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Exelon Generation®

200 Exelon Way
Kennett Square, PA 19348
www.exeloncorp.com

TS 5.5.10.d

April 12, 2019

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555
Peach Bottom Atomic Power Station, Units 2 and 3
Renewed Facility Operating License Nos. DPR-44 and DPR-56
NRG 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 O.d, Exelon Generation Company, LLC, hereby
submits a complete updated copy of the Unit 2 and Unit 3 Technical Specifications Bases.
The enclosed Bases include changes through the date of this letter.
If you have any questions or require further information, please contact Richard Gropp at
61 0-765-5557.
Respectfully,

David P. Helker
Manager, Licensing and Regulatory Affairs
Exelon Generation Company, LLC
Enclosures:

cc:

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

w/o Enclosures
USNRC Region I, Regional Administrator
USNRC Senior Resident Inspector, PBAPS
USNRC Project Manager, PBAPS
R. R. Janati, Pennsylvania Bureau of Radiation Protection
D. A. Tancabel, State of Maryland
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3.2"'."11 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 101
3.2-12 •••••••••• ~·••••••••••••••••• ~ ••••..•••••••••.•..•••••••••••••.••••..•.•.•••••••.•.•.•••.••...•.•.•••••••• Rev 143
3.2·12a ....••.•...••...••••..•.••..••••••.•..•••••.••.•••.••.••..•........••.•.......•...••...... ~ .•..••..•... R8v 143

3.2•13 •••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143

3.2·13a •.••••••••.••...•••.•••••.••••••••.••..••.••••••.•••.•••••••••.•••••••••••••••••••••••.••..•••.••••••• Rev. 143

PBAPS UNIT2

Revision No. 147

PBAPS UNIT 2 • LICENSE NO. DPR-44
TECHNICAL SPECIFICATIONS BASES
PAGE REVISION LISTING
B 3.3

INSTRUMENTATION
page(s)

3.3-1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••• Rev 134
3.3-5 - 6 (inclusive ) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••• Rev 24
3.3-7 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·; •••••••••••••••• Rev 124
3.3..8 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·•••••••••••••••• Rev 143
3.3-9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••• ~ •••••••••••••••••••• Rev 143
3.3-1 O
Rev 36
3.3-11 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• Rev
36
3.3-12 ••••••••••••••••••••••••••••••••••••••••••••~...... •••••••••••••••• •••••••••• ••••••••• ••.••••• ••••• •••••••• Rev .50

····································!······································································

3.3-12, ·············•!•····················································;.................................. Rev 143

3.3-12b ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143
3.3-12c •••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 123
3.3-17 ····························································································~·············· Rev 87

3.3·18 ••.••.•.•..•••••••••••....•••••••..•••.•..•.•••••••.••••••.••••..••.•••.••.•...••.••••...••.•.....••...•. Rev 143

3.3-19 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143
3.3-20 ••·......................................................................................................... Rev 134
3.3-21 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••;••••••••••••••••••••••••••• Rev 134
3.3-23 •••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 36
3.3-24 ............................................................................................................ Rev 50
3.3-25 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••.• Rev 60

3.3-26 •••••••••~ ••••••••••••••••••••••••••••••••••.•••••••••••.•••••••••••·•••••••••••..•.•••..••••••••••••••••.•• Rev. 36

3.3-27 •••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• Rev 123
3.3-27a ••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 123
3.3•27b ••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• Rev 143

3.3~28 ••••••.•••~····~··············································································~·········· Rev 123
3.3-29 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••,•••••••••••••••••
•••••••••••••••••••••••• Rev 143

3.3•30 •••••••••••••••••••••.•••••••.•••••••••••••••••••••..•••••••••••.•••••..•••••..••••••••.•.••.•••••••••..• Rev 114

3.3-31 ····································································
············~······· Rev 114
3.3•32 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·················
••••••••••••••••••••••••••••••••••••• Rev 114
3.3-33 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. !' ••••••••••••••••• