminal voltage of at least the 
m1n1mum establis~ed float voltag~ indicates that the battery 
is on the exponential charging current p,ortion (the 5econd 
part) of its recharge cycle. The time to return~ battery 
to its fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus, there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown wit~ its own attendant risk. 

If established battery terminal float voltage cannot be 
restored to g~eater than or equal to the minimum established 
float voltage within 12 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of 
maintaining established battery terminal float voltage does 
not provide assurance that it can revert to and operate 
properly in the current limit mode that is necessary during 
the recovery period following a battery discharge event that 
the DC system is designed for. 

Required Action B.2 requires that the battery float current 
be verified as less than or equal to 2 amps within 24 hours 
and checked once per 12 hours thereafter until Condition B 
is exited. This indicates that, if the battery had been 
discharged as the result 0f the inoperable battery charger, 
it is now fully capable of supplying the maximum expected 
load requirement. The 2-amp valu€ is based on returning the 
battery to 98% charge and assumes a 5% design margin for the 
battery. If at the expiration of the initial 12-hour period 
the battery float current is not 1ess than or equal to 
2 amps this indicates the battery has not been returned to a 
fully charged condition to support a safe shutdown and 
mitigate an ac(ident condition. 
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Required Action B.3 lim1ts the restora:tion time for the 
inoperable battery charger to 72 hour•. lh1s action is 
applicable if an alternate means of restoring the battery to 
a fully charged eondition has been use~ (e.ij., balance of 
plant non•Cl~ss lE battery charger)~ The 72-hour Completion 
Time reflects a reasonable time to effect restoration of the 
qua1if1ed battery char~er to OPERABtE status. Alternatively,_ 
a Compl~tion Time can be determined in accordance with the 
Risk Inf,O'rmed Completion Time Program. 

Condition A -contains the Required Actions and associated 
Completfon Times for a Unit 2 DC. electrical power subsyste111 
inoperability due to the performance of SR 3.8.4.7 or SR 
3.8.6.6. Even though the assoG1ated battery charger is 
disconnected from the battery during the performance of SR 
3.8.4.7 or SR 3.8.6.6, Condition Bis not also en'tered when 
Condit1on A is entered. 

Ll 

P~rsuant to L~O 3.0.6, the Distribution Systems--Operating 
ACTIONS would not be entered even if the DC electrical power 
subsystem 1noperability resulted in de-energization of an AC 
bus. Therefore, the Required Actions of Condition Care 
modified ey a Note .to indicate that whe.n Condition C results 
tn de-energizat1'0n of a Unit 3 4 kV emergency bus, Actions 
for LCO 3.8.7 must be immediately- entered:.. This allows 
CGnditi olJ C to provide requirements for the l o·ss of a Unit 2 
DC electrical power subsystem without regard to whether a 
bws is de-en~rgized. LCO 3.8.7 provides the appropriat~ 
restr1ct1on for a de-energized bur. 

Ccontioued} 
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If one of the Unit 2 DC electr1cal power subsystems is 
inoperable for re~so~s oth~r than Condttton A or B, the 
remaining DC electr1cal power subsystems have the capacity 
to support a safe shutdown and to m1tigate the accident 
conditiQn. Since a subsequent worst case single failure 
could, however, result irr a loss of minimum necessary DC 
electrical subsyste1J1s to miti.gate a worst case accident~ 
cont.i nued power operation sho.ul d not exceed 12· hours. The 
12 hour Completion Time reflects a r~asonable time to assess 
unit status as a functiqn of the inoperable DC electrical 
power subsystem and takes into consfde~ation the importance 
of the Unit 2 DC electrical power subsystem. Alternativ~lYa 
a Completion Time ~an be determined in accordance with the 
Risk Informed Completion Time Program. 

D,1, D,2, and 0.3 

Condition D represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintained). Condition Dis exited ~hen the 
standby battery charger is placed in service within two 
hours. The ACTIONS provide a tiered response that focuses on 
retu.rhi ng the battery to the fu11 y charged state and 
restoring a fully qualified charger to OPERABLE status in a 
reasonable time period. Required Action D.1 requires that 
the battery terminal voltage be restored to greater than or 
equal to the minimum estab1ished float voltage within 2 
hours. This time provides for returning the inoperable 
charger to OPERABLE status or providing a·n alternate means of 
restoring battery terminal voltage to greater than or equal 
to the minimum established float voltage. Restoring the 
battery terminal voltage to greater than or ~qual to the 
minimum established float voltage provides good assurance 
that, withjn 12 hours, the b~ttery will be restored to its 
fully charged conditioµ (Requtred Action D.2) from any 
discharge that might have occurred duet& the charger 
inoperabil1ty. 

A discharged battery having terminal voltage ~fat l~ast the 
mtnimu~ established float voltage indicates that the battery 
is on the exponential charging current portion (the second 
part) of its recharge cycle. The time ta return a battery 
to its fu1ly charged state under this condition is simply a 
function of the amount of the previous discrrarge and the 
recharge characteristic of the ~attery. Thus there is good 
assurance of fYlly recharging the battery ~ithin 12 hours, 
avoiding a premature shutdown with its own attendant r,sk. 

ccontH1ue'd) 
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DC Sources-Operating 
B 3.8.4 

If establ fshed battery termi na'l fl oat vol t@ge cannot ne 
res·tored to gr'eater than or equal to the minimum 
established float voltage withfn 2 hours, and the charger 
is not operating in the curr-ent-ljmiting mode, a faulty 
charger is indicate.d., A faulty charger tha.t is incapable 
of maintaining established battery term1n&l float vo~tage 
does not provide assurance that 1t can revert to and 
operate properly in the current limit mode that is 
necessary during the"recovery period following a battery 
discharg~ event that the DC system is designed for. 

If the charger is operating in the current 11mit mode after 2 
hours that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The 
time to return the battery to its fully charged condition in 
thi~ case is a function of the battery charger capacity, the 
amount of loads on th~ associate~ DC systemr the amount of 
the prev.ious discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there 1 s 

· not adequate assurance that it can be· recharged within 12 
hours (Required Action D.2). 

~equired Action D.2 requires that the.battery float current 
be ve~ified a~ less than or equal to 2 amps. Thts indicates 
that, if the battery had been discharged as the result of the 
inoperable battery charger, it is now fully capable of 
supplying the maximum expected load re~uirement. The 2 amp 
value is based on returning the battery to 98% charge.and 
assumes a 5% design margin for the battery. If at the 
expiration of the inttial 12 h~ur period the batter.y float 
current is not less than or equal to 2 amps this indicates 
there may be additional battery protlems and the battery must 
be declared inoperable. 

Required Action D.3 limits the restoration time for the 
inoperable battery charger to 72 hours. Tbis action is 
applicable ff a~ alternate means of restoring ~attery 
termina'l voltage to gr'eater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
pl ant non-Class lE battery char€1er). The 72 hour Compl eti Ofl 

Time refiects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. Alternatively, a 
Completion Time can be determined in accordance with the Risk 
Informed Completion Time Program. 

Cc;pntinued> 
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Ll (continued) 

DC Sources-Operating 
B 3.8.4 

Condition E represents one Unit 2 subsystem with a loss of 
ability to completely respond to an event, and a potential 
loss of ability to remain energized during normal operation. 
It is therefore imperative that the operator's attention 
focus on stabilizing the unit, minimizing the potential for 
complete loss of DC power to the affected subsystem. The 2 
hour limit is consistent with the allowed time for an 
inoperable DC Distribution System Subsystem. 

If one of the Unit 3 DC electrical power subsystems is 
inoperable for reasons other than conditions D (e.g., battery 
charger and associated inoperable battery), the remaining DC 
electrical power subsystems have the capacity to support a 
safe shutdown and to mitigate an accident condition. Since 
a subsequent worst case single failure could result in the 
loss of minimum necessary DC electrical subsystems to 
mitigate a worst case accident, continued power operation 
should not exceed 2 hours. The 2 hour Completion Time is 
consistent with Regulatory Guide 1.93 (Ref. 4) and reflects 
a reasonable time to assess unit status as a function of the 
inoperable DC electrical power division and, if the Unit 3 

DC electrical power division is not restored to OPERABLE 
status, to prepare to initiate an orderly and safe unit 
shutdown. The 2 hour limit is also consistent with the 
al1owed time for an inoperable Unit 3 DC Distribution System 
Subsystem. Alternatively, a Completion Time can be determined 
in accordance with the Risk Informed Completion Time Program. 

<continued> 
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OC Seu re.es~ Operating, 
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F.l and F.2 

If the inc,perable l'.lC, electrical power subsystem cannot be 
restored to OPERABLE status within the require<l Completion 
Time, the unit must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 12 hours and to MOOE 4 within 
J6 hours. The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. The Completion Time to bring the 
unit to MODE 4 is consistent with the time required in 
Regulatory Guide 1.93 (Ref. 4). 

Ll 

Condition G corresponds to a level of degradation in the DC 
electrical power subsystems that causes a required safety 
function to be lost. When more than one DC sourc€ is lost, 
this results in a loss of a required function, t~us the plant 
is in a condition outside the accident analysis. Therefore, 
no additional time is Justified for continued operation. LCO 
3.0.3 must be entered im~ed1ately to commence a controlled 
shutdown. 

As Noted at the beginning of the SRs, SR 3.8.4.1 through 
SR 3.8.4.8 are applicable only to the Unit 3 OC electrical 
power subsystems and SR 3.8.4.9 is applicable only to the 
Unit 2 DC electrical power subsystems. 

SR 3.8.4.1 

Verifying battery terminal voltage while on float charge for 
the batt~ries helps to ensure the effectiveness of the 
battery chargers, which support the ability of th,e batteries 
to perform their intended function. Fl.o,Qt ,charge is th·e 
condition in which t~e charger is supplyi~g the continuous 
charge required to overcome the interna~ losses of a battery 
a~d maintain the battery in a fully charged state while 
supplying the continuous steady state loads of the associated 
DC subsystem. On fla~t charge, battery c€71s 

d 
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SR 3.B.4.1 (continued) 

DC Sourc-es-Operat1 ng 
B 3.8.4 

will reciive adequate current to optimally charge the 
hattery. The voltage requirements are based cn the nominal 
design voltage of the battery and are consistent with the 
minimum established float v©ltage (2.13 Vpc times the number 
of connected cells or 123.5 V for a 58 cell battery at the 
battery terminals). This voltage maintains the battery 
plates in a condition that supports maintaining the grid 
1 ife. 

The SR must be performed unless the battery is on equalize 
charge or has been on equalize charge any time during the 
previous four days. This allows the routine Frequency to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequ&ncy is applicable and continues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional four days allow time for battery voltage to 
return to normal after the equalize charge and time to 
perform the test. The intent of the additional time is to 
allow orderly, yet prompt performance of the surveillance 
that will produce meaningful results once the equalize 
charge is complete. 

The Surveillance Frequency is controlled under the 
Sllrvei 11 ance Frequency Control Program. 

SR 3.8.4.2 

DELETED 

:rn 3,8.4.3 

lJELETEO 
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SR 3.8.4.4 and SR 3.8.~.5 

DELETED 

SR 3.8,4.6 

DC Sources-Op.erating 
B 3.3.4 

This SR verifies the design capacity of the battery chargers. 

The minimum charging capacity requirement is based on the 
capacity to maintain the associated battery in its fully 
charged condition, and to restore the battery to its fully 
charged condition following the worst case design discharge 
while supplying normal steady state loads. The minimum 
required amperes and duration ensures that these requirements 
can be satisfied. 

This SR provides two options. One option requires that each 

battery charger be capable of supplying at least 200 amps at 

the minimum established float voltage for at least 4 hours. 
The ampere requirements are based on the· output rating of 

the chargers. The voltage requirements are based on the 
charger voltage level after a response to a loss of AC power. 

The time period is sufficient for the charger temperature 

to have stabjlized and to have !Jeen maintained for at least 2 

hours. 

The other option requires that each battery charger b~ 

capable of recharging the battery after a service test 
ceincident wsth supplying the largest coincident demands of 

the various continuous steady state loads (irrespe¢tive of 

the status of the plant during w~ich these d~mands act~r). 

This leve1 of loading may not norma,lly be available fo~lowing 

the battery service test and will need to be supplemented 
with additional loads. The duration for this test m@y be 
1ol'lger than the charger s1zing criteria sirice tne batt2ry 
recharge is affected by float voltage, temperature, 2nd the 

exponential decay in charging current. The battery is 
recharged when the measured charging current is~ 2 ~mps. 

1he Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 1.8.4.7 

DC Sourc-es-Operati ng 
B 3.8.4 

A battery service t~st is a special test of the battery's 
~apability, as found, to satisfy ths design rEquirement~ 
(b~ttery cruty cycle) of the DC Electrical Power System. The 
discharge rate and test length corresponds to the design 
duty cycle requirements. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 allows performance 
of a modified performance discharge test in lieu of a 
service test. 

The reason for Note 2 is that perform1ng the Surveillance 
would remove a required DC electrical power subsystem from 
service, perturb the electrical distribution system, and 
challenge safety systems. Credit may be taken for unplanned 
events that satisfy the Surveillance. 
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SR 3.8.4.8 

DELETED 
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SR 3.8.4,9 

DC Sourc.e.s ~Dpe.ra'U ng 
B 3.8.4 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.4.1 through 
SR 3.8.4.7) are applied only to the Umtt 3 DC electrical 
power subsystems. This Surveillance is provided to direct 
that the appropriate Surveillances for the required Unit 2 DC 
electrical power ~ubsystems are governed by the Unit 2 
Technical Specifications. Performance of the applicable Unit 
2 Surveillances will satisfy Unit 2 requirements, as well as 
satisfying this Unit 3 Surveillance Requirement. 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3. As Noted, if Unit 
2 is in MODE 4 or 5, or moving irradiated fuel assemblies in 
the secondary containment, the Note to Unit 2 SR 3.8.5.1 is 
applicable. This ensures that a Unit 3 SR will not require a 
Unit 2 SR to be performed, when the Unit 2 Technical 
Specifications exempts performance of a Unit 2 SR. (However, 
as stated in the Unit 2 SR 3.8.5.1 Note, while performance of 
the SR is exempted, the SR still must be met.) 

l. UFSAR, Chapter 14. 

2. "Prop0-sed IEEE Criteria for Class lE Electrical 
Systems for Nuclear Power Generating Stations," June 
1%9. 

3. 1£EE Standard 485, 1~83. 
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4. Regulatory Guide 1.93, December 1974. 

5. IEEE Standard 450, 2002. 

6. NEOC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

7. UFSAR, Chapter 8. 
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PBAPS ~N n 3 

A description of the DC sources is provided in the Bases for LCO 3.8.4, uDC Sources-Operating." 

Tne initial conditions of Design Basis Accident and transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume that Engineered Safety Feature systems are OPERABLE. The DC electrical power system provides normal and emergency DC electrical power for the aiesel generators (DGs), emergency auxiliaries, and control and switching during all MODES of operation. 

The OPERABILITY of the DC subsystems is consistent with the initial assumptions of the accident analyses and the requirements for the supported systems' OPERABILITY. 

The OPERABILITY of the minimum DC electrical power sources during MODES 4 and 5 and during movement of irradiated fuel assemblies in secondary containment ensures that: 

a. The facility can be maintained in the shutdown or refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is available for monitoring and maintaining the unit status; and 

c. Adequate DC electrical power is provided to mitigate events postulated during shutdown, such as a fuel handling accident. 

The DC sources satisfy Criterion 3 of the NRC Policy Statement. 

The Unit 3 DC electrical power subsystems, w1th each DC subsystem consisting of two 125 V station batteries in series, two battery chargers Cone per b,c~tery), ana the corresponding control equipment and int~rconnecting cabling supplying power to the associated bus, are required to be 
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DC Sources-Shutdown 
8 3.8.5 

OPERABLE to support Unit 3 DC distribution subsystems required OPERAS.LE by LCQ 3.8.8, "Distribution Systems-Shutdown." When the equipment required OPERABLE: l) does not require 250 VDC from the DC electrical power subsystem; and 2) does not require 125 VDC from one of the two 125 V batteries of the DC electrical power subsystem, the Unit 3 DC electrical power subsystem requirements can be modified to only include one 125 V battery (the battery needed to provide power to required equipment), an associated battery charger, and the corresponding control equipment and interconnect1ng cabling supplying 125 V power to the associated bus. This exception is allowed only if all 250 VDC loads are removed from the associated bus. In addition, DC control power (which provides control power for the 4 kV load circuit breakers and the feeder breakers to the 4 kV emergency bus) for two of the four 4 kV emergency buses, as well as control power for two of the diesel generators, is provided by the Unit 2 DC electrical power subsystems. Therefore, the Unit 2 DC electrical power subsystems needed to support required components are also required to be OPERABLE. The Unit 2 DC electrical power subsystem OPERABILITY requirements are the same as those required for a Unit 3 DC electrical power subsystem. In addition, battery chargers (Unit 2 and Unit 3) can be powered from the opposite unit's AC source (as described in the Background section of the Bases for LCO 3.8.4, "DC Sources-Operating"), and be considered OPERABLE for the purpose of meeting this LCO. 

This requirement ensures,the availability of sufficient DC electrical power sources to operate the un1t in a safe IBanner and to mitigate the consequences of postulated events during shutdown (e.g., fuel handling accidents and inadvertent reactor vessel draindown). 

The DC el&trical power sources required to be OPERABLE in MODES 4 and 5 and during movement of irradiated fuel assemblies in the secondary containment provide assurance that: 

a. Required features to provide core cooling are available; 
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DC Sources- Shutdown 
8 3.8.5 

~equired fe~tures needed to mitigate a fuel hand1ing 
accident are available; 

c. Required features necessary to mitigate t~e effects of 
ev~nts that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is availab1e 
for monitoring and mainta1n1ng the unit in a cold 
shutdown condition or refueling condition. 

The DC electrical power requirements for MODES 1, 2, and 3 
are covered in LCO 3.8.4. 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, or 3, the fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies would n-0t be 
sufficient reason to require a reactor shutdown. 

A.l. A.2. and A.3 

Condition A represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintain~d). The ACTIONS provide a tiered 
response that focuses on ret~rning the b&ttery to the ful~y 
charged state and restoring a fully qualified charger to 
OPERA0LE status in a reasonable time period. Required Action 
A.l requires that the battery terrnina1 voltage be restored to 
greate~ than or equal to the minimum established float 
voltage within 2 hours. This time provides for returning the 
inoperable charger to OPE'RABLE status or providing an 
alternatg means of restor1ng battery terminal voltage to 
g:reatet' than or ~q;ual to Hrn rn1niooum ettatilished float 
voltage. Restor,ng the battery terminal v-oltage to greater 
than 0r equal to the mintrrrum e~tabl1shed float voltage 
provides good assurance that, within 12 hours, the battery 
wi, l be restored to 1 ts fully charged cond1 ti on ( Re qui red 
Acti dn A. 2), from any di sch-a rge thH mi gtit have occurred due 
to the charger inoperabi1ity. 
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A.l. A.2. and A.3 Cconti~~ed) 

DC Sources - Shutdown 
B 3.8.5 

A ~jscharged battery having terminal voltage of at least 
the minimum established float voliage indicates that the 
battery is on the expone~tial charging current portion 
(t~e second part) of its recharge cycle. The time to 
return a battery to its fully charged state under this 
,conctition is simply a fur:iction of the amount of tne 
previous discharge and the recharge characteristic of the 
batt~ry. Thus there is good assurance of ful1y recharging 
the battery within 12 hours. 

If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 2 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of maintaining 
established battery terminal float voltage does not provide 
assurance that it can revert to and operate properly in the 
current limit mode that is necessary during the recovery 
period following a battery discharge event that the DC system 
is designed for. 

If the charger is operaiing 1n the current ljmit mode after 2 
hours that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The time 
to return the battery to its fully charged condition in this 
case is a function of the battery charg.er capacity, the 
arnou~t of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
t~e battery. Tne charge time can be extensive, and there is 
not ad~quate assurance that it can be rechargeo within 12 
h~urs ~Required Act1oh A.2) . 

.Re(lui r1t2d Action A. 2 requi reS; that the b,attery fl oat current 
be verified as less than or equal to 2 amps. This indicates 
that, Rf the battery had been discharged as ~he result of the 
inoperable battery charger, it ~~snow been fully recharged. 
If at the expiration of the initial 12 hour period the 
battery float current is not less than or equa, to 2 amps 
thBs indicates there may be additional battery prohlems and 
the btlttery must be declared inoperabl~. 

Requ1t~d Action A.3 1im1ts the restoration titnB fQr th~ 
inoperable battery charger ta 72 hours. This action 1s 
<lppl,~~ble if an alternate means of restoring hattery 
terminal voltag€ to greater than or equal to the minimum 
~stabJishea float voltage has been used (e.g., balance of 
p~a:tJt no:n-C1ass lE battery cliarger). ihe 72 hour Completion 
Time r,ef1e·cts a reasonable time to effect restoration of the 
qu~1lf1~tj battery charger to OPERA8LE stat~s. 
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If more than one DC dtstribution subsystem is required 
according to LCO 3.&.8, the DC subsystems rema1n1ng OPERABLE 
with one or mor1e DC p:ower sources 1nopierable may be capable 
of supporting sufficient required features to allow 
continuation of CORE ALTERATIONS and fuel movement. By 
allowance of the option to declare required features 
inoperable with associated DC power sources inoperable. 
appro~riate restrictions are implementect in accordance with 
the affected system LCOs' ACTIONS. In many instances, this 
option may tnvolve undesired administrati1e efforts. 
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS and 
movement of irradiated fuel assemblies). 

Suspension of these activities shall not preclude 
completion of actions to establish a safe conservative 
condition. These actions minimize the probability of the 
occurrence of postulated events. It is further required 
to immediately initiate action to restore the required DC 
electrical power subsystem[s] and to continue this action 
unt~l restoration is accomplished 1n order to provide the 
necessary DC electrical power to the plant safety systems. 

The Completion Time of immediately is consistent with the 
required times for actions requiri~g prompt attentio~. 
The restoration of the require~ DC electrical power 
subsystems should be completed as quickly ~s po$s1ble in 
order to minimize the time during which the plant safety 
syst1ems may be without sufficient power. 

(continued) 
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SR 3.8.5.1 

DC Sources - Shutdown 
B 3.8.5 

SR 3.8.5.1 requires performance of all Surveillances 
re q u i red by SR 3 • 8 . 4 . 1 th r o u.g h S R 3 . 8 . 4 . 7 • The r e fo re , s e e 
the corresponding Bas~s for LCO 3.8.4 far a discussion of 
each SR. 

This SR is modified by a Note. The reason for the Note is 
to preclude re~uiring the orERABLE DC electrical power 
s~bsystems froo being discharged below their capability to 
provide the required power supply or otherwise rendered 
inoperable during the performance of SRs. It is the intent 
that these SRs must still be capable of being met. but 
actual performance is not required. 

SR 3.8.5.2 

This Surveillance is provided to direct that the appropriate 
Surveil1ances for the required Unit 3 DC electrical power 
subsystems are governed by the Unit 3 Technical 
Specifications. Performance of the applicable Unit 3 
Surveillances will sat1sfy Unit 3 requirements, as well as 
satisfy~ng this Unit 2 Surveillance Requirement. The 
Frequency required by the applicable Unit 3 SR also governs 
performance of that SR for Unit 2. 

As Noted, if Unit 3 is 1n MODE 4 or 5. or moving irradiated 
fuel assemblies in the secondary containment, the Note to 
Unit 3 SR J.8.5.1 is applicable. Thi9 ensures that a Unit 2 
SR will not require a Unit 3 SR to be performed, when the 
!J.nH 3 Tedmi cal Specifications exempts performa.nce of a 
Unit 3 SR. (However, as stated in the ~nit 3 SR 3.8.5.1 
N0te, while performance of an SR is exempted, the SR still 
must be met.) 

1. IJFSAR, Chijpter 14. 
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This lCO delineates the limits on battery fl&at current as 
well as electrolyte temperature, le~el, and float voltage 
for the DC electrical power subsystems batteries. A 
discussion of t~ese ootteries and their OPERABILiTY 
requiremerats is provided in the Bases for LCO 3.8.4, "DC 
Sources- Operating," and LCO 3.8.5, "DC Soun:es-Shutdown." 
In addition to the limitations of this Specificat1on, the 
licensee controlled program also implements a program 
specified in Specification 5.5.15 for monitoring various 
battery parameters. 

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 V for 58 cell battery (i.e., cell voltage 
of 2.07 volts per cell (Vpc)). The open circuit voltage 1s 
the voltage maintained when there is no charging ~r 
discharging. Once fully charged with its open circuit 
voltage> 2.07 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float vDltage 2,23 to 
2.27 Vpc. This provides adequate over-potential which limits 
the formation of lead sulfate and self discharge. The 
nominal fl oat vol tags of 2. 25 Vpc correspon<ls to a total 
float voltage oulput of 130.5 V for a SB cell b~ttery as 
discussed in the UFSAR, Chapter 8 (Ref. 3}. 

The initial conditions of Design Basis Accident (OBA) end 
transient analyses in UFSAR, Ch,apter 14 (Ref. 1), assmne 
Engineered Saf2ty Feature systems are O~ERABLE. The DC 
e1ectrical power subsystems provtde normal -and ~mergency DC 
eTectrical power for the diesel g.enerators (DGs), e:nerg-ency 
auxiliaries, and control and switching during all MODES of 
operation. 

T~e OPERABILITY of the DC subsystems is co~siste~t w,tti the 
i~1tia1 assu~ptions of the accident ana1yses and is ~ase~ 
upon meeting the design basis of the unit as discussed in 
th~ Biises of LCO 3.8.4, "DC Sources~Operating," a,nd 
LGO 3.B.5, "DC Sources-Shutd0wn. 
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APPLICABLE 
SMETY ANALYStS 
Cc<Jnt i nued) 

LCO 

APPLICABILITY 

PBAPS UN IT 3 

ijattery Pararrlt'ters 
B 3.8 .. 6 

Since battery parameters support the operijtion of the D~ 
electrical power subsystems, they satisfy Crtterion 3 of the 
NRC Policy Statement. 

Battery parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down the 
reactor and maintain ,tin a safe condition after an abnormal 
operational transient or a postulated QBA. Battery Parameter 
limits are conservatively established, allowing continu~d DC 
electrical system function even with limits not met. 
Additional preventative maintenance, testing, and monitoring 
performed in accordance with the Technical Requirements 
Manual, Section 3.21, Battery Monitorin~ and Maintenance 
Program, is conducted as specified in Specification 5.5.15. 

The battery parameters are required solely for the support of 
the associated DC electrical power subsystem. Therefore, 
battery parameters are only required when the DC power source 
is required to be OPERABLE. Refer to the Applica'bility 
discussions in Bases for LCO 3.8.4 and LCO 3.8.5. 

(continued) 
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ACTIONS 

PBAPS UN IT 3, 

8,l. A.2. and A,3 

Batt€ry Parameters 
l3 3.~.5 

With one or mor--e eel ls tn one or mo're batteries in one 
subsystem~ 2.07 V, the battsry cell is degraded. W,thin 2 
hours verification of the required battery charger 
OPERABILITY is made by mQAitori~g the battery termjnal 
voltage (SR J.8.4.1) a~d of the overall battery state of 
charg@ by monitoring the battery float charge current (SR 
3.8.6.1). Tti1is assures that there is still sufficient 
battery capacity to perform the intended function. 
Therefore, the affected battery is not required to be 
considered inoperable so1ely as a result of one or more 
cells in one or more batteries< 2.07 V, and continued 
operat~on is permitted for a limited period up to 24 hours. 

Since the Required Actions only specify "perform," a 
failure of SR 3.8.4.1 or SR 3.8.6.1 acceptance criteria 
does not result in this Required Action not met. However, 
if one of the SRs is failed the appropriate Condition(s), 
depending on the cause of the failures, is entered. If SR 
3.8.6.1 is failed then there is not assurance that there 
is still sufficient battery capacity to perform the 
intended function and the battery must be declared 
i~operable immediately. 

s.1 and B.2 

One or more batteries in one sub~ystem with float current 
> 2 amps indicates that a partial discharge of the battery 
capacity has occurred. This may be due to a temporary 
losfu of a battery charger or possibly due•to one or more 
battery cel1s in a low voltage condition reflecting SD~e 
loss of capacity. Within 2 hours verification of the 
re~uired battery charger OPERABILITY is made by monitori~q 
the battery terminal voltage. If the terminal volt,age is 
found to be l~ss than the minimum established float 
voltage there are two possibi1ities, the battery charger 
is inoperable or ~s operating in the current limit mode. 
Condition A for LCOs 3.8.4 and 3.8.~ addresses charger 
1noperabil1ty. If th·e c~arger is up,erating in the icu.rrent 
limit mode after 2 hours that is an indication that the 
battery has been sub5tantially discharged and likely 
cannot perform 1ts required design functions. The time to 
return th~ battery to its fully charged condition iti th1s 
case 1s a function of the battery charger capacity, the 
amount of loads on the associated DC system, the am--ou~t of 
the previous discharge, and the recharge character1st~c of 
the battery. 
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PBAPS UN IT 3 

Battery Parameters 
B. 3 .8.6 

B, 1 a.nd 6. ~ 

The charge time can be extensive, and thers is not 
adequate assurance that it can be recharged within 12 
hours (Re(luir-ed AcUon B.2). The battery rnust therefore 
be declared inop€rable. 

If the fl oat voltage is found to be sati sfa-ctory but there 
are one or more battery c~lls with float voltage less than 
2.07 V, t:he as.sociatecl "OR" statement in Condition Fis 
applicabl.e and the battery must be declared· inoperable 
immediately. If float voltage fs satisfactory and there 
are no cells less than 2.07 V there is good assurance 
that, within 12 hours, the battery will be restored to its 
fully charged condition (Required Action 8.2) from any 
discharge that might have occurred due to a temporary loss 
of the battery charger. 

A discharged battery with float voltage (the charger 
setpoint) across its terminals indicates that the battery 
is on the exponential charging current portion (the second 
part) of its recharge cycle. The time to return a battery 
to its fully charged state under this condition is simply 
a function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus there is 
good assurance of fully recharging the battery within 12 
hours, avoiding a premature shutdown with its own 
attendant risk. 

If the condit1on is due to one or more cells in a low 
voltage condition but still greater than 2.d7 V and float 
voltage is found t-0 be satisfactory, this is not an 
indication of a su~stantially discharged battery and ll 
hours is a reasonable time prior to declaring the battery 
inoperab1e. 

Since Required Action B.1 only specifies "perform," a 
failure of SR 3.8.4.1 acceptance criteri~ does not result 
in the Required Action not met. However, if SR 3.8.4.1 i~ 
failed, the oppropriate Condition(~). depending on the 
cause of the failure, is entered. 

d 

18 3.8-78a Revision No. 146 



BASES (CORt1nued) 

ACT IONS 
(continued) 

PBAPS UNIT 3 

Battery Parameters 
8 J. 8. 6 

C,l. C,2. a11d C.3 

With one or more batteries in one subsystem with one or 
m,c,re cells electrolyte 1eve•l above the top of the p1ates, 
but below the minimum established design limits, the 
battery still retains sufficient capacity to perform the 
intended function. Therefore, the affected battery 1s not 
required to be considered inoperable solely as a result of 
electrolyte level not met. Within 31 days t~e minimum 
established design limits for electrolyte level must be 
re-established. 

With electrolyte level below the top of the plates there 
is a potential for dryo~t and plate degradation. Required 
Actions C.} and C.2 address this potential (as well as 
provisions in Specification 5.5.15, Battery Monitoring and 
Maintenance Program). They are modified by a Note that 
indicates they are only applicable if electrolyte level is 
below the top of the plates. Within 8 hours level is 
required to be restored to above the top of the plates. 
The Requjred Action C.2 requirement to verify that there 
is no leakage by visual inspection and the Specification 
5.5.15.b item to initiate action to equalize and test in 
accordance with manufacturer's recommendation. They are 
performed following the restoration of the electrolyte 
level to above the top of the plates. Based on the 
results of the manufacturer's recommended testing the 
battery may have to be declared inoperable and the 
affected cells replaGed. 

d 
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Battery ~aram9ters 
B 3.8.6 

ACT.IONS Ll 
(continued) 

PBAPS UN IT 3 

~jth one or more batteries in one subsystem with µilot 
cell temperature less than the minimum established design 
lirn~ts, 12 hours is allowed to restore the temperatur€ to 
within limits. A low electrolyte temperature limits the 
current and power available. Since the batt~ry is sized 
with margin, while battery capacity is degraded, 
sufficient capacity exists to perform the inten-ded 
function and the affected battery is not required to be 
consid~red inoperable solely as a r~sult of the pilot cell 
temperature not met. 

Ll 

With one or more batteries in redundant subsystems with 
battery parameters not within limits there is not 
sufficient assurance that battery capacity has not been 
affected to the degree that the batteries can st~ll 
perform their required function, given that redundant 
batteries are involved. With redundant batteries involved 
this potential could result in a total loss of function on 
multiple systems that rely upon the batteries. The longer 
Completion Times specified for battery parameters on non
redundant batteries not within limits are therefore not 
appropriate, and the parameters must be restored to within 
limits on at least one subsystem within 2 hours. 

L.l 

When ~ny battery parameter is outside the a1lowa~ces of t~e 
ReqYired Actions for Condition A, B, C, D, or E, sufficient 
capjcity to supply the maximum expected load requirement is 
not €r.isured and the corresporrdi r'lg battery must be decl ar·ed 
irro~er<1l:lle. Additionally, dts'covering one or more batteries 
in one s~bsystem with one or more battery cells float voltage 
less than 2.07 V and float current greater than 2 amps 
iBdicates that the battery capacity may not be suffjcient to 
p~rform the inte~ded functian~. The battery must therefore 
be declared i no-perabl e i mmed'i a,te1 y. 

d) 
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PBAPS UNIT 3 

SR 3. s .. 6'. 1 

Batt~ry Parameters 
B 3.8.6 

Verifying battery float current while on float charge is 
used to determine the state of charge of the battery. FToat 
charge i9 t~~ condit10~ in which the charger is supplying 
the continuous charge required to overcome the internal 
losses of a battery and maintain the battery 1n a charged 
state. The equipment used to monitor float current must 
have the necessary accuracy and capability to determine 
electrical currents in the expected range. The float 
current requirements are based on the float current 
indicative of a charged battery. 

The SR must be performed unless the battery 1s on equalize 
charge or has been on equalize charge any time during the 
previous four days. This allows the routine Frequency_to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequency is applicable and continues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional 4 days allow time for battery voltage to return 
to normal after the equalize charge and time to perform the 
test. The intent of the Note is to allow orderly, yet 
prompt performance of the surveillance that will produce 
meaningful results once the equalize charge is complete. 

The Surveillance Frequency is controlled under the 
Surveillance Fr~quency Control Program. 

This SR is modified by a Note that states the float current 
requirement is not required to be met when battery terminal 
voltage is less than the minimum established float voltage of 
SR 3.B.4.1. When this float voltage is not maintained the 
Required Actions of LCO 3.8.4 CON01TION Care being taken, 
which provide the necessary and appropriate verifications of 
the battery condition. Furthermore, the float current limit 
of 2 amps 1s established based on the nominal float voltage 
value and is not directly applicable when this voltage is not 
maintained. 
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(continued) 

PBAPS UN!T 3 

s R 3 . s- . 6 , 2 and s R 3 . 8 • §.. ~ 

B~ttery Parameters 
B 3.8.6 

Optimal l0ng term battery performance is obtained by 
maintaining a float vo1taqe greater than or equal to the 
minimum est~blished design limits, which corresponds to 
130.5 Vat the battery termi~als, or 2.25 Vpc. This 
pr·ovides aidequate over-potential, which limits the formation 
of lead sulfate and self discharge, which could eventually 
render the battery inoperable. Float voltages in this range 
or less, but greater than 2.07 Vpc, are addressed in 
Specificaticrn 5.5.15. SRs 3.8.6.2 and 3.8.6.5 require 
veri fi cation that th·e eel l fl oat voltages are equal to o-r 
greater t~an the short term a~solute minimum voltage of 
2.07 V. 

These SRs must be performed unless the battery is on 
equalize charge or has been on equalize charge any time 
during the previous 4 days. This allows the routine 
Frequency to be extended until such a time that the SR can 
be properly performed and meaningful results obtained. The 
surveillance frequency is applicable and continues during 
the time that the battery is on equalize with the exception 
that the surveillance does not need to be performed if the 
battery has been on equalize during the previous 4 days. 
The additional 4 days allow time for battery voltage to 
return to normal after the equalize charge (nominally 3 
days) and time to perform the test (nominally 1 day). The 
intent of the additional time is to allow orderly, ~et 
prompt performance of the surveillance that will produce 
meaningful results once the equalize charge is complete. 

The Surveillance Frequency is controlled under The 
Surveillance Frequency Control Program. 

Table 3.8.6.1 DELETED 

SR 3.8.6.3 

The limit specified for electrolyte l9vel ensures that the 
plates suffer no physical da~age anci maintains adequate 
electron transfer capab1lity. Tne m~nimum design electrolyte 
level is the minimum level indiration mark on the battery 
cell jar. The Surveillance Frequency is cbntrolled under The 
Surveillance Frequency Control Pr0gram. 
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SURVEILLMKE 
REQUIREMENTS 

PBAPS UNIT 3 

SR 3.8,,,6.4 

Ba•ttery P.iramet:ers 
B 3.8.6 

Tnis Surveillance verifies that the pilot cell temperature 
is greater than or equal to the minimum established design 
limit (i.e., 50°n. Pilot cell electrolyte temperature is 
ma, nta.i ned above this temperature to assure the battery can 
provide the required current and voltage to meet the d~si~n 
requirements. iernperatures lower than assumed tn battery 
sizing calculations act to inhibit or reduce battery 
capacity. The Surveil1ance Frequency is controlled under 
The Surveillance Frequency Control Program. 

SR 3.8.6.6 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any 
change in the capacity determined by the acceptance test. 
The test is intended to determine overall battery 
degradation due to age and usage. 

Either the battery performance discharge test or the modified 
performance discharge test is acceptable for satisfying SR 
3.8.6.6; however, only the modified performance discharge 
test may be used to satisfy the battery service test 
requirements of SR 3.8.4.7. 

A modified discharge test is a test of the battery 
capacity and its abi1ity to provide a high rate, short 
duration load (usually the highest rate of the duty 
cycle). This will often confirm the battery's ability to 
meet the critica1 period of the load duty cycle, in 
addition to determining its percentage of rated capacity. 
Initial conditions for tha modified performance discharge 
test should be i~entical to those specified for a service 
test. 

It may consist of Just two rates; for instance, the one 
minute rate for th~ battery or the largest current load of 
the duty cycl€, followed by the test rate employed for the 
performance test, both of which envelope the duty cycle of 
the service test. Since the ampere-hours removed by a one 
minute discharge represents a very small portion of the 
battery capacity, the test rate can be changed to that for 
the performance test without compromising the results of the 
performance discharge test. The battery terminal voltage 
for the modified performance discharge test must remain 
above the minimum battery terminal voltage specified in the 
battery service te£t for the duration of time eQual to that 
of the service t€st. 
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SURVEI llANC E 
REQUIREMENTS 

REFERENCES 

PBAPS UN·IT 3 

SB 3.8,6.6 (continued) 

Battery ?ara~Bters 
B 3.,8,6 

Th e a cc e pt an c e c r i t e r i a f o r thi s Su r v e i l l an c e a r e c on s i s tent 
with I EH-450 (Ref. 2) and IEEE-485 C Ref. 4). These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manu.facturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is incr~asing, even if there is ample capacity to meet the 
load requ1rements. Furthermore, the battsry is sized to 
meet the assumed duty cycle loads when thG battery ciesig~ 
capacity reaches this 80% limit. 

The Freq~ency for this test is in accordance with The 
Frequency Control Program. If the battery shows 
degradation, or if the battery has reached 85% of its 
expected life and capacity is< 100% of the manufacturer's 
rating, the Surveillance Frequency is reduced to 12 months. 
However, if the battery shows no degradation but has 

reached 85% of its expected life, the Surveillance Frequency 
is only reduced to 24 months for batteries that retain 
capacity> 100% of the manufacturer's rating. Degradation 
is indicated, according to IEEE-450 (Ref. 2), when the 
battery capacity drops by more than 10% relative to its 
capacity on the previous performance test or when it is 10% 
below the manufacturer's rating. All these Frequen~ies are 
consistent with the recommendations in IEEE-450 (Ref. 2). 

This SR is modified by a Note. The reason for the Note 
is that performing the Surveillance would remove a 
required DC electrical power subsystem from service, 
perturb the electrical distribution system, and chall~nge 
safety systems. 

1. UfSAR, Chapter 14. 

2. IEEE Standard 450, 2002. 

3. UFSAR, Chapt~r 8. 

4. IEEE Standard 485, 1983. 
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Distribution Systems-Operating 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7 Distribution Systems-Operating 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The onsite Class IE AC and DC electrical power distribution 
system is divided into redundant and independent AC and DC 
electrical power distribution subsystems. 

The primary AC distribution system for Unit 3 consists of 
four 4 kV emergency buses each having two offsite sources of 
power as well as an onsite diesel generator (DG) source. 
Each 4 kV emergency bus is connected to its normal source of 
power via either emergen~y auxiliary transformer no. 2 or 
no. 3. During a loss of the normal supply of offsite power 
to the 4 kV emergency buses, the alternate supply breaker 
from the alternate supply of offsite power for the 4 kV 
emergency buses attempts to close. If al 1 off site sources 
are unavailable, the onsite emergency DGs supply power to 

_ the 4 kV emergency buses. (However, these supply breakers 
are not governed by this- LCD; they are governed by 
LCO 3.8.1, •Ac Sources-Operating".) 

The secondary plant distribution system for Unit 3 includes 
480 VAC load centers El34, E234, E334, and E434. 

There are two independent 125/250 VDC electrical power 
distribution subsystems for Unit 3 that support the 
necessary power for ESF functions. 

In addition, since some components required by Unit 3 
recefv.e power through Unit 2 electrical power distribution· 
subsystems, the Unit 2 AC and DC electrical power 
distribution subsystems needed to support the required 
equipment are also addressed in LCO 3.8.7. A description of 
the Unit 2 AC and DC Electrical Powe·r Distribution System is 
provided in the Bases for Unit 2 LCO 3.8.7, noistribution 
System-Operating.n 

The list of required Unit 3 distributi'on buses is presented 
in Table B 3.8.7-I: 

(continued) 
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PBAP5 UNIT 3 

Distribution Syste~s-Operating 
B 3.8.7 

The initia1 co~ditions of Design Bdsis Accident (DBA) ard 
transient ana1yses in the UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Sefety Feature (ESF) systems are OPERABL~. The 
AC and DC electrical power distribution systems are designed 
to provide sufficient capacity, capability, redundancy, and 
reliability to ensure the availability of necessary power to 
ESF systems so that the fuel, Reactor Coolant System, and 
contain~ent design limits are not exceeded. These limits 
are discussed in more detail in the Bases for Section 3.2, 
Power Distribution Limits; Section 3.5, Emergency Core 
Cooling Systems (ECCS) and Reactor Core Isolation Cooling 
(RCIC) System: and Section 3.6 Containment Systems. 

The OPERABILITY of the AC and DC electrical power 
distribution subsystems is consistent with the initial 
assumptions of the accident analyses and is based upon 
meeting the design basis of the unit. This includes 
maintaining distribution systems OPERABLE during accident 
conditions in the event of: 

a. An assumed loss of all offsite power or all onsite 
AC electrical power; and 

b. A postulated worst case single failure. 

The AC and DC electrical power distribution system satisfies 
Criterion 3 of the NRC Policy Statement. 

The Unit 3 AC and DC electrical power distribution 
subsystems are required to be OPERABLE. The required Unit 3 
electrical power distribution subsystems listed in 
Table B 3.8.7-1 ensure the availability of AC and DC 
electrical power for the systems required to shut down the 
reactor and ~aintain it in a safe condition after an 
abnormal operational transient or a postulated OBA. As 
stated in the Table, each division of the AC and DC 
electrical power distribution systems ls a subsystem. In 
addition, since some components required by Unit 3 receive 
power through Un~t 2 eiectrical power distribution 
subsystems (e.g., Standby Gas Treatment (SGT) System, 
Emergency Service Water System, Main Control Room Emergency 
Ventilation (MCREV) System, and DC control power for two of 
tne four 4 kV emergency Duses, as well as control power for 
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Distribt:Jtion Systems-Operating 
B 3.8.7 

two of the diesel generators), the Unit 2 AC and DC 
electrical power distribution subsystems needed to support 
the required equipment must also be OPERABLE. The Uni~ 2 
electrical power distribution subsystems that may be 
required are listed 1n Unit 2 Table B 3.8.7-1. 

Maintaining the Unit 3 Division I and II and required Unit 2 
AC and DC electrical power distribution subsystems OPERABLE 
ensures that the redundancy incorporated into the design of 
ESF is not defeated. Therefore, a single failure within any 
system or within the electrical pBwer distribution 
subsystems will not prevent safe shutdown of the reactor. 

The Unit 2 and Unit 3 AC electrical power distribution 
subsystems require the associated buses and electrical 
circuits to be energized to their proper voltages. The 
Unit 2 and Unit 3 DC e,ectrical power distribution 
subsystems require the associated buses to be energized to 
their proper voltage from either the associated batteries or 
chargers, which include the Class IE chargers and the ' 
balance of plant non-Class lE charger. However, when a Unit 
2 DC electrical power subsystem is only required to have one 
125 V battery and associated battery charger to be 
considered OPERABLE (as described in the LCO section of the 
Bases for LCO 3.8.4, "DC Sources-Operating"), the proper 
voltage to which the associated bus is required to be 
energized is lowered from 250 V to 125 V. 

Based on the number of safety significant electrical loads 
associated with each electrical power distribution component 
(1 .e., bus, load center, or distribution panel) listed in · 
Table B 3.8.7-1, if one or more of the electrical power 
distribution components within a division ~listed in Table 
3.8.7-1) becomes inoperable, entry into the appropriate 
ACTIONS of LCO 3.8.7 is required. Other electrical power 
distribution components, such as motor control centers (MCC) 
and distribution panels, which help compri$e the AC and ~C 
distribution syst€ms are not listed in Table B 3.8.7-1. The 
loss of electrical loads associated with these electrical 
power distribution cGmponents rnay not result in a comp1ete 
loss of a redundant safety function neces$ary to shut down 
the reactor and maintain it in a safe condition. Therefore, 
should one or more of these electrical power distribution 
components b~come inoperable due to a failure not affecting 
the OPERABILITY of a~ electrical power distribution 
component listed in Table 8 3.8.7-1 (e.g., a breaker 
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Distribution Systems-Operating 
B 3.8.7 

supplying a single MCC fails open), the individual loads on 
the el ectri cal power di stri but ion component woul.d be 
considered inoperable, and the approp.riate Conditions and 
Required Actjons of the LCOs governing the indiv~dual loads 
would be entered. If however, one or more of these 
electrical power distribution components is inoperable due 
to a failure also affecting the OPERABILITY of an electrical 
power distribution component listed in Table B 3.8.7-1 
(e.g., loss of a 4 kV emergency bus, which results in de
energization of all electrical power distribution components 
powered from the 4 kV emergency bus), while these electrical 
power distribution components and individual loads are still 
considered inoperable, the Conditions and Required Actions 
of the LCD for the individual loads are not required to be 
entered, since lCO 3.0.6 allows this exception (i.e., the 
loads are inoperable due to the inoperability of a support 
system governed by a Technical Specification; the 4 kV 
emergency bus). 

In addition, transfer switches between redundant safety 
related Unit 2 and Unit 3 AC and DC power distribution 
subsystems must be open. This prevents any electrical 
malfunction in any power distribution subsystem from 
propagating to the redundant subsystem, which could cause 
the failure of a redundant subsystem and a loss of essential 
safety function(s). If any transfer switches are closed, 
the electrical power distribution subsystem which is not 
being powered from its normal source (i.e., it is being 
powered from its redundant electrical power distribution 
subsystem) is considered inoperable. This applies to the 
onsite, safety related, redundant electrical power 
distribution subsystems. It does not, however, preclude 
redundant Class IE 4 kV emergency buses from being powe.red 
from the same offsite circuit. 

The electrical power distribution subsystems are requi'red to 
be OPERABLE in MODES 1, 2, and 3 to ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided, and containment 
OPERABILITY and other vital functions are maintai-ned 
in the event of a postulated DBA. 

{ cont iirmed) 
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Distribution Systems-Operating 
S 3.8.7 

Electrical power distribution subsystem requirements for 
MODES 4 and 5 and other conditions in which AC and DC 
electrical power distribution subsystems are required, are 
covered in LC0 3. 8. 8, "Di stri but ion Systems -Shutdown." 

Pursuant to LC0 3.0.6, the DC Sources-Operating ACTIONS 
would not be entered even if the AC electrical power 
distribution subsystem inoperability resulted in de
energization of a required battery charger. Therefore, the 
Required Actions of Condition A are modified by a Note to 
indicate that when Condition A results in de-energization of 
a ~equired Unit 2 battery charger, Actions for LC0 3.8.4 
must be immediately entered. This ijllows Condition A to 
provide requirements for the loss of a Unit 2 AC electrical 
power distribution subsystem without regard to whether a 
battery charger is de-energized. LCD 3.8.4 provides the 
appropriate restriction for a de-energized battery charger. 

If one or more of the required Unit 2 AC electrical power 
distribution subsystems are inoperable, and a loss of 
function has not occurred as described in Condition F, the 
rema.ining AC electrical power distribution subsystems have 
the capacity to support a safe shutdown and to mitigate an 
accident condition. Since a subsequent worst case single 
failure could, however, result in the loss of certain safety 
functions, continued power operation should not exceed 
7 days. The 7 day Completion Time takes into account the 
capacity and capability of the remaining AC electrical power 
distribution subsystems, and is based on the shortest 
restoration time allowed for the systems affected by the 
inoperable AC el~ctrical power distribution subsystem in the 
respective system Specification. Alternatively, a Completion 
Time can be determined in accordance with the Risk Inf~rmed 
Completion Time (RICT) Program. A Note has been provid€d to 
indicate that a RICT is only applicable when a loss of 
function has not occurred. 

Ll 

lf one -0f the required Unit 2 DC electrical power 
distribution subsystems is tnoperable, the remaining DC 
eleetrical power distribution subsystems have the capacity 
to support a safe shutdown anQ to mitigate an accident 
condition. Since a subsequent worst case single failure 
cfiuld, however, result in the lass of safety funct1oA, 
continued power operation 

{tonti nued l 

B 3.8-87 Revision No. 156 



BASES 

ACTIO.N'S 

PBAPS llNJT 3 

Di stri buti on Systems ~Operating 
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Ll (continued) 

should not exceed 12 hQurs. The. 12 hour Completion Time 
reflects a reasonable time to assess unit status as a 
function of the inoperable DC electrical power distribution 
subsystem and takes into consideration the importance of the 
Unit 2 DC electrical power distribution subsyst€m. 
Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

Ll 

With one Unit 3 AC electrical power distribut1on subsystem 
inoperable, the remafning AC electrical power distribution 
subsystems are capable of supporting the minimum safety 
functions necessary to shut down the. reactor and maintain it 
in a safe shutdown condition, assuming no single failure. 
The overall reliability is reduced, howev€r, because a 
single failure in the remaining power distribution 
subsystems could result in the minimum required ESF 
functions not being supported. Therefore, the Unit 3 AC 
electrical power distribution subsystem must be restored to 
OPERABLE status within 8 hours or in accordance with the 
Risk Informed Completion Time Program. 

The Condition C worst scenario is one 4 kV emergency bus 
without AC power (i.e., no offsite power to the 4 kV 
emergency bus and the associated DG inoperable). In this 
Condition, the unit is more vuln~rable to a complete loss of 
Unit 3 AC power. It is, therefore, imperative that the unit 
operators' attention be focused on minimizing the potential 
for loss of power to the remaining buses by stabilizing the 
unit, and on restoring power to the affected bus(es). The 
8 hour time limit before requiring a unit shutdown in this 
Condition is acceptable because: 

a. There is a.potential for decreased safety if the unit 
operators' attention is diverted from the evaluations 
and actions necessary to.restore power to the affected 
bus(es) to the actions associated with taking the unit 
to shutdown within this time limit. 

b. The potential for an event 1n conjunction with a 
single failure of a redundant component in the 
division with AC power. (The redundant component is 
verified OPERABLE in accordance with 
Specification 5.5.11, nsafety Functi~n Determination 
Program (SFDP).") 

Alternatively, a Completion Time can be determined in 
accordance with the Risk Informed Completion Time Program. 

<continued) 
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PBAPS UNIT 3 

With one Unit 3 DC electrical power distribution subsystem 
inoperable, the remaining DC electrical power distribution 
subsystem is capable of supporting the minimum safety 
functions necessary to shut down the reactor and maintain it 
in a safe shutdown condition, assuming no single failure. 
The overall reliability is reduced, however, because a 
single failure in the remaining DC electrical power 
distribution &ubsystem could result in the minimum required 
ESF functions not being supported. Therefore, the Unit 3 DC 
electrical power d1str1bution subsystem must be restored to 
OPERABLE status Within 2 hours or in accordance with the 
Risk Informed Completion Time Program. 

Condition D represents one Unit 3 electrical power 
distribution subsystem without adequate DC power, 
potentially with both the battery(s) significantly degraded 
and the associated charger(s) nonfunctioning. In this 
situation the plant is significantly more vulnerable to a 
complete loss of all Unit 3 DC power. It is, therefore, 
imperative that the operator's attention focus on 

Ccont1nued) 
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.IL.1 ( continued) 

stabilizing the plant, m1n1m12ing the ~otential for loss of 
power to the remaining electrtcal pawar distributian 
subsystem, and restoring power to the affected electrical 
power distribution subsystem. 

This 2 hour limit is more cons>ervait1ve than Completton Times 
allowed for the majority of components that would be without 
power. Taking exception to LCD 3.0.2 for components without 
adequate DC power, which would have Required Action 
Completion Times shorter than 2 hours, is ac~eptable because 
of: 

a. The potenti.,al for· decreased safety w.hen requiring a 
change 1n plant conditions (i.e., requiring a 
shutdown) while not allowing stable operations to 
continue; 

b. The potential for decreased safety when requiring 
entry into numerous applicable Conditions and Required 
Actions for components without DC power, while not 
providing sufficient time for the operators to perform 
the necessary evaluations and actions for restoring 
power to the affected subsystem; 

c. The potential for an event in conjunction with a 
single failure of a redundant component. 

The 2 hour Completion Time for DC electrical power 
distribution subsystems is consistent with Regulatory 
Guide 1.93 (Ref. 2). 

Alternatively, a Completion Ti'me e-an. be detetm-1ned in 
acc:ordance with the Risk Informed Completion Time Program .. 

<cont1nu.en) 
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If th~ inopsrabls electrical power distribution subsystem 
cann~t be restored to OPERABLE status within the ass~ciated 
Completion Time, the unit must be brought to a MODE in which 
the overall plant risk is minimized. To achieve this status, 
the pla~t must be brought ta at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acc~ptable 
because the plant risk in MOD£ 3 is similar to or lower than 
the risk in MODE 4 (Ref. 3) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

L.l 

Condition F corresponds to a level of degradation in the 
electrical power distribution system that causes a required 
safety function to be lost. When more than one Condition is 
entered, and this results in the loss of a r~quired 
function, the plant is in a condition outside the accident 
an~lysis. Therefore, no additional time is justified for 
continued operation. LCO 3.0.3 must be entered immediately 
to commence a controlled shutdown. 

sR 3.sa.1 
Th1s Surveillance verifies that the AC and DC electrica~ 
pow~r distribution systems are functioning properly, with 
the co~rect circuit breaker alignment (for the AC ~lectrical 
power distribution system only). The correct AC breaKer · 
alignment ensures the appropriate separation and · 
indepen~ence of the electrical buses are maintaineci, and 
power is available to each required bus. The verif1c~tion 
of indicated power availability on the AC anrj DC buse~ 
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SR 3.8,Z,l (continued) 

Distribution Systems-Operating 
B 3.8.7 

ensures that the required power i~ readily available for 
motive as well as control functions for critical system 
loads connected to these buses. This may be performed by 
verification of absence of low voltage alarms. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Chapter 14. 

2. Regulatory Guide 1.93, December 1974. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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AC buses 

DC buses 

Distribution Systems-Operating 
B 3.8.7 

Table B 3.8.7-1 (page 1 of 1) 
AC and DC Electrical Power Distribution Systems 

VOLTAGE DIVISION I* - DIVISION II* 

4160 V Emergency Buses Emergency Buses 
El3, E33 E23, E43 

480 V Load Centers Load Centers 
E134, E334 E234, E434 

250 V Distribution Panel Distribution Panel 
3AD18 3B018 

* Each division of the AC and DC electrical power distribution systems is 
a subsystem. 
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Di stri but ion Systems -Shutdown 
B 3.8.8 

8_3.8 ELECTRIC-AL POWER SYSTEMS 

B 3.8.8 D'istrib,c1tiori· Systems-Shutdown 

BASES 

BACK-GROUND 

APPUCABLE 
SAFETY ANALYSES 

PBAPS UN IT 3 

A descriptton of the AC and DC electrical power distribution system is provided in the Bases for LCD 3.8.7, "Distribut1Gn Systems-Op~rati ng." 

The initial conditions of D~sign Basis Accident and transient analyses in the UFSAR, Chapter 14 (Ref. 1), 11-.ssume Engineered Safety Feature CESF) systems are OPERABLE. The AC and DC electrical power distribution systems are designe~ to provide sufficient capacity, capability, redundancy, and reliability to ensure the availability of necessary power to ESF systems so that the fuel, Reactor Coolant System, and containment design limits are not exceeded. 

·The OPERABIUTY of the AC and DC electrical power distribution system is consistent with the initial assumptions of the accident analyses and the requirements for the supported systems' OPERABILITY. 

The OPERABILITY of the minimum AC and DC electrical power sources and associated power distribution subsystems during MODES 4 and 5 and during movement of irradiated fuel assemblies in the secondary containment ensures that: 
a. The facility can be majntairred in the shutdown or refueling condition for-extended periods; 

b. Sufficient instrumentation and co~trol capability is available for moRitoring and rnaintaini~g the unit status; and 

c. Adequate ~ower is proyided to mitigate events postulated during sh~tdown, such as fuel handling accident. 

The AC and DC electrica~ power distribution systems satisfy Criterion 3 of the NRC Policy Statement. 

( conti n@d; 
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Di st ri btrt ion Systems -Sh1.:1tdo-wn 
8 3.8.8 

Various comBination~ of subsystems, equipment, and ~omponehts are required OPERABLE by other LCOs, depending on the specific plant condition, Implicit in those re~uirements is tAe required OP~RABILITY of necessary support required features. This LCO explicitly requires energization of the portions of the Unit 3 electrical di5tribution system necessary. to support OPERABILITY of Technical Specifications required systems, equipment, a~d components~both specifically addressed by their own LCO, a n ct i mp 1 i c it 1 y r e.q u i re ct by t he ct e f i n i t i on o f OP ERA B I LI TY , In addition some components that may be r~quired by Unit 3 receive power through Unit 2 electrical power distributjon su•bsystems (e.g., Standby Gas Treatment System, Main Control Room Emergency Ventilation S·ystem, and DC control power for two of the four 4 kV emergency buses, as well as control power for two of the diesel generators). Therefore, Unit 2 AC and DC electrical power distribution subsystems needed to support the required equipment must aiso be OPERABLE~ 

In addition, it is acceptable for required buses to be er.ass-tied during shutdown conditions, permitting a single source to supply multiple redundant buses, provided the source is capable of maintaining proper frequency (if required) and volt~ge. 

Maintaining"these portions of the distribution system energized ensures the availability of sufficient power to operate the plant tn a safe manner to mitigate the consequences of postulated events du~fng shutdown (e.g., fuel handling accidents and inadvertent reactor vessel drai ndown). -

The AC arad DC electrical power distribution subsystems required to be OPERABLE in MODE.S- 4 and 5 and during mGvement of irradiated fuel assemblies in the secondary cohtainment provide ass1,mance that: 

a. Systems that provide core cooling are available; 
b. Systems neeced to mitigate a fuel handling accident are :availatile; 
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ACTIONS 
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c;. 

Oistr1but1on Systems-Shutdown 
B 3.8.8 

Systems 11ecess.ary to mitigate the effects lJf events that can 1eaQ to core damage during shutdown or€ available; an.d 

d. Instrumentation and control capability is available for monitor}ng and maintaining the unit in a cold shutdown condition or refueling condition. 

The AC and DC electrical po,wer distribution subsystem requirements for MOQES 1, 2, and 3 are cov~red 1n LCD 3.8.7, 

LCO 3.0.3 is ,not app}icable while in MODE 4 ors·. However, since· ir·ra·diated fuel' assembly movement can occur in MODE 1, 2, or 3, the ACTIONS have been modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel assemblies while in MOOE 4 or 5, LCO 3.0.3 would not specify any action. If movtng irradiated fuel assemblies while in MOOE 1, 2, or 3, the fuel movement is independent of reactor operations. Therefore, in either case, inability to suspend movement of irradiated fuel assemblies would not be iufficient reason to reauire a reactor shutdown. 

6,1. A.2.1. A,2.2. 8,,2.3. and A.2,4 

Although redundant required features may require redundant electrical power distribution .subsystems to b-e OPERABLE, one 0PERABL£ distribution subsystem may be capable of supporting sufficient required features to allow continuation of CORE ALTERATIONS, and fuel movement. By allowing the option to dec1are required features iooperab1e with assoc~ate-rl ~lectrical power distributian subsystems inopersbl~. appropriate restrictio~s are implemented in accor0anc~ with the affected distrib~tion s~bsystem lCO's Requi~ed Actions. However, in many instances this option may involve undesired administrative efforts. Therefore, the allowance for sufficteRtly conservative actions iS made~ Ci .e., to suspend CORf ALTERATIONS, and movemeRt of irrad1ateti fuBl assemblies in the secondary containment). 
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A,l, A,2,1, A.2.2. A.2.3, and A.2,4 (continued) 

Susp·ension of these activities shal1 not preclude completion of actions to establish a safe conservative condition. These actions minimize the probability of the occurrence of postulated events. It is further tequired to immediately i ni ti ate acti o·h to restore the reQ1Ul red AC and DC el ect-ri c;a l power distribution svbsystems and to continue this action until restorati<Xl is accompl,ished in order to provide the necessary power to the plant safety systems. 

~otwithstanding performance of the above conser~ijtive Requir•ed Actions, a required residual heat removal-shutdown cooling (RHR-SDC) subsystem may be inoperable. In this case, Required Actions A:2.1 through A.2.4 do not adequately address the concerns relating to coola~t circulation and heat removal. Pursuant to LCO 3.0.6, the RHR-SDC ACTIONS would not be entered. Therefore, Require~ Actio~ A.2.5 is provided to direct declaring RHR-SDC inoperable, which results in taking the appropriate RHR-$DC ACTIONS. 

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The restoration of the required electrical powe~ distribution subsystems should be completed as quickly as possible in order t0 minimize the time the plant safety systems may be without power. 

SR 3,8.8.1 

This -Survei Hance verifies that the AC and DC el ectri ca 1 power distribution subsystem is functioAing ptop~rly, with_ the buses energized. The ver1fication of indicated power availabjlity on the buses ensures that the required power is readily available for motive as well as control functions for critical system lgads connected to these buse~. This m~y be performed by verification of absence of low voltage alarms. The Surveillance Frequency is controlled u-nder the Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14, 
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B 3.9.1 Refueling Equipment Interlocks 

BASES 

BACKGROUND 

PBAPS UNIT 3 

Refueling equipment interlocks restrict the operation of the 
refueling equipment or th~ withdrawal of control rods to 
reinforce unit procedures that prevent the reactor from 
achieving criticality during refueling. The refueling 
interlock circuitry senses the conditions of the refueling 
equipment and the control rods. Depending on the sensed 
conditions, interlocks are actuated to prevent the operation 
of the refueling equipment or the withdrawal of control 
rods. 

Design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods, when fully inserted, serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions during all fuel movement activities and 
accidents .. 

One channel of instrumentation is provided to sense the 
position of-the refueling platform, the loading of the 
refueling platform fuel grapple and the full insertion of 
all control rods. Additionally, inputs are provided for the 
loading of the refueling platform frame mounted auxiliary 
hoist and the loading of the refueling platform· monorail 
mounted hoist. With the reactor mode switch in the shutdown 
or refueling position, the indicated conditions are combined 
in logic circuits to determine if all restrictions on 
refueling equipment operations and control rod insertion are 0 

satisfied. 

A control rod not at its full-in position interrupts power 
to the refueling equipment and prevents operating the 
equipment over the reactor core when loaded with a fuel 
assembly. Conversely, the refueling equipment located over 
the core and loaded with fuel inserts a control rod 
withdrawal block in the Reactor Manual Control System to 
prevent withdrawing a control rod. 

(continued) 
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B 3.9.1 

The refueling platform has two mechanical switches that open 
before the platform or any of its hoists are physically 
located over the reactor vessel. All refueling hoists have 
switches that open when the hoists are loaded with fuel. 

The refueling interlocks use these indications to prevent 
operation of the refueling equipment with fuel loaded over 
the core whenever any control rod is withdrawn, or to 
prevent control rod withdFawal whenever fuel loaded 
refueling equipment is over the core (Ref. 2). 

The hoist switches open at a load lighter than the weight of 
a single fuel assembly in water. 

APPLICABLE The refueling interlocks are explicitly assumed in the UFSAR 
SAFETY ANALYSES analyses for the control rod removal error during refueling 

(Ref-. 3) and the fuel assembly insertion error during 
refueling (Ref. 4). These analyses evaluate the 
consequences of control rod withdrawal during refueling anq 
also fuel assembly insertion with a control rod withdrawn. 

PBAPS UNIT 3 

A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

Criticality and, therefore, subsequent prompt reactivity 
excursions are prevented during the insertion of fuel, 
provided all control rods are fully inserted during the fuel 
insertion. The refueling interlocks accomplish this by · 
preventing loading of fuel into the core with any control 
rod withdrawn or by preventing withdrawal of a rod from the 
core.during fuel loading. 

The refueling platform location switches activate at a point 
outside of the reactor core such that, with a fuel assembly 
loaded and a control rod withdrawn, the fuel is not over the 
core. 

Refueling equipment interlocks satisfy Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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To prevent criticality during refueling, the refueliny 
interlocks ensyre that fuel assemblies are not loaded with 
any control rod withdrawn. 

To prevent these conditions from developing, the 
all-rods-in, the refueling platform position, the refueljng 
platform fuel grapple fuel loaded, the refueling platform · 
frame mounted auxiliary hoist fuel loaded, and the refueling 
platform monorail mounted hoist fuel loaded inputs are 
required· to be OPERABLE. These inputs are combined in 1 ogi c 
circtjits, which provide refueling equipment or control rod 
blocks to prevent operations that could result in 
criticality during refueling operations. 

Io MODE 5, a prompt reactivity excursion could cause fuel 
damage and subsequent release of radioactive material to the 
environment. The refueling equ{pment interlocks protect 
against prompt reactivity excursions during MODE 5. The 
interlocks are required to be OPERABLE durtng in-vessel fuel 
movement with refueling equipment associated with the 
interlocks. 

In MODES 1, 2, 3, and 4~ the reactor pressure vessel head is 
on, and in-vessel fuel movements are not possible. 
Therefore, the refueling interlocks are not required to be 
OPERABLE in these MODES. 

With one or more of the required refue,ling .equipment 
interlocks inoperab]e, the unit must be placed in a 
condition in .which the LCO does not apply. In-vessel fuel 
movement with the affected refueling equipment must be 
immediately suspe'nded. This act ion ensures that ope rat ions 
are not performed with equipment that would potentially not 
be blocked from unacceptable operations (e.g., loading fuel 
into a cell with a control rod wtthdrawn). Suspension of 
in-vessel fuel movement shall not preclude completion of 
rnovement of a component to a safe position. 

(continued) 
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Refueling Equip'flle(lt Interlocks 
B 3.9.1 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates each 
required refueling equipme~t interlock will fuRction 
properly when a simuloted or actual signal indicative of a 
required condition is inje~ted into the logic. The CHANNEL 
FUNCTIONAL TEST may be performed by any series Df 
sequential, overlap.ping, or total channel steps so that the 
entire channel is tested. 

The Surveillance Frequency is controlled under the 
Survei 11 ance Frequency Control Program.· 

1. UFSAR, Sect i orrs 1.5.1.1, 1.5.1.8.1, 1.5 . .2.2.7, 
1.5.2.7.1. 

2. UF'SAR, Section 7.6.3. 

3. U FSAR, Section 14.5.3.3. 

4. UFSAR, Section 14.5.3.4. 

and 
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B 3.9.2 

( - ·: B 3. 9 REFUEL ING OPERATIONS 
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B 3.9.2 Refuel Position One-Rod-Out Interlock 

BASES 

BACKGROUND The refuel position one-rod-out interlock restricts the 
movement of control rods to reinforce unit procedures that 
prevent the reactor from becoming critical during refueling 
operations. During refueling operations, no more than one 
control rod is permitted to be withdrawn. 

The UFSAR design criteria require that one of the two 
required independent reactivity control systems be capable 
of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions. 

The refuel position one-rod-out interlock prevents the 
selection of a second control rod for movement when any 
other control rod is not fully inserted (Ref. 2). It is a 
logic circuit that has redundant channels. It uses the all
rods-in signal (from the control rod full-in position 
indicators discussed in LCO 3.9.4, acontrol Rod Position 
Indicationn) and a rod selection signal (from the Reactor 
Manual Control System). 

This Specification ensures that the performance of the 
refuel position one-rod-out interlock in the event of a 
Design Basis Accident meets the assumptions used in the 
safety analysis of Reference 3. 

APPLICABLE~ The refueling position one-rod-out interlock is explicitly 
SAFETY ANALYSES assumed in the UFSAR analysis for the control rod withdrawal 

error during refueling {Ref. 3). This analysis evaluates 
the consequences of control rod withdrawal during refueling. 
A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

PBAPS UNIT 3 

The refuel position one-rod-out interlock and adequate SOM 
(LCO 3.1.1, nsHUTDOWN MARGIN (SOM)") prevent criticality by 
preventing withdrawal of more than one control rod. With 
one control rod withdrawn, the core will remain subcritical, 
thereby preventing any prompt critical excursion. 

(continued) 
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LCD 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 3 

The refuel position one-rod-out interlQck satisfies 
Criterion 3 of the NRC Policy Statement. 

To prevent criticality during MODE 5, the refuel position 
one-rod-out interlock ensures no more than one control rod 
may be withdrawn. Both channels of the, refuel position 
one-rod-out interlock are required to be OPERABLE, and the 
reactor mode switch must be locked in the Refuel position to 
support the OPERABILITY of these channels. 

In MODE 5, with the reactor mode switch in the refuel 
position, the OPERABLE refuel position one-rod-out interlo.ck 
provides protection against prompt reactivity excursions. 

In MODES 1, 2, 3, and 4, the refuel position one-rod-out 
interlock is not required to be OPERABLE and is bypassed. 
In MODES 1 and 2, the Reactor Protection System 
(LCO 3.3.1.1) and the control rods (LCD 3.1.3) provide 
mitigation of potential reactivity excursions. In MODES 3 
and 4, with the reactor mode switch in the shutdown 
position, a control rod block {LCO 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 
during shutdown conditions. 

A. l and A.2 

With one or both channels of the refueling position 
one-rod-out interlock inoperable, the refueling interlocks 
may not be capable of preventing more than one control rod 
from being withdrawn. This condition may lead to 
criticality. 

Control rod withdrawal must be iT11Dediately suspended, and 
action must be immediately initiated to fully insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Action must continue until all such 
control rods are fully inserted. Control rods in core cells 
containing no fuel assemblies do not affect the reactivity 
of the core and, therefore, do not have to be inserted. 

{continued) 
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Refuel Position One-Rod-Out I~terlock 
B 3.9.2 

SR 3,9.2,l 

Proper functioning of the r~fueling position one-rod-out 
interlock requires the reactor mode switch to be in Refuel. 
During control rod withdrawal in MODE 5, improper 
positioning of the reactor mode switch could, in some 
instances, allow improper bypassing of required interlocks. 
Therefore, this Surveillance imposes an additional lev~l of 
assurance that the refueling position one-rod-out interlock 
will be OPERABLE when required. By "locking" the reactor 
mode switch in the proper position (i.e., removing the 
reactor mode switch key from the console while the reactor 
mode switch is positioned in refuel), an additional 
administrative control is in place to preclude operator 
errors from resulting in unanalyzed operation. 

The Surveillance Frequency is cont(olled under the 
Surveillance Frequency Control Program. 

SR 3.9,2,2 

Performance of a CHANNEL FUNCTIONAL TEST on each channel 
demonstrates the associated refuel position one-rod-out 
interlock will function properly when a simulated or actual 
signal indicative of a required condition is injected into 
the logic. The CHANNEL FUNCTIONAL T~ST may be performed by 
any series of sequential, overlapping, or total channel 
steps so ttiat the entire channel is tested. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. To perform the required testing, 
the applicable condition must be entered (i.e., a control 
rod must be ~ithdrawn from its full-in position). 
Therefore, SR 3.9.2.2 has been modified by a Note that 
states the CHANNEL FUNCTIONAL TEST is not required tv be 
performed ~ntil 1 hour after any control rod is withdrawn. 

L UFSAR; Section 1.5. 

2. UFSAR, Section 7.6. 

3. UFSAR, Section 14.5.3.3. 
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( ,, B 3.9 REFUELING OPERATIONS 
-✓ 

B 3.9.3 Control Rod Position 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

Control rods provide the capability to maintain the reactor 
subcritical under all conditions and to limit the potential 
amount and rate of reactivity increase caused by a 
malfunction in the Reactor Manual Control System. During 
refueling, movement of control rods is limited by the 
refueling interlocks (LCO 3.9.1 and LCO 3.9.2) or the 
control rod block with the reactor mode switch in the 
shutdown position (LCO 3.3.2.1). 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods serve as the syste~ capable of maintaining 
the reactor subcritical in cold conditions. 

The refueling interlocks allow a single control rod·to be. 
withdrawn at any time unless fuel is being loaded into the 
core. To preclude loading fuel assemblies into the core 
with a control rod withdrawn, all control rods must be fully 
inserted. This prevents the reactor from achieving 
criticality during refueling operations. 

Prevention and mitigation of prompt reactivity excursions 
during refueling are provided by the refueling interlocks 
(LCO 3.9.1 and LCO 3.9.2), the SOM {LCO 3.1.1), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

The safety analysis for the control rod withdrawal error 
during refueling in the UFSAR (Ref. 2) assumes the 
functioning of the refueling interlocks and adequate SOM. 
The analysis for the fuel assembly insertion error (Ref. 3) 
assumes all control rods are fully inserted. Thus, prior to 
fuel reload, all control rods must be fully inserted to 
minifflize the probability of an inadvertent criticality. 

Control rod position satisfies Criterion 3 of the NRC Policy 
Statement. 

(contiflued) 
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APPLICABI L!TY 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

f'BAPS UN1T 3 

Centrol Rod Pi)sition 
B 3. 9.3 

All CO'ntrol rods must be fully ir,serte,ct durin.g applicable 
refueling conditions to minimize the probability of an 
inadvertent criticality during refueling. 

During MODE 5, loading fuel into core cells. with control 
rods withdrawn may result in inadverteht criticality. 
Therefore, the coRtrol rods must be inserted before loading 
fuel into a core cel1 .. All control rods- must be i.nserted 
before loading fuel to ensure that a fuel loading error does 
not result in lo~ding fuel into a core cell with the control 
rod withdrawn. 

- -

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and no fuel loading activities are possible. Therefore, 
this Specification is not applicable in these MODES. 

With all control rods not fully inserted during the 
applicable conditions, an inadvertent criticality ~oGld 
occur that is not analyzed in the UFSAR. All fuel loading 
orerations must be tmmediately suspended. Suspension of 
these activities shall not preclude completion of movement 
of a component to a safe position. 

SR 3.9.3.1 

During refueling, to ensure that the reactor remains 
s.ubcri.tical, all control rods must be fol-ly inserted priDr 
to and during fuel loading: Periodic checks of the control 
rod p©sition. ensure this condition is maintained. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. tJFSAR, Secti0n 1. 5. 

2. UFSAR, Section 14.5_,.3.3. 

3. UFSAR, Section 14.5,.3.4. 
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Control Rod Position Indication 
B 3.9.4 

(_-) B 3.9 REFUELING OPERATIONS 

( 

B 3.9.4 Control Rod Position Indication 

BASES 

BACKGROUND The full-in position indication for each control rod 
provides necessary infonnation to the refueling interlocks 
to prevent inadvertent criticalities during refueling 
operations. During refueling, the refueling interlocks 
(LCQ 3.9.1 and LCO 3.9.2) use the full-in position 
indication to limit the operation of the refueling equipment 
and the movement of the control rods. The absence of the 
full-in position indication signal for any control rod 
removes the all-rods-i.n permissive for the refueling 
equipment interlocks and prevents fuel loa~ing. Also, this 
condition causes the refuel position one-rod-out interlock 
to not allow the withdrawal of any other control rod. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods serve as the system capable of maintaining 
the reactor subcritical in cold conditions. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling are provided by the refueling interlocks 

(LCO 3.9.l and LCO 3.9.2), the SOM (LCO 3.1.1), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

PBAPS UNIT 3 

The safety analysis for the control rod withdrawal error 
during refueling (Ref. 2) assumes the functioning of the 
refueling interlocks and adequate SOM. The analysis for the 
fuel assembly insertion error (Ref. 3) assumes all control 
rods are fully inserted. The full-in position indication is 
required to be OPERABLE so that the refueling interlocks can 
ensure that fuel cannot be loaded with any control rod 
withdrawn and that no more than one control rod can be 
withdrawn at a time. 

Control rod position indication satisfies Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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ACTIONS 

( 

PBAPS UNIT 3 

Control Rod Position Ind1cation 
B 3.9.4 

Each control rod full-in position indication must be 
OPERABLE to prov1de the required input to the refueling 
interlocks. A full-in position indication is OPERABLE if it 
provides correct position indication to the refueling 
interlock logic. 

During MODE 5, the control rods must have OPERABLE full-in 
position indication to ensure the applicable refueling 
interlocks will be OPERABLE. 

In MODES 1 and 2, requirements for control rod position are 
specified in LCO 3.1.3, "Control Rod OPERABILITY.ft In 
MODES 3 and 4, with the reactor mode switch in the shutdown 
position, a control rod block (LCO 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 
during shutdown conditions. 

A Note has been provided to modify the ACTIONS related to 
control rod position indication channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable control rod position indications provide 
appropriate compensatory measures for separate inoperable 
channels. As such, this Note has been provided, which 
allows separate Condi_,tion entry for each inoperable required 
control rod position indication. 

A.1.1, A.1.2, A.1.3, A.2.1 and A.2.2 

With one or more required full-in position indications 
inoperable, compensating actions must be taken to protect 
against potential reactivity excursions from fuel assembly 
insertions or control rod withdrawals. This may be 
accomplished by irrmediately suspending invessel fuel 
movement and control rod withdrawal, and immediately 
initiating action to fully insert all insertable control 
rods in core cells containing one or more fuel assemblies. 

(continued) 
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ACTIONS 
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REQUIREMENTS 

PBAPS UNIT 3 

A.I.I, A.1.2, A.1.3, A.2.1 and A.2.2 {continued) 

Actions must continue until all insertable control rods in 
core cells containing one or more fuel assemblies are fully 
inserted. Suspension of invessel fuel movements and control 
rod withdrawal shall not preclude moving a component to a 
safe position. 

Alternatively, actions must be immediately initiated to 
fully insert the control rod(s) associated with the 
inoperable full-in position indicator(s) and disarm 
(electrically or hydraulically} the drive(s} to ensure that 
the control rod is not withdrawn. A control rod can be 
hydraulically disarmed by closing the drive water and 
exhaust water isolation valves. A control rod can be 
electrically disarmed by disconnecting power from all four 
direction control valve solenoids. Actions must continue 
until all associated control rods are fully inserted and 
drives are disarmed. Under these conditions (control rod 
fully inserted and disanned), an inoperable full-in position 
indication may be bypassed to allow refueling operations to 
proceed. An alternate method must be used to ensure the 
control rod is fully inserted (e.g., use the •oo" notch 
position indication). 

SR 3.9.4.1 

The full-in position indications provide input to the 
one-rod-out interlock and other refueling interlocks that 
require an all-rods-in permissive. The interlocks are 
actuated when the full-in position indication for any 
control rod is not_ present, since this indicates that.all 
rods are not fully inserted. Therefore, testing of the 
full-in position indications is perfonned to ·enSiure that 
when a control rod is withdrawn, the full-in position 
indication is not present. The full-in position indication 
is considered inoperable even with the control rod fully 
inserted, if it would continue to indicate full-in with the 
control rod withdrawn. Performing the SR each time a 
control rod is withdrawn is considered adequate because of 
the procedural controls on control rod withdrawals and the 
visual and audible indications available in the control room 
to alert the operator to control rods not fully inserted. 

(continued) 
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REFERENCES 
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1. UFSAR, Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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Control Rod OPERABILITY- Refueling 
B 3.9.5 

B 3.9 REFUELING OPERATIONS 

B 3.9.5 Control Rod OPERABILITY-Refueling 

BASES 

BACKGROUND Control rods are components of the Control Rod Drive (CRD) 
System, the primary reactivity control system for the 
reactor: In conjunction with the Reactor Protection System, 
the CRD System provides the means for the reliable control 
of reactivity changes during refueling operation. In 
addition, the control rods provide the capability to 
maintain the reactor subcritical under all conditions and to 
limit the potential amount and rate of reactivity increase 
caused by a malfunction in the CRD System. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The CRD System is the system capable of maintaining the 
reactor subcritical in cold conditions. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling are provided by refueling interlocks 

LCO 

PBAPS UNIT 3 

( LCO 3. 9. 1 and LCO 3. 9. 2) , the SOM ( LCO 3. 1.1} , the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

The safety analyses for the control rod withdrawal error 
during refueling (Ref. 2) and the fuel assembly insertion 
error (Ref. 3} evaluate the consequences of control rod 
withdrawal during refueling and also fuel assembly insertion 
with a control rod withdrawn. ,A prompt re-activity excursion 
during refueling could potentially result in fuel failure 
with subsequent release of radioactive material to the 
environment. Control rod scram provtdes protection should a 
prompt reactivity excursion occur. 

Control rod OPERABitITY during refue.ling satisfies 
Criterion 3 of the NRC Pol icy Statement." 

Each withdrawn control rod must be OPERABLE. The withdrawn 
control rod is considered OPERABLE if the scram accumulator 
pressure is~ 940 psig and the control rod is capable of 

(continued} 
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ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

Control Rod OPERABILITY-Refueling 
B 3.9.5 

being automatically inserted upon receipt of a scram signal. 
Inserted control rods have already completed their 
reactivity contro1 function, and therefore, are not requirerj 
to be OPERABLE. 

During MODE 5, withdrawn control rods must be OPERABLE to 
ensure that in a scram the control rods will insert and 
provide the required negative reactivity to maintain the 
reactor subcritical. 

For MODES 1 and 2, control rod requirements are found in 

LCO 3.1.2, "Reactivity Anomalies," LCO 3.1.3, "Control Rod 
OPERABILITY," LCO 3.1.4, "Control Rod Scram Times," and 
LCO 3.1.5, "Control Rod Scram Accumulators." During MODES 3 

and 4, control rods are not able to be withdrawn since the 
reactor mode switch is in shutdown and a control rod block 
is applied. This provides adequate requirements for control 
rod OPERABILITY during these conditions. 

A.J. 

With one or more withdrawn control rods inoperable, action 
must be immediately initiated to fully insert the inoperable 
control rod(s). Inserting the control rod(s) ensures the 
shutdown and scram cap·abil ities are not adversely affected. 
Actions must continue until the inoperable control rod(s) is 
fully i nsert-ed. 

SR 3,9.5.l and SR 3.9.5.2 
< 

During MODE 5, the OPERABILITY of control rods is primarily 
required to ensure a withdrawn control rod will 
automatically insert if a signal requiring a reactor 
shutdown occurs. Because no explicit analysis exists for 
automatic shutdown during refueling, the shutdown function 
is satisfied if the withdrawn control rod is capable of 
automatic insertion and the associated CRD scram accumulator 
pressure is 2 940 psig. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Control Rod OPERABILJTY-Refueling 
8 3.9.5 

SR 3.9.5.l and SR 3.9.5.2 (continued) 

SR 3.9.5.1 is modified by a Note that allows 7 days after 
withdrawal of the control rod to perform the Surveillance. 
This ac.knowledges that the control rod must first be 
withdrawn before performance of the Surveillance, and 
therefore avoids potential conflicts with SR 3.0.3 and 
SR 3.0.4. 

1. UFSAA, Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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,:~ B 3.9 REFUELING OPERATIONS 

( 

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The movement of fuel assemblies or handling of control rods 
within the RPV requires a minimum water level of 458 inches 
above RPV instrument zero. During refueling, this maintains 
a sufficient water level in the reactor vessel cavity and 
spent fuel pool. Sufficient water is necessary to retain 
iodine fission product activity in the water in the event of 
a fuel handling accident (Refs. 1 and 2). Sufficient iodine 
activity would be retained to limit offsite doses 'from the 
accident to well below the guidelines set forth in 
10 CFR 50.67 (Ref. 3) as modified in Regulatory Guide 1.183, 
Table 6. 

During movement of fuel assemblies or handling of control 
rods, the water level in the RPV and the spent fuel pool is 
an implicit initial condition design parameter in the 
analysis of a fuel handling accident in containment 
postulated in Reference 1. A minimum water level of 20 ft 
11 inches above the top of the RPV flange allows a partition 
factor of 200 to be used in the accident analysis for 
halogens (Ref. 1). 

Analysis of the fuel handling accident inside containment is 
described in Reference 1. With a minimum water level of 
458 inches above RPV instrument zero (20 ft 11 inches above 
the top of the RPV flange) and a minimum decay time of 
24 hours prior to fuel handling, the analysis and test 
programs demonstrate that the iodine release•due to a 
postulated fuel hand1ing accident is adequately captured by 
the water and that offsite doses are maintained within 
allowable limits (Ref. 3). 

While the worst case assumptions include the dropping of an 
irradiated fue1 assembly onto the reactor con3, thB 
poss1bil1ty exists of the dropped assembly striking the RPV 
flange and releasing fission products. Therefore, the 
m1nimum depth for water coverage to ensure acceptable 
radiological consequences is specified from the RPV flange. 
Since the worst case event results in failed fuel assemblies 
seated in the core, as well as the dropped aEsembly, 

(continued) 

B 3.9-17 Revision No. 76 



BASES 

APPLICABLE 
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LCO 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 3 

RPV Water Level 
B 3.9.6 

dropping an assembly on the RPV nange will result in 
reduced releases of fission gases. Based on this judgement, 
and the physical dimensions which preclude normal operation 
with water level 23 feet above the flange, a slight 
reduction in this water level (to 20 ft 11 inches above the 
flange) is acceptable (Ref. 3). 

RPV water level satisfies Criterion 2 of the NRC Policy 
Statement. 

A minimum water level of 458 inches above RPV instrument 
zero (20 ft 11 inches above the top of the RPV nange) is 
required to ensure that the radiological consequences of a 
postulated fuel handling accident are within acceptable 
limits. 

LCD 3.9.6 is applicable when moving fuel assemblies or 
handling control rods (i.e., movement with other than the 
normal control rod drive) within the RPV. The LCO minimizes 
the possibility of a fuel handling accident in containment 
that is beyond the assumptions of the safety analysis. If 
irradiated fuel is not present within the RPV, there can be 
no significant radioactivity release as a result of a 
postulated fuel handling accident. Requirements for fuel 
handling accidents in the spent fuel storage pool are 
covered by LCD 3.7.7, nspent Fuel Storage Pool Water Level." 

If the water level is< 458 inC:hes aboveJRPV instrument 
zero, all operations involving movement of fuel assemblies 
and handling of control rods within the RPV shall be 
suspended imediately to ensure that a fuel handling 
accident cannot occur. The su~pension of fuel movement and 
control rod handling shall not preclude completion of 
movement of a component to a safe position. 

(continued) 
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SURVEILLANCE 
R.EQU I REMENTS. 

REFERENCES 

PMPS U~IT 3 

SR 3.9,6.1 

RPV Water Leve) 
B 3.9.6 

Verification of a minimum water level of 458 inches above 
RPV instrum@nt z~ro €nsures that the design bosi~ for the 
postulated fuel handling accident analysis during refueling 
operations is met. Water at the required level limits the 
co~sequences of damaged fuel rods, which are postulated to 
result from a fuel handling accident in containment 
(Ref. 1). 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 14.6.4. 

2. UFSAR, Section 10.3. 

3. 10 CFR 50.67. 
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B 3.9.7 Residual Heat Removal (RHR)-High Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LCO 

PBAPS UNIT 3 

The purpose of the RHR System in MODE 5 is to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR, Section 1.5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers, and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. 'The 
four RHR shutdown cooling subsystems have a common s-uction 
from the same recirculation loop. Each pump discharges the 
reactor coolant, after it has been cooled by circulation 
through the respective heat exchangers, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 
one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

In addition to the RHR subsystems, the volume of water above 
the reactor pressure vessel (RPV) flange provides a heat 
sink for decay heat removal. 

With the unit in MODE 5, the RHR System is not required to 
mitigate any events or accidents evaluated in the safety 
analyses. The RHR System is required for removing decay 
heat to maintain the temperature of the reactor coolant. 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

Only one RHR shutdown cooling subsystem is required to be 
OPERABLE and in operation in MODE 5 with irradiated fuel in 
the RPV and the water level~ 458 inches above RPV 
instrument zero. Only one subsystem is required becaase the 
volume of water above the RPV flange provides backup 4ecay 
heat removal capability. 

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a heat exchanger, a High Pressure Service Water 
System pump capable of providing cooling to the heat 
exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path. In MODE 5, the RHR cross-tie 

{tofilt im1ed) 

B 3.9-20 Revision No. 0 



BASES 

LCO 
(,continued) 

APPLICABILITY 

ACTIONS 

PBAPS UN IT 3' 

Rf-JR-High 'Water Level 
B 3.9.7 

va!ve 1s not required to tre closed; thus the ~alve may be 
opened to allow an RHR pump in one loop to discharge through 
the opposite recirculatian Toop to make a complete 
subsystem. In addition, the HPSW cross-tie valve may be 
open to allow a HPSW rump in one loop to prov~de cooling to 
a heat exchanger in the opposite loop to make a complete 
subsystem. Management of gas voids is important to RHR 
Shutdown Coo11ng System OPERABILITY. 

Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or 
loc@l) in the shutdown cooling mode for removal of decay 
heat. Operation (either continuous or intermittent) of one 
subsystem can maintain and redure the reactor coolant 
temperature as required. However, to ensure adequate core 
flow to allow for accurate average reactor coolant 
temperature monitoring, nearly continuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the operating subsystem every 8 hours. 

One RHR shutdown cooling subsystem must be OPERABLE and in 
operation in MODE 5, with irradiated fuel in the RPV and the 
water level~ 458 inche~ above RPV instrument zero (20 ft 
11 inches above the top of the RPV flange), to provide decay 
heat removal. RHR shutdown cooling subsystem requirements 
in other MODES are covered by LCOs in Section 3.4, Reactor 
Coolant System (RCS); Section 3.5, Emergency Core Cooling 
Systems (ECCS) and Reactor Core Isolation Cooling (RCIC) 
System; and Section 3. 6., Cont a i t1ment Systems. RHR Shutdown 
Cooling System requirements in MODE 5 with irradiated fuel 
i n t l1 e RP V a n d t h e w a t e r 1 e v el < 4 5 8- i n c he s a b o v e RP V 
instrument zero are gi~en in LCO 3.9.8. 

A.1 

~Hh no RHR shutdown co·ol i ng subsystem OPERABLE, an 
cJternate method of decay heat removal must be estab1i~hed 
within l hour. In this condition, the volume of water above 
the RPV flange provides adequate capability to remove decay 
heat from the reactor core. However~ the overall 
reli~bility is reduced because loss of water leve~ cou1d 
result in reduced decay heat removal capabil ay. The 1 hour 
Completion Time is ba~ed on decay heat remova1 fuActicn ind 
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.A..,_J_ (continued) 

RHR-High Water Level 
B 3.9.7 

the pro~abi1ity Qf a loss of the available decay heat 
removal capabilfties. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfirmed every 24 h~urs thereafter. This will ensure 
continue.ct hea.t removal capability. 

Alternate decay heat removal methods are available to the 
operators for review and prepl&nning 1n the unit's Operating 
Procedures. The required cooling capacity of the alternate 
method shoUl d b'f! sufficient to maintain or reduce 
temperature. Decay heat removal by ambient losses can be 

. considered as, or contributing to, the alternate method 
cap.ability. Alternate methods that earl be used include (but 
are not limited to) the Spent Fuel Pool Cooling System, the 
Reactor Water Cleanup System, Qr an inoperable but 
functional RHR shutdown cooling subsystem. The method used 
tq remove the decay heat should be the most prudent choice 
based on unit conditions. 

8,1. 8.2, B,3. and B.4 

If no RHR shutdown cooling subsystem is OPERABLE and an 
alternate method of decay heat removal is not available in 
accordance with Required Action A.l, actions shall be taken 
immediately to su.spend operations involving an increase in 
reactor decay he~t load by suspending loading of irradiated 
fuel assemblies into the RPY. 

Additional actions are required to minimize any potential 
fission product release to the environment. This includes 
ensuring secondary containment is OPERABLE; one standby gas 
treatment sub·system for Unit 3 is OPERABLE; and secondary 
containment isolation capability Ci .e., one secondary 
containment isolation valve and associated 1nstrumentation 
a re OPE:RAB-LE or o:ther acceptable adm'i rri stra.the cont ro 1 s to 
assure isolation capabilityl in each associated-penetration 
not isolated that is as.sumed to be isolated to mi ti gate 
radioactive releases. This may be performed as an 
administrative check, by examining logs or 6ther info~mation 
to determine whe_ther the components are out of service for 
mai rltenance or other re·asons. It is not necessary to 
perform the SurveillancQs needed to demonstrate the 
OPERABILITY of the comp·onents. If, however, any required 
component is inoperable, then it must be restored to 
OPERABLE status. In this case, a surveillance may need to 
be performed to restore the component to OPERABLE status. 
Actions must continue until all required cornponents are 
OPERABLE. 
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C. 1_ and C .2 

RkR-Hi g~ Wiater L@vel 
B. 3.9.7 

If no RHR sh~tdown cooliFlg subsystem is in operation, an 
alternate method of co_9lant circulatia'll is r-equire.d to, be 
established within l h'Dlff. This alt@rn,ate meth0d ma'y 
u t i l i z e fo r c e d o r n-0 t u r a l c i r c u l a t i on c,o o l 1 n g . T h,e 
Completion Time is modified such that the 1 hour 1s 
a p p l i c ab l e s e p a r a tel y f o r ea c h o c c u r r enc e i n v o l v: i n g, a 1 o s s 
of coolant circulation. 

During the period when the reactor coolant is bei~g 
circulated by a~ alternate method (ot~er than by the 
required RHR shutdowri cool i rig subsystem); the req·ctor 
cool ant temperature must be periodically monitored to· ensure 
proper functioning of the alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3.9.7.1 

This Surveillance demonstrates that the RHR shutdown-cooling 
subsystem is in operation and circulating reactor coolant. 

The required flow rate is determined by the.flow rate 
necessary to provide sufficient decay heat removal 
capability. The Surveillance Frequency is controiled under 
the Surveillance Frequency Control Program. 

SR 3·. 9. Z. 2 

RHR Shutdown Cool1n§ (~DC) System p1p1ng and comp0nents ~ave 
the pote~tial to develop v.oj,:js end pockets o,f entrained 
gases. Preventing and marw1gi \:lg g.as i•ntrusi on and 
accumulation is rrec~~sary for proper 0.per-at1or-i 0f the 
required RHR shutd0w-r-i e00l i ng subsystems and· rnay- a,1 so 
prevent water hammer, pump cavitationL and pumping of 
noncondensible g~t into the riactor vessel. 

Selection of RHR Shutdown Cooling System locations 
suscep~tib1e to gas accumulaticrn is based on a re 1tiew. of 
system de~ign i~formation, including piping and 
instrume~tation drawings, isometric drawings, plan and 
elevation drawings, £alculat1ons, and operat1onal 
procedwres. The design r~view is supplemented by system 
walk d~wns to validate the system h1gh points and to confirm 
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·C~. BASES 

SlJRVE I LLANCE 
REQU IR:EMENTS 

PBA-PS lJt-J H 3 

S.R ~ . 9 . 7 . 2 (cont i nu e:d ) 

R1-lR-Hi gh Water Level 
B 3.9.7 

the location ~nd orientation of important·eomponents t~at 
can becom@ s:©urces 13f g.as or could otherw.i se cause gas to 
be trapped or difficult to remove during system maintenance 
or restoration. Susceptible locations depend on plant and 
system _configuration, su.ch as stand-by veTsus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABtE when it is 
sufficiently filled with water. For the RHR SDC piping o.n 
the discnarge s_ide of the RHR pump, acceptance. criteria are· 
established for the volume of a€cumulated gas at 
susceptible lucations. If accumulatect gas is discovered 
that exceeds the acceptance criteria for the susceptible 
1ocation (or the volume of accumulated gas at one or mor@ 
susceptible locations exceeds an acceptance criteria for 
gas volume in the RHR SOC piping on the discharge side of a 
pump), the Su.rvei l lance is not met. If the accumulated gas 
is eliminated or brought within the acceptance criteria 
lim1ts durini p~rformance of the Surveillance, the SR is met 
and past system OPERA61LITY is evaluated under the 
Corrective Action Pro.gram. If it is determined by _ 
subsequent evaluation that the RHR Shutdown Co.ol i ng System· 
is not rendered inoperable by the accumulated gas (i.e., 
the system is sufficiently-filled with water), the 
Surveillance may be declared met .. Accum~lated gas should 
be eliminated or br-ought within the acceptaAce criteri"a 
limits. Since the RHR SOC piping on the discharge side of 
lhe pump is the same as the Low Pressure Co0lant Injection 
piping, performances of surveillances f0r ECCS TS· may 
s.atisfy the re,quirements of this surveillance. For the RHR 
SOC piping on the suction si d·e of the RHR )!)ump, the 
survei 71 anc:°e is m-et by vi rtue

0 

of the performance of 
operating procedures that ensure that the RHR SOC suction 
p,iping is adeq:uately filled a·nd vented. The· performcanc·e '□ f 
these manual actions ensures that th,e $Urveillanc-e is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the g~s volume 1s GGmpared to the acceptance 
criteria for the locati~n. Susreptible 1ocat1ons in the 
same 5ystem flow pat~ wni(h are subject to-the same gas 
intrusion mec~an1sms may be verif1ed by moFlitoring a 
represerrtative sub- set of susceptible locations. 
Monitoring may not ~e practical for locations that are 
inaccessib1e due to radio1ogtcal or environmental 
condition~, th~ p1ant canf1guration, or personnel safety. 
For these locat1ons alternative methods (e.g., operati~g 

co 

13 3.'9-23a Revision Mo. ll~ 



BASES 

S-URVEI LLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UNIT 3 

SR 3.9,7.2 (continued) 

RHR-Higtl Water Lev,el 
B 3.9.7 

parameters, remote monitoring) may be used to mo~itor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be suffic1ent 
to assur~ system OPERABILITY during the Surveillance 
interval. 

The SR can be met by virtue of having an RHR SOC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be required to be in the scope of this surveillance 
due to operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

None. 
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RHR-Low Water Level 
B 3.9.8 

B 3.9 REFUELING OPERATIONS 

B 3.9.8 Residual Heat Removal {RHR)-Low Water Level 

BASES 

BACKGROUND The purpose of the RHR System in MOOE 5 is to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR Section 1.5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers, and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. The 
four RHR shutdown cooling subsystems have a co111BOn suction 
from the same recirculation loop. Each pump discharges the 
reactor coolant, after it has been cooled by circulation 
through the respective heat exchangers, to the reqctor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High, Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 

· one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

APPLICABLE With the unit in MODE 5, the RHR System is not required to 
SAFETY ANALYSES mitigate any events or accidents evaluated in the safety 

analyses. The RHR System is required for removing decay 
heat to maintain the temperature of the react0r coolant. 

LCO 

PBAPS UNIT 3 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

In MODE 5 with irradiated fuel in the RPV and the water 
leveJ < 458: inches above reactor pressure vessel {RPV} 
instrument zero both RHR shutdown cooling subsystems must be 
OPERABLE. 

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a· h_eat exchanger, a High Pressure Service Water 
System pump. capable of providing caol ing to the heat 
exchanger, y,a.lves, piping, .instruments, and controls to 
ensure an OPERABLE flow path. The two subsystems have a 
tolllltOn suction source and are allowed t~ have common 
discharge piping. Si'nce piping is a passive component that 
is assumed not to fail, it is allowed to be common to both 
subsystems. In MODE 5, the RHR cross-tie valve is not 
required to be closed, thus the valve may be opened to allow 

{continued) 
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BASES 

LC!, 
( con.t ~ nued) 

APPLICABILITY 

A,CTiONS 

PBAPS IHHT 3 

RHR-Low. ~ater level 
B 3.9.8 

arr R-HR pump tn one lQop te discharge through Hie opposite 
recircu1a.tian loap to make a complete S'Llbsystem. In 
addiUl!J_,n, the HPS·W cross-tie yalve may be open· to allow a 
HflSW p.urnp in o:ne l O'QP to pro vi de co.ol i n,g to a heat excurnnger 
in.the oppos~te loop to make~ complete subsy~tem. 
M<lf'.lagement of gas v·oids i!i iarportarrt to RHR. sac System 
OPERABILITY. 

Additionally, e~ch RHR shutdown co61iNg subsystem is 
considere~ OPERABLE if it can be marruall~ aligned (remote or 
ll!J_cal) 1n the shutdown cooling mode for rernoval 0f d.ecay 
heat. Operation (either continuous or tntermitteITt) of one 
subsystem can maintain·and reduce the reactor cooTant 
temp~rature a,s. required.. However, to ,ensure adequate cof<e 
flow to allow for a,ccYrate average reactor co·olant 
temperature monitoring, nearly co~tinuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the operating subsystem every 8 hours. 

Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and one must be in operation in MODE 5, with 
~rradiated fuel in the RPV and the water level < 458 inc~es 
above RPV instrument zero (20 ft 11 jnc~es abo~e the top of 
the RPV fl an·ge), to provide decay heat removal. RHR 
shutdown cooli~g subsystem requirements in other MODES are 
covered by LCQs in Section 3.4, Reactor Coolant System 
(RCS); Section 3.5, Emergency Core Cooling Systems (ECCS) 
and Reac;tor Core Isolation Cooling ·(RCIC) System; and 
Section 3.6, Containment Systems. RHR Shutdown Cooling 
System requirements in MODE 5 with irradiated fuel in the 
RP'V and the wa,ter level :2: 458 inches abo\'te RP\/·; nstr-ument 
ze-rn ar-e given im LCO 3·.9.7, ''Resi(;i(jci-l Heat Removal 
( RHR) -High Water Level." 

Ll 

With one of th.e two requi r-ed RHR shutdown cdol i ng s-wb:systems 
inopera·ble, Ure rema~ning Mbs;ystern is capabl•e Of providing 
the required decay heat removal. However, the overall 
reliability is reduced. iher~fore an alternate method of 
decay heat removal must be provid-e-d. ,WUh 4:lot~ req11irs,cJ RHR 
shutdown cooling sub.system$ inoperable, an al terna·te method 
of decay heat removal nwst t-e .pr'Cl.videtJ jn addition to that 
provided for the initial RHR s;hutdown cooling subsystem 
inoperability. This re~establishes backup decay heat 
removal capabilttia§, siffii1ar to the reQwireme~ts of the 
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ACTIONS 

PBAPS UNIT 3 

A.J. ( c;o,nt i Au.e0) 

R+lR- Low Water L-evel 
B 3.9.8 

LCD. The 1 hour Completion Time is b~sed on th~ decay heat 
removal function and the probability of a los.s o.f the 
available decay heat r~moval c~pabilities. Furthermore 1 

verification of the functional availability of this 
a1ternate method(s) must be reconfirmed every 24 hours 
thereafter. This will ensure continued heat removal 
ca pab1l i ty. 

Alternate decay heat removal methods are available to the 
operators for review and preplanning 1n the un1t's'Operating 
Procedures. The required cooling capacity of the alternate 
method &hould be sufficient to maintain or reduce 
temperature. Decay heat removal by ambient losses can be 
considered as, or contributing to, the alternate method 
capability. Alternate methods that can be used include (but 
are not limited to) the Reactor Water Cleanup System, or an 
inoperabJe but functional RHR shutdown cooling subsystem. 
The method used to remove decay heat-should be the most 
prudent choice based on unit conditions~ 

B.l. B,2, and B.3 

With the required decay he~t removal subsystem(s) inoperable 
and the required alternate method(s) of decay heat removal 
not available in &ccordance with Required Action A.l, 
additional action~ are required to minimize any potential 
fission product release to the environment. This includes 
ensurin[ secondary containment is OPERABLE; one standby gas 
treatment sub~ystem for Un~t 3 is OPERABLE~ and secondary 
containment isolatioA ~apability (i~e., one secondary 
cQntainment is0l~tion valve and assQciated instrumentation 
are OPER!ABLE or other acceptable administrative controls to 
assure i~olation capability) in each associated penetration 
that is assumed to be isolated to mitigate radioactive 
releases .. Th1s may be performed as an adm1ni,strative check, 
by examining logs or other information to determine whether 
the comP'onents ar,e ~ut of servi Ce for maintenance or other · 
reasons. It is not necessary to perform the Surveillance~ 
needed to demonstrate the OPERABILITY of the components. 
If, however, any required component ts inoperable, then it 
must be restored to OPERAB~E status. In this case, the 
surveillance may need to be performed to restore th~ 
component to OPERABLE status. Actions must continue until 
all require~ comp,onents are OPERABL~. 
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MSES 

ACTIONS 
(con-ti nued) 

SU RV EI LLANC E 
·REQUIREMENTS' 

C.l and C.2 

Rf·ilR-low Water L~!!ei 
B 3.'9.8 

If no Rf-1.R s;h 1utdown ~oolin·g sub1s.Yitem is: in 0pe·ration, an 
al ternat.e m.ettrnd of cool a,nt Ci rct'l] a:ttotl' is re(!ui red to b~ 
establ~shed within 1 hour. This altern~te method may 
u t il i z e f o r c ed o.r n a t u r a l' c i r cu h t i o l'I coo 1 i n g· . The 
CompletiDn Tiriie is modifi·ed such th-at the l h-o.ur is 
applicable separately for eac.h· occu.rrerr.ce involving a loss 
of co0lant circulation. 

D~ri~g the p~r~od when the react~r coolant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem), t~e reactor 
co.ol'ant temp.erature m~st be periodically m0nit•ored to erisure 
proper functioning of th£ alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3.9.8,1 

This Surveillance demonstrates that one RHR shutdown cooling 
subsyste~ is in pperation and circulating reactor coolant. 
The requir€d flow rate 1s determined by th~ flow rate 
necessary to provide suffi~ient ctecay heat removal 
capability. 

The Surveillance Frequency is controlled under the 
Surveillance frequency Control Program. 

SR 3.9.8.2 

RHR ShuHlown -Cooling (SOC) System p-1 p, ng and comp.onents ~vi: 
the potential to develop voids and pockets of entraine~ 
gases. Preventing and mana~ing gas intrusion a~d 

_accumulation is necessary fop proper operation of the 
required Rt-JR s.hutckiwn cool i r;ig- sub,·systems and may al SG 

prevent wateir h.amm:er, pl..lIDp cavitatiGr:i, and pumpin~ o:f 
noncondensible g~s into the reactor vessel. 

Selection of RHR Shutd0wn Cooling System locations 
susceptible to gas accumulation is bas~d on a review of 
system design information, including piping and 
instrum~ntation drawings, isometric drawings, plan snd 
elevatiGn drawings, calcu~ations, ffnd operaticrnal 
procedur€s. The design review is supplem~Ated by system 
walk downs to validate the system high poiRts and to cGnf~~m 
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SURVEfLLMCE 
REQU I R:EMENTS 

PBAPS U~ IT 3 

SR 3.9.8,2 CcontinDedJ 

RrlR.-L-0w \.Jater Lev-el 
& 3.9.8 

t~€ location and orientat,an of important components that 
can become sourc;,es of gas or could otherwisa cause gas to be 
trap.pea o:r' di ffirnl t to remove duri-ng system ma-1 rite!l.~nce or 
restnration. Susceptible locations depend on p1ant and 
system configuration, such as stand-by vers~s operating 
conditions. 

The RHR Shutdown Cooling Sy~tem is OPERABLf when it is 
sufficiently filled with water. For the RHR SOC piping on 
the dtscharge side of the RHR pump, acce~tance criteria are 
established for the volume Qf accumulated gas at susceptible 
locations. If- accumulated' gas is discovered that .exceeds 

·the acceptance criteria for the suseepti~le loc&tion (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume in 
the RHR SOC piping on the discharge side of a pump), the 
Surveillance is not met. If the accumulated gas i~ eliminatect 
or brought within the acceptance criteria iimits durin~ 
performance of the Surveillance, the SR is met and past 
system OPERABILITY is evaluated under the Corrective Action 
Program. If it is determined by subsequent evaluation that 
the RHR Shutdown Cooling System is not rendered inop~rable 
by the accumulated gas (i.e., the system is sufficiently 
filled with W-clter), the Surveillance may be decleried met. 
Accumulated gas should be eliminated or brought within the 
acceptance criteria limits. Since the RHR SOC piping on the 
discharge side of the pump is the same as the low Pressure 
Cgo7ant Injection piping, performances of surveillances for 
ECCS TS may satisfy the requirements of this surveillance. 
For the RHR SOC piping on the suction side of the RHR pump, 
tbe surveillance ism-et by virtue of the performam::e -of . 
opernti~g procedures that ensure that the RHR SDC suction 
pipifig is adequately filled and vented. The performance· of 
tnese manual actions ensures that the surveilla;re is ~et. 

RHR 'SOC System 1 ocati ons on· the discharge si<le Gf the RHR 
jY1ctmp susceptible to gas accumt:1lation are monitored and, if 
gas is fou.nd, the gas volume· is comp~rre'ci to theQccer;itan-ce 
~rit€rfa for the locatiorr. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitorirng a 
reipres-entathe sub-set Gf suscirpti bl@ l ocatfons. 
MGttHoring may not b.e practicjl for lo·cations that are? 
l~accessible due to radiological or environrnenta1 
UHW~itions, the plant configuration, o,.r pers-on~el s.afety. 
For these locatiOn3 alternative methods (e.g., op-eratin~ 
parameters, remote mon1toring) may 0e used to rno~itor the 
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SURVEilLAf.JC:E 
REOU IREMENTS 

REFERENCES 

PBAPS UN IT 3 

Rf-HZ- Law Water level 
B 3.9.8 

sJJsceptible locatilo,n' .. M.onitoring is not required for 
s~sceptible lacattoffs where the maximum p~tential 
accumu,lated gas void volume has been ev,aluated a·nd 
det@rmined to n~t challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
location~ and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR can be met by virtue of having an gHR SOC subsystem 
inser~ice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the R~R system 
components. The HPSW system components have been determined 
to• riot be required to be in the scope of this surveillance 
due to operating experi~nce and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 

, accumulation. 

None. 
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c. 
Iri&ervi ce L€ak and Hydros ta Uc, Testing Qperati on 

B:3.10.1 

B 3.10 SPECIAL CTPERATIONS 

B 3.1-0.1 Inservice Leak and Hydrostatic Testing Operat1on 

BASES 

BACKGROUND 

PBAP:S UNIT 3 

The purpose of this Special Operations LCO is to allo~ 
certain regctor coolant pressure tests to be performed in 
MOOE 4 when the metalll.)rgical charac:teris.tiE:s of tne re.ador 
pl"essure vessel (RPV) or plant temperature control 
c;apabi l i ti-es during these te'Sts require the pressl'.lre tesil.i ng 
at temper.a,tures > 212°F (normally c0rresp.onding to MODE 3) 

or to allow completing these reactor coolant pressure tests 
when the initial cond\tions do not.require temperatures> 
212°F. Furthermore, the purpose is to a1low continued 
performance of control rod scram time testing reqGired by SR 
3.1.4.1 or SR 3.1.4.4 if reactor coolant temperatures exceed 
212°F when the control rod scram time testing is initiated 
in conjunction with an inservice leak or hydrostatic test. 
Thes,e control rod scram time tests would· be performed in 
acco·rdance with LCO 3.10.4, "Single Control Rod Withdrawal -
Cold Shutdown," during MODE 4 operation. 

Inservice hydrostatic testing and system leakage pressure 
tests required by Settion XI of the American Society of 
Mechanical Engfneers (ASME) Boiler and Pressure Vessel Code 
(Ref. 1) are performed prior to the reactor going critical 
after a refueling outage. Recirculation pump operation and 
a water solid RPV (exaept for an air bubb1e for pressure 
control) are used to achieve the necessary temperatures and 
pressures requi r-ed for .these tests. The mini mum 
temperatures (at the reqµired pressures) allowed for these 
tests are determined from the RPV pressure and temperature 
(PIT) limits required by LCO 3.4.9t "Reactor Coolant System 
(RCS) Pressure and Temperature (P/T) Limits." These limits 
are conserva·tively bas-ect on ttJe fr-acture toughness of the 
reactor vessel, taki nQ into a-ecount anticipated vessel 
l'leut ron fl uenc-e. 

With increased reactor vessel fluence o~er time! the m1n1mum 
allowable vessel temperature increases at a given ,pre•s,s'ure. 
Periodic updates to the RCS PIT limit curves are perform~d 
as necessary, based upon the results of ~nalyses of 
irradiated s~rveillance specimens removed from the ves£el. 
Hydrostatic and leak testing m~y eventu.a1lly be requued. with 
minimum reactor coolant temperatures> 212°F. However, even 
with required minimum reactgr coolant temperatures< 212°F, 
maintaining RCS temperatures w1th1n a small band during the 
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BACKGROUN0 
(contir:iueel) 

APPLICABLE 
SAFETY ANALYSES 

PSAPS UN IT 3 

Inservice Leak and ~ydrostatic Testing Operat~cn 
B 3 .1.0 .1 

test can be impractical. RemQ'Va1 of heat addition fr.om 
recirculation purofi) operation a,nd reactor core decay heat ·can , 
be coarse7y controlled by control rod drive hydraulic system 
flow, and reactor water cleanup sys.t@m non-reg·enerative tie.at 
exchanger operation. Test conditions are focused on 
maintaining a steady state pr@ssure, and tightly limited 
temperat~re control poses an unnecessary burden on the 
operator and may not be achievable in certaicr instances. 

The hydrostatic and RCS system leakage tests r·equi re 
increasin.g pressure tG approximately 1000 p.sig:. Scram time 
testing required by SR 3.1.4.1 and SR 3.1.4.4 requires 
reactof pressures~ 800 psig. 

Other testing may be perfGrmed in conjunction with the 
allowances for inservice leak or hydrostatic tests and 
control rod scram time t€sts. 

Allowing the reactor to be considered in MODE 4 when the 
reactor coolant temperature is> 212°F during, or as a 
consequence of, hydrostatic or leak testing, or as a 
consequence of control rod scram time testing initiated in 
conjuncticin with ~n i~service leak or hydrostatic test, 
effectively provides an exception to MODE 3 requirements, 
including OPERABILITY of primary containment and the full 
complement of redundant Emergency Core Cooling Systems. 
Stnce the tests are performed nearly water solid (except for 1 
an air bubble for pressure control), at low decay heat 
values, and near MODE 4 conditions, the stored energy in the 
reactmr core will be very low. Under these conditions, the 
potential for failed fuel and a sub-sequent increa~e in 
coolant act~vity abGve the LCD 3.4.6, "RCS Specific 
Acti:vity," limits are minimiz~d. In addition,.the secondary 
containment will be OPERABLE, in ~ccordance with t~is 
Special Operations LCO, and will be capable of handling ~ny 
airborne radioactivity or steam leaks th~t could occur 
durirlg the performance of hydrosta.t,ic or 1esk testi'niJ. Ttlie 
re~uired pressure testing conditions pro~ide adequate 
assurance that the coAsequences of a steam leak will be 
conservatively bounded by the conse.quences of the postulatiecl 
main steam line break outside of primary containment 
described ln Reference 2. Th~refore, these requirements 
will conservatively limit radiation releases to the 
~nvi romnent ·. 

(corHi.nue<O 
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Ins-.ervice Leaf( and H,ydrostatic Testi.~g Ope,ration 
B 3. ll(). l 

----------------------~-------------
APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCD 

PBAPS UN IT 3 

In the unlikely event of any primary system lea~ th~t could result 1n a draining of the RPV, the reactor vess~l would r.apidly depressurize. The makeup ca.p,aoility, as requ~red ~n MOOE 4 by LCO 3.5:4, "RPV WIC, N would be more than adequ..at€ to :k-eep Hie RPV water level abo.ut TM under this 1 ow decay heat load condition. Small system leaRs would be detected by leakage inspections before signif1cant inventory loss occu:rred. 

For the purposes of this t&st, the protection provided by normally required MODE 4 applicable LCOs, in addition to the s·ecorn1a ry cont al nrnent requirements required to be met by this Special Operations LCO, will ensure acceptable consequences during normal hydrostatic test conditions and during postulat~d accident conditions. 

As described in LCO 3.0.7, compliance with Spacial Operations LCOs is optional, and therefore, no criteria of the NRC Policy Statement apply 1 Special Operations LCOs provide flexibility to perform certain operations by appropriately modifying requirements of other LCOs. A discussion of the criteria satisfied for the other LCOs is provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special Operatio~s LCO is optional. Operation at reactor coolant temperatures> 212°F can be in accordance with Table 1.1-1 .for MODE 3 operation without meeting this Specia1 Operations LCD or its ACTIONS. This option may be required due to P/T limits, however, which require testing at temperatures > 21,2''T, while the ASME i nserv ice test itseH requires th-e safety/relief valves to be gaggea, preventirrg their OPER~BllJTY. Additionally, even with required minimum reactDr coolant temperatures< 212°F, RCS temperatures may drift abov€ 212°f during the p@rformance of inservice lea~ and hydrostatic testing or during subsequent control red scrum time testing, which is typically performed in conju'f'K:tion with inservice leak and hydrostatic testing. While this Special Operations LCO is provided for i~serv1ce leak and ~ydrostatic testing, and for scram time t~sting initiated in conjunc"tion with an inservice leak or hydrostatic test, parallel performance of others tests and inspections is not precluded. 
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Insen:ice Leak arnd Hydrostatic Testing Operation 
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l n the e v. en t o f a l q1 r g e p r i ma ry s y s t em l e a 'k , the r ea c t.o r 
vessel would ra:pidly, depress,u,rize, an owing th'e low pressure. 
core cooling systems: to operate~ The capabi 1 i ty of the 1 ow 
pressure cool ant i nj;Ercti on and cere spray subsystems, as 
re.qui red in MODE 4 by LCO 3 .. 5. 2, "ECCS-'Shutdown," woul ct be 
more tban adequa·t~ t,o keep th·e core Hood.e.d un-der this 1 ow 
decay heat lo.ad co-ndi,tion. Small systero le.aks would be 
detected by lea ka9e tnspe·ct'lo,ns. before si .gni fi carit inventory 
loss occurred. 

For Ule purposes of this test, the prctection ~rovide{J by 
norma1ly required MODE 4 applicable LCOs, in aDdition to the 
secondary containment requirements required to be met by 
this Special Operations L'CO, w,ill ensure acceptable 
consequences during normal hydrostatfc test conditions and 
during postulated accident conditions. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is o_ptional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain qperations by 
appropriately modifying requirements of other lCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described i~ LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation at reactor coolant 
temperatures> 212°F can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
LCQ or its ACTIONS,. This OjDtiio,n may be required due tG P/T 
limits, however, whichcrequire testing at temperatures 
> 212°F, while the ASME ins.erv.ice test Us-eH requires the 
safety/r~l ief valves to be ga.giged, preve,nting tJi.ei r 
OPERABILilY. Additi0nally, even with r~quired m1Aimum 
refrcto~ coolaRt temperatures~ 212°F, RCS temperatures may 
drlft above 212°F dYring the performance of 4nservice leak 
snd hydr'Qstati c testing or during subseQueflt c,onttcl rod 
scram- time testing, which is typ,ically pe_rformed in 
conjunction with iMservice leak and hydrostatic t€Sting. 
While t~is Special Operations LCO is provided for inservice 
~e~k and hydrostatic t~stingr and for scram time testing 
1n1t1ated in conjunction with ~n inservice leak or 
hydrostatic test, parallel p~rformance of others tests and 
1nspections is not precluded. 

- C 
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Inservic€ Leak and Wydrostat1c Testing Operation 
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If it is desired to perform these tests while complying with 
this Special Operations LCD, then the MODE 4 applicable LCOs 
and spectfi.ed Mt!DE 3 LCOs must b.e met. This Special 
Operati'ons LCO allow.s changing Table 1.1,1 temperature 
limits to-r MODE 4 to "NA" and suspending the requirements of 
LCO 3.4.8·, "R.es.idual Heat Removal (RHR) Shutdown Cooling 
System-Co.l d Shutdown." The additional requirements for 
secoAdary containment LCOs to be met will provide sufficient 
protection for operations at reactor coolpnt temperatures 
> 212°F for the purpose Of performing an inservice leak or 
hydrostati~ test, and for contra, rod scram time testing 
initiated in conjunction with an inservice leak or 
hydrostatic test. 

This LCO allows primary containment to be open for frequent 
unobstructed access to perform inspecticrns, an-d for outage 
activities on various systems to continue consistent with 
the MODE 4 applicable requirements. 

The MODE 4 requirements may only be modified for the 
performance of, ®r as a consequence of, inservice leak or 
hydrbstatic tests, or as a consequence of control rod scram 
time testing initiated in conjunttton with an inservice leak 
or hydrostatic test, so that these operations can be 
considered as in MODE 4, even though the reactor coolant 
temperature is> 212°F. The addittonal requirement for 
secondary containment OPERABILITY according to the imposed 

-MODE 3 requirements provides conservatism in the respohse of 
the unit to any event that may occur. Operations in all 
other MODES are unaffected by thjs LCO. 

A Note has. been provid.ed. to JTIQdify tile ACfIOtJS related to 
inservic~ leak and hyd~ostatic testing operation. 
Section 1.3, Ceimpletion Times, specifies that once a 
Condition has been entered, su~sequent divrsions, 
subsystems, (ompon~nts, or variables expressed in the 
Condition discovered to be iBoperable or ngt within limitg, 
wil1 not re·sult in separate entry into the· ,Condition. 
Section 1.3 also specifies that ~equireci Actions of the 
Conditio~ continue to apply for €ucn additiona1 failure, 
with Completion Times based Gn in~tis1 entry into the 
Condition. lrlow,ever, the Required Actfons for .each 
requirement of the LCO not met provide appropriate 
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If ~n LCO specified in LC~ 3.10.1 is rrot met, tMe ACTIONS 
applicable to the stated requireme,nts are· entered 
imme'Ciiately and c.ompilied with. Re,qu1red Acticn A.l has been 
modified by a Note that clarifies the intent of anoth@r 
LCO's Required ActiGn to be in MODE 4 includes reducing the 
average reactor coolant temperatur,e to~ 212°F. 

A,2.1 and A.2,2 

R@quired Actior.:i· A.2.1 and Required Action A."2.2 are 
alternate Required Actions that ca•n be· taken instead of 
Required Action A.1 to restore compliance with the normal 
MODE 4 requirements, and thereby exit this Special Operation 
LCO's Applicability. Activities that could further increase 
reactor coolant temperature or pressure are suspended 
immediately, in accordance with Required Action A.2.1, and 
the reactor coolant temperature is reduced to establish 
normal MODE 4 requirements. the allowed Completion Time of 
24 hours for Required Action A.2,2 is based on engineering 
judgment and provides sufficient time to reduce the average 
reactor coolant temperature from the highest expected value 
to~ 212°F with normal cooldown procedures.· The Completion 
Time is also consistent with the time provided in LCO 3.0.3 
to reach MODE 4 from MODE 3. 

SR 3 .JO, 1.1 

The LCOs made ~pp1tcable are required to h~ve their 
Surueillances met to establish that this LCO is being met. 
A discussion of the a~plicable SRs is provided in their 
respective Bases. · 

L American ~ociety of Mecha-rrical En·girleers, Boller and 
Pressure ~essel Code, Section XI. 

2. UfS~R. Section 14.6.5. 
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The purpose of this Special Operations LCD is to permit 
operation of the reactor mode switGh from one position to 
another to confirm certain aspects of associated interlocks 
during periodic tests and calibrations in MODES 3, 4, and 5. 

The reactor 110de switch is a conveniently located, 
multiposition, keylock switch provided to select the 
necessary scram functions for various plant conditions 
{Ref. 1). The reactor mode switch selects the appropriate 
trip relays for scram functions and provides appropriate 
bypasses. The mode switch positions and related scram 
interlock functions are summarized as follows: 

a. Shutdown- Initiates a reactor scram; bypasses main 
steam line isolation and main condenser low vacuum 
scrams; 

b. Refuel - Selects Neutron Monitoring System (NHS) scram 
function for low neutron flux level operation {wide 
range neutron monitors and average power range monitor 
setdown scram); bypasses main steam line isolation and 
main condenser low vacuum scrams; 

c. Startup/Hot Standby-Selects NHS scram function for low 
neutron flux level operation (wide range neutron 
monitors and average power range monitors); bypasses 
main steam line isolation and main condenser low 
vacuum serams; and 

d. Run - Se 1 ects NMS scram function for power range 
operation. 

The reactor mode switch also provides interlocks for s~ch 
functions as control rod blocks, scram discharge velume trip 
bypass, refueling interlocks, and main steam isolation valve 
isolations. 

The acceptance criterion for reactor mod& switch inte·rlock 
testing is to prevent fuel failure by precluding reactivity 
excursions or core criticality. The interlock functions of 

(continued) 
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Reactor Mode Switch Interlock Testing 
B 3.10.2 

the shutdown and refuel positions normally maintained for 
the reactor mode switch in MODES 3, 4, and 5 are provided to 
preclude reactivity excursions that could potentially result 
in fuel failure. Interlock testing that requires moving the 
reactor mode switch to other positions (run, startup/hot 
standby, or refuel) while in MODE 3, 4, or 5, requires 
administratively maintaining all control rods inserted and 
no other CORE ALTERATIONS in progress. With all control 
rods inserted in core cells containing one or more fuel 
assemblies, and no CORE ALTERATIONS in progress, there are 
no credible mechanisms for unacceptable reactivity 
excursions during the planned interlock testing. 

For postulated accidents, such as control rod removal error 
during refueling or loading of fuel with a control rod 
withdrawn, the accident analysis demonstrates that fuel 
failure will not occur {Refs. 2 and 3}. The withdrawal of a 
single control rod will not result in criticality when 
adequate SOM is maintained. Also, loading fuel assemblies 
into the core with a single control rod withdrawn will not 
result in criticality, thereby preventing fuel failure. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. MODES 3, 4, and 5 operations 
not specified in Table 1.1-1 can be performed in accordance 
with other Special Operations LCOs {i.e., LCO 3.10.1, 
"Inservice Leak and Hydrostatic Testing Operation," 
LCO 3.10.3, •single Control Rod Withdrawal-Hot Shutdown," 
LCO 3.10.4, nsingle Control Rod Withdrawal-Cold Shutdown,n 
and LCO 3.10.8, "SOM Test-Refueling") without meeting this 
LCO or its ACTIONS. If any testing is performed that 
involves the reactor mode switch interlocks and requires 
repositioning beyond that specified in Table 1.1-1 for the 
current MODE of operation, the testing can be performed, 
provided all interlock functions potentially defeated are 
administratively controlled. In MODES 3, 4, and 5 with the 
reactor mode switch in shutdown as specified in Table 1.1-1, 
all control rods are fully inserted and a control rod block 

{continued) 
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is initiated. Therefor.e, all control rods in core cells 
that contain one or more fuel assemblies must be verified 
fully inserted while in HODES 3, 4, and 5, with the reactor 
mode switch in other than the shutdown position. Th.e 
additional LCO requirement to preclude CORE ALTERATIONS is 
appropriate for MODE 5 operations, as discussed below, and 
is inherently met in MODES 3 and 4 by the definition of CORE 
ALTERATIONS, which cannot be performed with the vessel head 
in pl ace. 

In MODE 5, with the reactor mode switch in the refuel 
position, only one control rod can be withdrawn under the 
refuel position one-rod-out interlock (LCO 3.9.2, •Refuel 
Position One-Rod-Out Interlockn). The refueling equipment 
interlocks (LCO 3.9.1, •Refueling Equipment Interlocksa) 
appropriately control other CORE ALTERATIONS. Due to the 
increased potential for error in controlling these multiple 
interlocks, and the limited duration of tests involving the 
reactor mode switch position, conservative controls are 
required, consistent with MODES 3 and 4. The additional 
controls of administratively not permitting other CORE 
ALTERATIONS will adequately ensure that the reactor does not 
become critical during these tests. 

Any required periodic interlock testing involving the 
reactor mode switch, while in MODES 1 and 2, can be 
performed without the need for Special Operations 
exceptions. Mode switch manipulations in these MODES would 
likely result in unit trips. In MODES 3, 4, and 5, this 
Special Operations LCO is only permitted to be used to allow 
reactor mode switch interlock testing that cannot 
conveniently be performed without this allowance or testing 
which must be performed prior to entering another MODE. 
Such interlock testing may consist of required 
Surveillances, or may be the result of maintenance, repair, 
or troubleshooting activities. In MODES 3, 4, and 5, the 
interlock functions provided by the reactor mode switch in 
shutdown {i.e., all control rod~ inserted and incapable of 
withdrawal) and refueling (i.e., refueling interlocts to 
prevent inadvertent ~riticality during CORE ALTERATIONS) 
positjons can be administratively controlled adequately 
during the perfonnance of certain tests. 

(continued) 

B 3.10-7 Revision No. 0 



BASES (continued; 

ACTIONS 

'SU RVEI LLANC E 
REQUIREMENTS 

PBAPS UNIT 3 

Reactor Mode Switch Interlock Testing 
B 3.10.2 

A.l, A,2. A.3.1. and A.3.2 

These Required Actions are provided to restore compliance 
with the Technical Specifications overridden by this Special 
Operations LCO. Restoring compliance will also result in 
exiting the Applicability of this Special Operations LCO. 

All CORE ALTERATIONS except control rod insertion, if in 
progress, are immediately suspended in accordance with 
Required Action A.l, and all insertable control rods in core 
cells that contain one or more fuel assemblies are fully 
irrserted within 1 hour, in accordance with Required 
Action A.2. This will preclude potential mechanisms that 
could lead to criticality. Suspension -0f CORE ALTERATIONS 
shall not preclude the completion of movement of a component 
to a safe condition. Placing the reactor mode switch in the 
shutdown position will ensure that all inserted control rods 
remain inserted and result in operating in accordance with 
Table 1.1-1. Alternatively, 1f in MODE 5, the reactor mode 
switch may be placed in the refuel position, which will also 
result in operating in accordance with Table 1.1-1. A Note 
is added to Required Action A.3.2 to indicate that this 
Required Action is only appl_icable in MODE 5, since only the 
shutdown position is allowed in MODES 3 and 4. The allowed 
Completion Time of 1 hour for Required Action A.2, Required 
Action A.3.1, an~ Required Action A.3.2 provides sufficient 
time to normally insert the control rods and place the 
reactor mode switch in the required position, based on 
operating experience, and is acceptable given that all 
operations that could increase core reactivity have been 
suspended. 

SR 3.10.2.1 and SR 3,10.2.2 

Meeting the requirements of this Special Operations LCO 
maintains operation consistent with or conservative to 
operating with the reactor mode switch in the shutdown 
position (or the refuel position for MODES). The fun-ctions 
of the reactor mode switch interlocks that are not in 
effect, due to the testing in progress, are adequately 
compensated for by the Special Operations LCO requirements. 
The admin1strati~e Gcntrols are to be periodically verified 
to ensure that the operationul requirements continue to be 
met. The Surveillance freqwency is Gontralled under the 
Surveillance Frequency Control Program. 

{continued) 
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1. UFSAR, Sect10~ 7.2.3.7. 

2. UFSAR, s~ction 14.5.3.3. 

3. UF5AR, Section 14.5.3.4. 
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B 3.10.3 Single Control Rod Withdrawal-Hot Shutdown 

BASES 

BACKGROUND The ,urpose of this MOOE 3 Special Operations LCO is to 
permit the withdrawal of a single control rod for testing 
while in hot shutdown, by imposing certain restrictions. In 
MOOE 3, the reactor mode switch is in the shutdown position, 
and all control rods are inserted and blocked from 
withdrawal. Many systems and functions are not required in 
these conditions, due to the other installed interlocks that 
are actuated when the reactor mode switch is in the shutdown 
position. However, circumstances may arise while i,n MOOE 3 
that present the need to withdraw a single control rod for 
various tests (e.g., friction tests, scra11 timing, and 
coupling integrity checks). These single control rod 
withdrawals are normally accomplished by selecting the 
refuel position for the reactor mode switch. This Special 
Operations LCO provides the appropriate additional controls 
to allow a single control rod withdrawal in MODE 3. 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

applicable and, provided the· assumptions of these analyses 
are satisfied in HOOE 3, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
the UFSAR (Refs. 1 and·2) demonstrate that the functioning 
of the refueling interlocks and adequate SOM w.i 11 pre.cl ude 
unacceptable reactivity excursions. 

PBAPS UNIT 3 

Refueling interlocks restrict the movement of control rQds 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one contrQl rod. Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be shut down even with the highest worth 
control rod withdrawn if adequate SOM exists. 

The control rod scram function provides backup protection to 
nomal refueling procedures and the refueling interlocks, 
which prevent ifladvertent criticalities during refueling. 

(continued) 
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Single Control Rod Withdrawal-Hot Shutdown 
B 3.10.3 

Alternate backup protection can be obtained by ensuring 
that five by five array of control rods, centered on the 
withdrawn control rod, are inserted and i,ncapable of 
withdrawal. 

As described in LCD 3'.0.7, compliance with Special 
Ope rat i.ons LCOs is opt i ona 1, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perfonn certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MOOE 3 with the 
reactor mode switch in the refuel position can be perfonned 
in accordance with other Special Operations LCOs (i.e., 
LCO 3.10.2, "Reactor Mode Switch Interlock Testing") without 
meeting this Special Operations LCO or its ACTIONS. 
However, if a single control rod withdrawal is desired in 
MODE 3, controls consistent with those required during 
refueling must be implemented and this Special Operations 
LCO applied. •withdrawal,• in this application, includes 
the actual withdrawal of the control rod., as well as 
maintaining the control rod in a position other than the 
full-in position, and reinserting the control rod. The 
refueling interlocks of LCO 3.9.2, wRefuel Position 
One-Rod-Out Interlock,n required by this Special Operations 
LCO, will ensure that only one control rod can be withdrawn; 

To back up the refueling interlocks (LCO .3.9.2), the ability 
to scram the withdrawn control rod in the event of an. 
inadvertent criticality is provided by this Special 
Operations LCO's requirements in Item d.l. Alternately, 
provided a sufficient number of control rods in the vicinity 
of the withdrawn control rod are known to be inserted and 
incapable of withdrawal, Item d.2, the possibility of 
criticality on withdrawal of this control rod is 
sufficiently precluded, so as not to require the scram 
capability of the withdrawn control rod. Also, once this 
alternate (d.2) is completed, the SOM requirement to account 
for both the withdrawn untrippable (inoperable) control rod, 
and the highest worth control rod may be changed to allow 
the withdrawn untrippable (inoperabla) control rod to be the 
single highest worth control rod. 

(continued) 
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Contr-01 rod withdrawals are adequately contrqlled in 
MODES 1, 2, and 5 by existing LCOs. ln MODES 3 and 4, 
control rod withdrawal is only allowed if performed in 
accordance W•ith' this Special Operations LCD or Special 
Operations LCD 3.10.4, and if limited to one control rod. 
This allowance is only provided with the reactor mode switch 
in the refuel position. For these conditions, the 
one-rod-out interlock (LCD 3.9.2}, control rod position 
indication (.LCO. 3.9.4, °Control Rod Position Indication"}, 
full in$ertion requirements for all other control rods. and 
scram functions { LCO 3. 3. 1. 1, "Reactor Protection System 
(RPS) Instrwnentation," and LCO 3.9.5, Control Rod 
OPERABILITY-Refueling"), or the added administrative 
controls in Item d.2 of this Special Operations LCO, 
minimize p.otential reactivity excursions. 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 3. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3.also specifies 
Requi.red Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the ~ondition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the LCO. 

If one or more of the requirements ~pecified in this Special 
Operations LCO are not met, the ACTIONS applicable to the 
stated requfrements of the affected LCOs are irmtediately 
entered as directed by Required Action A.l. Required 
Action A.I has been modified by a Note that clarifies the 
intent of any other LCO's Required Action to insert all 
control rods. This Required Action includes exiting this 
Special Operations Applitability by returning the rQactor 
mode switch to the shutdown posit1on. A second Note has 
been added, which clarifies that this Required Action is 
only appHcable ff the requirements not met are for an 
affected LCO. 

{continued) 
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A.2.1 an,ct A.2,2 

Required Actions A.2.1 and A.2.2 are alternate Required 
Actions that can be taken instead of Required Action A.l to 
restore compljance with the normal MODE 3 requirements, 
thereby exiting this Special Operations LCO's Aprlicability. 
Actions must be initiated immediately to insert all 
insertable control rods. Actions must continue until all 
such control rods are fully inserted. Placing the reactor 
mode switch in the shutdown position will ensure all 
inserted rods remain inserted and restore operation in 
accordance with Table 1.1-1. The allowed Completion Time of 
1 hour to place the reactor mode switch in 'the shutdown 
position provides sufficient time to normally insert the 
control rods. 

SR 3.10.3.1, SR 3,10.3,2, and SR 3.10.3.3 

The other LCOs made applicable in this Special Operations 
LCO are required to have their Surveillances met to 
establish that this Special Operations LCO 1s being met. If 
the local array of control rods is inserted and disarmed 
while the scram function for the withdrawn rod is not 
available, periodic verification in accordance with 
SR 3.10.3.2 is required to preclude the possibility of 
criticality. SR 3.10.3.2 has been modified by a Note, which 
clarifies that this SR is not required to be met if 
SR 3.10.3.1 is satisfied for LCO 3.10.3.d.l requirements, 
since SR 3.10.3.2 demonstrates that the alternative 
LCO 3.10.3.d.2 requirements are satisfied. Also, 
SR 3.10.3.3 verifies that all control rods other than the 
control rod be.ing withdrawn are fu1ly inserted. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown 

BASES 

BACKGROUND The purpose of this HOOE 4 Special Operations LCO is to 
permit t_he withdrawal of a single control rod for testing or 
maintenance, while in cold shutdown, by imposing certain 
restrictions. In MOOE 4, the reactor mode switch is in the 
shutdown position, and all control rods are inserted and 
blocked from withdrawal. Many systems and functions are not 
required in these conditions, due to the installed 
interlocks associated with the reactor mode switch in the 
shutdown position. Circumstances may arise whil~ in MODE 4, 
however, that present the need to withdraw a single control 
rod for various tests (e.g., friction tests, scram time 
testing, and coupling integrity checks). Certain situations 
may also require the removal of the associated control rod 
drive (CRD). These single control rod withdrawals and 
possible subsequent removals are normally accomplished by 
selecting the refuel position for the reactor mode switch. 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

applicable and, provided the assumptions of these analyses 
are satisfied in MODE 4, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
the UFSAR (Refs. 1 and 2) demonstrate that the functioning 
of the refueling interlocks and adequate SOM will preclude 
unacceptable reactivity excursions. 

PBAPS UNIT 3 

Refueling .interlocks restrict the movement of .cantrol rods 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one control rod. Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be shut down even with the highest ~orth 
control rod withdrawn if adequate SDM exists. 

The control rod scram function provides backup protection in 
the event of normal refueling procedures and the refueling 
interlocks fail to prevent inadvertent criticaliti'es du,-ing 
refueling. Alternate backup protection can be obtained by 
ensuring that a five by five array of control rods, centered 
on the withdrawn control rod, are inserted and incapable of 

lconti:nuedJ 
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withdrawal. This alternate backup protection is required 
when removing a CRD because this removal renders the 
withdrawn control rod incapable of being scrammed. 

As described in LCO 3.0.7, compliance with Special 
Operations LCQs is optional, and therefor~, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately IIOdifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MOOE 4 with the 
reactor mode switch in the refuel position can be perfonned 
in accordance with other Leos (i.e., Special Operations 
LCO 3.10.2, "Reactor Mode Switch Interlock Testing 8

) without 
meeting this Special Operations LCO or its ACTIONS. If a 
single control rod withdrawal is desired in MODE 4, controls 
consistent with those required during refuelfng must be 
implemented and this Special Operations LCO applied. 
nwithdrawa1,• in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position other than the full-in position, 
and reinserting the control rod. 

The refueling interlocks of LCO 3.9.2, "Refuel Position 
One-Rod-Out Interlock,• required by this Special Operations 
LCO will ensure that only one control rod can be withdrawn. 
At the time CRD removal begins, the disconnection of the 
position indication probe will cause LCO 3.9.4, "Control Rod 
Position lndication,A and 0 therefore, LCO 3.9.2 to fail to be 
met. Therefore, prior to commencing CRD removal, a control 
rod withdrawal block is required to be inserted to ensure 
that no additional control rods can be withdrawn and that 
compliance with this Special Operations LCO i~ maintained. 

To back up the refueling interlocks (LCO 3.9.2) or the 
control rod withdrawal block, the ability to scram the 
withdrawn- control rod in the event of an inadvertent 
criticality is provided by the Special Operations LCO 
requirements in Item c.l. Alternatively, when the scram 

(continued) 
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Single Control Rod Withdrawal-Cold Shutdown 
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function is not OPERABLE, or when the CRD is to be removed, 
a sufficient number of rods in the vicinity of the withdrawn 
control rod are required to be inserted and made incapable 
of withdrawal (Item c.2). This precludes the possibility of 
criticality upon withdrawal of this control rod. Also, once 
this alternate (Item c.2) is completed, the SOM requirement 
to account for both the withdrawn untrippable (inoperable) 
control rod, and the highest worth control rod may be 
changed to allow the withdrawn untrippable (inoperable) 
control rod to be the single highest worth control rod. 

Control rod withdrawals are adequately controlled in 
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4, 
control rod withdrawal is only allowed if perfonne.d in 
accordance with Special Operations LCO 3.10.3, or this 
Special Operations LCO, and if limited to one control rod. 
This allowance is only provided with the reactor mode switch 
in the refuel position. 

During these conditions, the full insertion requirements for 
all other control rods, the one-rod-out interlock 
(LCO 3.9.2), control rod position indication (LCO 3.9.4), 
and scram functions (LCO 3.3.1.1, "Reactor Protection System 
(RPS) Instrumentation," and LCO 3.9.5, "Control Rod 
OPERABILITY-Refueling"), or the added administrative 
controls in Item b.2 and Item c.2 of this Special Operations 
LCO, provide mitigation of potential reactivity excursions. 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 4. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the LCO. 

{continued) 
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A.I, A[2.l, and A.2.2 

If one or more of the requirements of this Special 
Operations LCO are not met with the affected control rod 
insertable, these Required Actions r~store operation 
consistent with normal MODE 4 conditions (i.e., all rods 
inserted) or with the exceptions allowed in this Special 
Operations LCO. Required Action A.I has been modified by a 
Note that clarifies that the intent of any other LCO's 
Required Action is to insert all control rods. This 
Required Action includes exiting this Special Operations 
Applicability by returning the reacto.r mode switch to the 
shutdown position. A second Note ha$ been added to Required 
Action A.I to clarify that this Required Action is only 
applicable if the requirements not met are for an affected 
LCD. 

Required Actions A.2.1 and A.2.2 are specified, based on the 
assumption that the control rod is being withdrawn. If the 
control rod is still insertable, actions must be inunediately 
initiated to fully insert all insertable control rods and 
within I hour place the reactor mode switch in the shutdown 
position. Actions must continue until all such control rods 
are fully inserted. The allowed Completion Time of 1 hour 
for placing the reactor mode switch in the shutdown position 
provides sufficient time to normally insert the control 
rods. 

B.1, 8.2.1, and 8.2.2 

If one or more of the requirements of this Special 
Operatiens LCO are not- met with the affected control rod not 
insertable, withdrawal of the control rod and removal of the 
associated CRD must be immediately suspended. If the CRO 
has been removed, such that the control rod is not 
insertable, the Required Actions require the most 
expeditious action be taken to either initiate action to 
restore the CRD and insert its control rod, or initiate 
action to restore compliance with this Special Operations 
LCO. 

(continued} 

B 3.10-17 Revision No. 0 



( 
' 

BASES (continued) 

SURVEILLANCE 
REQU I REMEN'TS 

REFERENCES 

PBA'PS UN IT 3 

Single Control Rod Withdrawal-Cold Shutdown 
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SR 3,10.4.1. SR 3.lQ.4.2. SR 3,10.4.3. and SR 3,10.4,4 

The other LCOs made applicable by this Special. Operations 
LCO are required to have their a~sociat€d surveillances met 
to establish that this Specia1 Operations LCO is being met. 
If the local array of control rods is inserted and disarmed 
while the scram function for the withdrawn rod is not 
available, periodic verification is required to ensure that 
the possibility of criticality remains precluded. 
Verification that all the other control rods are fully 
inserted is required to meet the SOM requirements. 
Verification that a control rod withdrawal block has been 
inserted ensures that no other control rods can be 
inadvertently withdrawn under conditions when position 
indication instrumentation is inoperable for tbe affected 
control rod. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.10.4.2 and SR 3.10 .. 4.4 have been modified by Notes, 
which clarify that these SRs are not required to be met if 
the alternative requirements demonstrated by SR 3.10.4.1 are 
satisfied. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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BASES 

BACKGROUND 

PBAPS UNIT 3 

The purpose of this MODE 5 Special Operations LCO is to 
permit the removal of a single CRD during refueling 
operations by imposing certain administrative controls. 
Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. The refueling interlocks use the 
11 full-in" position indicators to determine the position of 
all control rods. If the 0 full-in" position signal is not 
present for every control rod, then the all rods in 
permissive for the refueling equipment interlocks is not 
present and fuel loading is prevented. Also, the refuel 
position one-rod-out interlock will not allow the withdrawal 
of a second control rod. 

The control rod scram function provides backup protection in 
the event normal refueling procedures, and the refueling 
interlocks described above fail to prevent inadvertent 
criticalities during refueling. The requirement for this 
function to be OPERABLE precludes the possibility of 
removing the CRD once a control rod is withdrawn from a core 
cell containing one or more fuel assemblies. This Special 
Operations LCO provides controls sufficient to ensure the 
possibility of an inadvertent criticality is precluded, 
while allowing a single CRD to be removed from a core cell 
containing one or more fuel assemblies. The removal of the 
CRD involves disconnecting the position indication probe, 
which causes noncompliance with LCO 3.9.4, "Control Rod 
Position Indication,A and, therefore, LCO 3.9.1, "Refueling 
Equipment Interlocks," and LCO 3.9.2, 11 Refueling Posit•ion 
One-Rod-Out Interlock." The CRD removal also requires 
isolation of the CRD from the CRD Hydraulic System, thereby 
causing inoperability of the control rod {LCO 3.9.5, 
"Control Rod OPERABILITY-Refuelinga). 

(continued) 
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With the reactor mode switch in the refuel position, the 
analyses for control rod withdrawal during refueling are 
applicable and, provided the assumptions of these analyses 
are satisfied, these analyses will bound the consequences of 
accidents. Explicit safety analyses in the UFSAR (Refs. 1 
and 2} demonstrate that proper operation of the refueling 
interlocks and adequate SOM will preclude unacceptable 
reactivity excursions. 

Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical. These interlocks prevent the withdrawal 
of more than one control rod. Under these conditions, since 
only one control rod can be withdrawn, the core will always 
be shut down even with the highest worth control rod 
withdrawn if adequate SOM exists. By requiring all other 
control rods to be inserted and a control rod withdrawal 
block initiated, the function of the inoperable one-rod-out 
interlock (LCO 3.9.2) is adequately maintained. This 
Special Operations LCO requirement to suspend all CORE 
ALTERATIONS adequately compensates for the inoperable all 
rods in permissive for the refueling equipment interlocks 
(LCD 3.9.1). 

The control rod scram function provides backup protection to 
normal refueling procedures and the refueling interlocks, 
which prevent inadvertent criticalities during refueling. 
Since the scram function and refueling interlocks may be 
suspended, alternate backup protection required by this 
Special Operations LCO is obtained by ensuring that a five 
by five array of control rods, centered on the withdrawn 
control rod, are inserted and ar~ incapable of being 
withdrawn, and all other control rods are inserted and 
incapable of being withdrawn (by insertion of a control rod 
block}. 

As described in LCD 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Pol icy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

{continued) 
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As described in LCO 3.0.7, ·compliance with this Special 
Operations LCO is optional. Operation in MOOE 5 with any of 
the following LCOs, LCO 3.3.1.1, "Reactor Protection System 
(RPS) Instrumentation," LCO 3.3.8.2, "Reactor Protection 
System (RPS) Electric Power Monitoring," LCO 3.9.1, 
LCO 3.9.2, LCO 3.9.4, or LCO 3.9.5 not met, can be performed 
in accordance with the Required Actions of these LCOs 
without meeting this Special Operations LCO or its ACTIONS. 
However, if a single CRD removal from a core cell containing 
one or more fuel assemblies is desired in MODE 5, controls 
consistent with those required by LCO 3.3.1.1, LCO 3'.3.8.2, 
LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 must be 
implemented, and this Special Operations LCO applied. 

By requiring all other control rods to be inserted and a 
contro.l rod withdrawal block initiated, the function of the 
inoperable one-rod-out interlock (LCO 3.9.2) is adequately 
maintained. This Special Operations LCO requirement to 
suspend all CORE ALTERATIONS adequately compensates for the 
inoperable all rods in permissive for the refueling 
equipment interlocks (LCO 3.9.1). Ensuring that the five by 
five array of control rods, centered on the withdrawn 
control rod, are inserted and incapable of withdrawal 
adequately satisfies the backup protection that LCO 3.3.1.1 
and LCO 3.9.2 would have otherwise provided. Also, once 
these requirements (Items a, b, and c) are completed, the 
SOM requirement to account for both the withdrawn 
untrippable (inoperable) control rod and the highest worth 
control rod may be changed to allow the withdrawn 
untrippable (inoperable) control rod to be the single 
highest worth control rod. 

Operation in MODE 5 is controlled by existing LCOs. The 
allowance to comply with this Special Operations LCO in lieu 
of the ACTIONS of LCO 3.3.1.1, LCO 3.3.8.2, LCO 3.9.1, 
LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 is appropriately 
controlled with the additional administrative controls 
required by this Special Operations LCO, which reduce the 
potential for reactivity excursions. 

(continued) 
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If one or more of the requirements of this Special 
Operations LCO are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for failure to meet LCO 3.3.1.1, 
LCO 3.9.1, LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 (i.e., all 
control rods inserted) or with the allowances of this 
Special Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2.1, and Required Action A.2.2 
are intended to require that these Required Actions be 
implemented in a very short time and carried through in an 
expeditious manner to either initiate action to restore the 
CRD and insert its control rod, or initiate action to 
restore compliance with this Special Operations LCO. 
Actions must continue until either Required Action A.2.1 or 
Required Action A.2.2 is satisfied. 

SR 3.10.5.1, SR 3,10,5.2, SR 3.10.5,3. SR 3.10,5,4, 
and SR 3.10.5.5 

Verification that all the control rods, other than the 
control rod withdrawn for the removal of the associated CRD, 
are fully inserted is required to ensure the SOM is within 
limits. Verification that the local five by five array of 
control rods, other than the control rod withdrawn for 
removal of the associated CRD, is inserted and disarmed, 
while the scram function for the withdrawn rod is not 
available, is required to ensure that the possibility of 
criticality remains precluded. Verification that a control 
rod withdra~al block has been inserted ensures that no other 
control rods can be inadvertently withdrawn under conditions 
when position indication instrumentation is inoperable for 
the withdrawn control rod. The Surveillance for LCO 3.1.1, 
which is made applicable by this Special Operations LCO, is 
required in order to establish that this Special Operations 
LCO is being met. Verification that no other CORE 
ALTERATIONS are being made is required to ensure the 
assumptions of the safety analysis are satisfied. 

Periodic verificatian of the administrative controls 
established by this Special Operations LCO is prudent to 
preclude the possibility of an inadvertent criticality. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
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1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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The purpose of this MOOE 5 Special Operations LCO is to 
permit multiple control rod withdrawal during refueling by 
imposing certain administrative controls. 

Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. When all four fuel assemblies are 
removed from a cell, the control rod may be withdrawn with 
no restrictions. Any number of control rods may be 
withdrawn and removed from the reactor vessel if their cells 
contain no fuel. 

The refueling interlocks use the "full-inn position 
indicators to determine the position of all control rods. 
If the nfull-in" position signal is not present for every 
control rod, then the all rods in pennissive for the 
refueling equipment interlocks is not present and fuel 
loading is prevented. Also, the refuel position one-rod-out 
interlock will not allow the withdrawal of a second control 
rod. 

To allow more than one control rod to be withdrawn during 
refueling, these interlocks must be defeated. This Special 
Opera,tions LCO establishes the necessary pdministrative 
controls to allow bypassing the "full-inn position 
indicators. 

Explicit safety analyses i'n the UFSAR {Refs. 1, 2, and 3') 
demonstrate that the functioning of the r€fueling interlocks 
and adequate SOM will prevent unacceptable reactivity 
excursions during refueling. To allow multiple control rod 
withdrawals, control rod removals, associated control rod 
drive (CRD) removal, or any combination of these, the nfull 
in• position indication is allowed to be bypassed for each 
withdrawn control rod if all fuel has been removed from the 
cell. With no fuel assemblies in the core cell, the 
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associated control rod has no reactivity control function 
and is not required to remain inserted.· Prior to reloading 
fuel into the cell, however, the associated control rod must 
be inserted to ensure that an inadvertent criticality does 
not occur, as evaluated in the Reference 3 analysis. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perfonn certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation in MODE 5 with either 
LCO 3.9.3, ncontrol Rod Position,u LCO 3.9.4, "Control Rod 
Position Indication," or LCO 3.9.5, "Control Rod 
OPERABILITY-Refueling,• not met, can be performed in 
accordance with the Required Actions of these LCOs without 
meeting this Special Operations LCO or its ACTIONS. If 
multiple control rod withdrawal or removal, or CRD removal 
is desired, all four fuel assemblies are required to be 
removed from the associated cells. Prior to entering this 
LCO, any fuel remaining in a cell whose CRO was previously 
removed under the provisions of another LCO must be removed. 
"Withdrawal," in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position other than the full-in position, 
and reinserting the control rod. 

When fuel is loaded into the core with multiple control rods 
withdrawn, special modified quadrant spiral reload sequences 
are used to ensure that reactivity additions are minimized. 
Spiral reloading encompasses reloading a cell (four fuel 
locations immediately adjacent to a control rod) on the edge 
of a continuous fueled region (the cell can be loaded in any 
sequence). Otherwise, all control rods must be fully 
inserted before loading fuel. 

(continued) 
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Operation in MODE 5 is controlled by existing LCOs. The 
exceptions from other LCD requirements (e.g., the ACTIONS of 
LCD 3.9.3, LCO 3.9.4, or LCD 3.9.5) allowed by this Special 
Operations LCD are appropriately controlled by requiring all 
fuel to be removed from eel 1 s whose "ful 1-in"' i ndi ca tors are 
allowed to be bypassed. 

A,l. A.2. A.3.1. and A,3.2 

If one or more of the requirements of this Special 
Operations LCO are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for refueling (i.e., all control 
rods inserted in core cells containing one or more fuel 
assemblies) or with the exceptions granted by thts Special 
Operations LCO. The Completion Times for Required 
Action A.1, Required Action A.2, Required Action A.3.1, and 
Required Action A.3.2 are intended to require that these 
Required Actions be implemented in a very short time and 
carried through in an expeditious manner to either initiate 
action to restore the affected CRDs and insert their control 
rods, or initiate action to restore compliance with this 
Special Operations LCO. 

SR 3.10.6.1. ~R 3,10.6.2, and SR 3,10.6.3 

Periodic verification of the administrative controls 
established by this Special Operations LCD is prudent to 
preclud~ the possibility of an inadvertent criticality. The 
Surveillance FrequenfY is controlled UQder the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 

B 3.10-26 Rev131on No. 87 



Control Rod Testi.ng-Op.erathrn 
B '3.HL7 

{~ ... : B 3 .10 SPECIAL OPERATIONS 
', ' 

B 3.10.7 Control Rod Testing-Operating 

BASES 

BACKGROUND The purpose of this Special Operations LCO is to permit 
cQntrol rod testing, while in MODES 1 and 2, by imposing 
certain administrative controls. Control rod patterns 
during startup conditions are controlled by the operator and 
the rod worth minimizer (RWM} (LCO 3.3.2.1, "Control Rod 
Block Instrumentationa), such that only the specified 
control rod sequences and relative positions required by 
LCO 3.1.6, "Rod Pattern Control,n are allowed over the 
operating range from all control rods inserted to the low 
power setpoint (LPSP) of the RWM. The sequences effectively 
limit the potential amount and rate of reactivity increase 
that could occur during a control rod drop accident (CRDA). 
During these conditions, control rod testing is sometimes 
required that may result in control rod patterns not in 
compliance with the prescribed sequences of LCO 3.1.6. 
These tests include SOM demonstrations, control rod scram 
time testing, control rod friction testing, and testing 
performed during the Startup Test Program. This Special 
Operations LCO provides the necessary exemption to the 
requirements of LCO 3 .1. 6 and provides additional 
administrative controls to allow the devjations in such 
tests from the prescribed sequences in LCO 3.1.6. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the CRDA are summarized in References 1 and 2. CRDA 

analyses assume the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analyses. The RWM provjdes 
backup to operator control of the withdrawal sequences to 
ensure the initial cortditions of the CRDA analyses are .not 
violated. For special sequences developed for control rod 
testing, the initial control rod patterns assumed in the 
safety analysis of References I and 2 may not be preserwed. 
Therefore speci a 1 CRDA analyses are required to demcmstrate 
that these special sequences will not result in unacceptable 
consequences, should a CRDA occur during the testing. These 
analyses, performed in accordance with an NRC approved 
methodology, are dependent on the specific test being 
performed. 

] Q 
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As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Control rod testing may be 
perfonned in compliance with the prescribed sequences of 
LCO 3.1.6, and during these tests, no exceptions to the 
requirements of LCO 3.1.6 are necessary. For testing 
performed with a sequence not in compliance with LCO 3.1.6, 
the requirements of LCO 3.1.6 may be suspended, provided 
additional administrative controls are placed on the test to 
ensure that the assumptions of the special safety analysis 
for the test sequence are satisfied. Assurances that the 
test sequence is followed can be provided by either 
programming the test sequence into the RWM, with confonnance 
verified as specified in SR 3.3.2.1.8 and allowing the RWM 
to monitor control rod withdrawal and provide appropriate 
control rod blocks if necessary, or by verifying conformance 
to the approved test sequence by a second licensed operator 
or other qualified member of the technical staff. These 
controls are consistent with those nor111ally applied to 
operation in the startup range as defined in the SRs and 
ACTIONS of LCO 3.3.2.1, °Control Rod Block Instrumentation." 

Control rod testing, while in MODES 1 and 2, with THERMAL 
POWER greater than 10% RTP, is adequately controlled by the 
existing LCOs on power distribution limits and control rod 
block instrumentation. Control rod movement during these 
conditions is not restricted to prescribed sequences and can 
be performed within the constraints of LCO 3.2.1, "AVERAGE 
PLANAR LINEAR HEAT GENERATION RATE (APLHGR),A LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR),• LCO 3.2.3, 0 LINEAR 
HEAT GENERATION RATE (LHGR)," and LCO 3.3.2.1. With THERMAL 
POWER less than or equal to 10% RTPr the provisions of this 
Special Operations LCO are necessary to perform special 
tests that are not in conformance with the prescribed 
sequences of LCO 3.1.6. While in MODES 3 and 4, control rod 
withdrawal is only allowed if performed in accordance with 

{continued} 
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Special Operations LCO 3.10.3, ASingle Control Rod 
Withdrawal-Hot Shutdown,• or Special Operations LCO 3.10.4, 
"Single Control Rod Withdrawal-Cold Shutdown,R which 
provide adequate controls to ensure that the assumptions of 
the safety analyses of Reference 1 and 2 are satisfied. 
During these Special Operations and while in MODE 5, the 
one-rod-out interlock (LCO 3.9.2, "Refuel Position 
One-Rod-Out Interlock, 0

) and scram functions (LCO 3.3.1.1, 
~Reactor Protection System (RPS) Instrumentation,fl and 
LCO 3.9.5, °Control Rod OPERABILITY-Refuelinga), or the 
added administrative controls prescribed in the applicable 
Special Operations LCOs, provide mitigation of potential 
reactivity excursions. 

AJ. 

With the requirements of the LCO not met (e.g., the control 
rod pattern is not in compliance with the special test 
sequence, the sequence is improperly loaded in the RWM) the 
testing is required to be immediately suspended. Upon 
suspension of the special test, the provisi.ons of LCO 3.1.6 
are no longer excepted, and appropriate actions are to be 
taken to restore the control rod sequence to the prescribed 
sequence of LCO 3.1.6, or to shut down the reactor, if 
required by LCO 3.1.6. 

SR 3.10.7.1 

With the special test sequence not prograJ11Ded into the RWM, 
a second licensed operator or other qualified member of the 
technical staff (i.e., personnel trained in accor,dance with 
an approved training program for thi5 test) is required to 
verify conformance with the approved sequence for the test. 
This verification must be perfonned during control roo· 
movement to prevent deviations from the specified sequence. 
A Note is added to ind-icate that this Surveillance does not 
need to be met if SR 3.10.7~2 is satisfied. 

(continued} 
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SR 3.10.7.2 

When the RWM pr0vides conformance to the special test 
sequence, Ehe test sequence must be verified to be cor~~ctly 
loaded into the RWM prior to control rod movement. This 
Surveillance demons~rates compliance with SR 3.3.2.1.8, 
thereby demonstrating that the RWM is OPERABLE. ·A Note has 
been add~d to indicate that this Surveillance does not need 
to be met if SR 3.10.7.1 is satisfied. 

1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

2. Letter from T. Pickens (BWROG) to G.C. Lainas ('NRC) 
"Amendment 17 to General Electric Licensing Topical 
Report NEDE-24011-P-A," August 15, 1986. 
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The purpose of this MOOE 5 Special Operations LCO is to 
permit SOM testing to be perfonned for those plant 
configurations in ,which the reactor pressure vessel (RPV} 
head is either not in place or the head bolts are not fully 
tensioned. 

LCO 3.1.1, "SHUTDOWN MARGIN (SDM), 8 requires that adequate 
SOM be demonstrated following fuel movements or control rod 
replacement within the RPV. The demonstration must be 
performed prior to or within 4 hours after criticality is 
reached. This SOM test may be performed prior to or during 
the first startup following the refueling. Performing the 
SOM test prior to startup requires the test to be performed 
while in MOOE 5, with the vessel head bolts less than fully 
tensioned (and possibly with the vessel head removed}. 
While in MODE 5, the reactor mode switch is required to be 
in the shutdown or refuel position, where the applicable 
control rod blocks ensure that the reactor will not become 
critical. The SOM test requires the reactor mode switch to 
be in the startup/hot standby position, since more than one 
control rod will be withdrawn for the purpose of 
demonstrating adequate SDM. This Special Operations LCO 
provides the appropriate additional controls to allow 
withdrawing llOre than one control rod from a core' cell 
containing one or more fuel assemblies when the reactor 
vessel head bolts are less than fully tensioned. 

Prevention and mitigation of unacceptable reactivity 
excursions during control rod withdrawal, with the reactor 
mode switch in the startup/hot standby position while in 
MODE 5, is provided by the wide range neutron monitor (WRNM) 
period-short scram {LCO 3.3.1.1, "Reactor Protection System 
(RPS) Instrumentation"}, and control rod block 
instrumentation (LCO 3.3.2.1, "Control Rod Block 
Instrumentation"). The limiting reactivity excursion during 
startup conditions while in MODE 5.is the control rod drop 
accident (CRDA). 

<contioue<U 
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CROA ,analyses assume that the reactor operator follows 
prescribed withdrawal sequences. For SDM tests perfomed 
within these defined sequences, the analyses of References 1 
and 2 -are applicable. However, for some sequence-s dev-eloped 
for the SDM testing, the control rod patterns assumed in the 
safety analyses of References 1 and 2 may not be met. 
Therefore, special CRDA analys_es, performed in accorda-nce 
with an NRC approved methodology, are required to 
demonstrate the SOM test sequence will not result in 
unacceptable consequences should a CRDA occur during the 
testing. For the purpose of this test, the p-rotection 
provided by the normally required MODE 5 applicable LCOs, in 
addition to the requirements of this LCO, will maintain 
normal test operations as well as postulated accidents 
within the bounds of the appropriate safety analyses 
(Refs. 1 and 2). In additio-n to the added requirements for 
the RWM, WRNM, APRM, and control rod coupling, the notch out 
mode is specified for out of sequence withdrawals. 
Requiring the notch out mode limits withdrawal steps to a 
single notch, which limits inserted reactivity, and allows 
adequate monitoring of changes in neutron flux, which may 
occur during the test. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional~ and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.o:7, compliance with this Special 
Operations LCO is optional. SDM tests may be performed 
while in MOOE 21 in accorclarrce with Table 1.1-1, withuut 
meeting this Special Operations LCO or its ACTIONS. For SOM 
tests performed while in MODE 5, additional requirements 
must be met to ensure that adequate protection against 
potentjal reactivity excursfons is available. To provide 
additional scram protection beyond the normally required 
WRNMs, the APRMs are also required to be OPERABLE (LCO 
3.3.1.1 1 Functions 2P, 2.d and 2e) as though the reactor 
were in MOOE 2. Because multiple control rods will be 
withdrawn and the reactor will potentially become cr1tical, 
the approved control rod withdrawal sequence must be 
enf0rted by the RWM (LCO 3.3.2.1, Function 2, MODE 2), or 
must he verified by a 

{c-0ntl nyed) 
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secQnd licensed operator or other qualified member of the 
technical staff. To provide additional pr~tection against 
an inadvertent criticality, control rod w1ttidrawals that do 
not confQrm to the analyzed rod position ~eq~ence specified 
iff LCO 3.1.6, "Rod Pattern Control," (i.e., out of sequence 
control rod withdrawals) must be made in the individual 
notched withdrawal mode to minimize the potential reactivity 
insertion associated with each movement. Coupling integrity 
of withdrawn control rods is required to minimize the 
probability of a CRDA and ensure proper functioning of the 
withdrawn control rods, if they are required to scram. 
Because the reactor vessel head may be remov-ed during these 
tests, no other CORE ALTERATIONS may be in progress. 
Furthermore, since the control rod scram function with the 
RCS at atmospheric pressure relies solely on the CRD 
accumulator, it is essential that the CRD charging water ' 
header remain pressurized. This Special Operations LCO then 
allows changing the Table 1.1-1 reactor m0de switch position 
requirements to include the startup/hot stfrndby position, 
such that the SDM tests may be performed while in MODE 5. 

These SOM test Special Operations requirements are only 
applicable if the SOM tests are to be performed while in 
MOD[ 5 with the reactor vessel head removed or the head 
bolts not fully tensioned. Additional requirements during 
these tests to enforce control rod withdrawal sequences and 
restrict other CORE ALTERATIONS provide protection against 
potential reactivity excursions. Operations in all other 
MODES are unaffected by this LCO. 

A.1 and A.2 

With one or more control rods discovered uncoupled duri~g 
this Special Operation, a controlled insertion of each 
uncoupled control rod is required; either to attempt 
r~coupling, or to preclude a control rod drop. This 
controlled insertion is preferred since, if the control rod 
fails to follow the drive as it is withdrawn (i.e., is 
"stuck" in an inserted position), placing the reactor mode 
switch in the shutdown positioh per Required Action B.l 
could cause substantial secondary damage. If recoupling is 
not accomplished, operation may continue, provided the 
control rods are fully inserted within 3 hours and disarm~d 
(electrically or hydraulically) within 4 hDurs. Inserting a 
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A.I and A.2 (continued) 

control rod ensures the shutdown and scram capabilities are 
not adversely affected. The contral rod is disarmed to 
prevent inadvertent withdrawal during subsequent operations. 
The control rods can be hydraulically disarmed by closing 
the drive water and exhaust water isolation valves. 
Electrically,, the control rods can be disarmed by 
disconnecting power from all four directional control valve 
solenoids. Required Action A.I is modified by a Note that 
allows the RWH to be bypassed if required to allow insertion 
of the inoperable control rods and continued operation. 
LCO 3.3.2.1, •control Rod Block tnstrumentation,a ACTIONS 
provide additional requirements. when the RWM' is bypassed to 
ensure compliance with the CRDA analysis. 

The allowed Completion Times are reasonable, considering the 
small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems. 

Condition A is 110dified by a Note allowing separate 
Condition entry for each uncoupled control rod. This is· 
acceptable since the Required Actions for this Condition 
provide appropriate compensatory actions for each uncoupled 
control rod. Complying with the Required Actions.may allow 
for continued operation. Subsequent uncoupled control rods 
are governed by subsequent entry into the Condition and 
application of the Required Actions. 

. 
With one or R10re of the requirements of this LCO not met for 
reasons other than an uncoupled control rod, the testing 
should be i·mmediately stopped by placing the reactor mode 
switch in the shutdown or refuel position. This results in 
a condition that is consistent with the requirements fo.r 
MOOE 5 where the provisions of this Special Operations LCO 
are no longer required. 

(continued) 
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SR 3.10,8.1, SR 3.10.S.2. and SR 3.10.8.~ 

LCO 3.3.1.1, Functions 2a, 2.d and 2e, made applicable in 
this Special Operations LCO, are required to have their 
Surveillances met to estab~ish that this Speciai Operat1ons 
LCO is being met. However, the control rod withdrawal 
sequences during the SOM tests may be enforced by the RWM 
(LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a 
second licensed operator or other qualified member of the 
technical staff. As noted, either the applicable SRs for 
the RWM (LCD 3.3.2.1) must be satisfied according to the 
applicable Frequencies CSR 3.10.8.2), or the proper movement 
of control rods must be verified (SR 3.10.8.3). This l~tter 
verification Ci .e., SR 3.10.8.3) must be performed during 
control rod movement to prevent deviations from the 
specified sequence. These surveillances provide adequate 
assurance that the specified test sequence is being 
followed. 

SR 3.10,8.4 

Periodic verification of the administrative controls 
established by this LCD will ensure that the reactor is 
operated within the bounds of the safety analysis. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.10.8.5 

CCoupling verification is performed to ensure the contr.ol rod 
is connected to the control rod drive mechanism and will 
perform its intended function when necessary. The 
verification is required to be performed any time a control 
rod is withdrawn to the "fu1l out" notch position, or prior 
to declaring the control rod OPERABLE after work on the 
control rod or CRD System that could affect coupling. This 
Frequency is acceptable, considering the low probability 
that a control rod will become uncoupled when it is not 
being moved as well as operating experience related to 
uncoupling events. 
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CRD charging water header pressure verification is performed 
to en$ure the motive force is available to scram the control 
rods in the event of a scram signal. Since the reactor is 
depressurized in MODE 5, there is insufficient reactor 
pressure to scram the control rods. Verification of 
charging water header pressure ensures that if a scram were 
required, capability for rapid control rod insertion would 
exist. The minimum pressure of 940 psig is well below the 
expected pressure of approximately 1450 psig while still 
ensuring sufficient pressure for rapid control rod 
insertion. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

1. 

2. 

' 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

Letter from T. Pickens CBWROG) to G.C. Lainas, NRC, 
"Amendment 17 to General Electric Licensing Topical 
Report NEOE-24011-P-A," August 15, 1986. 
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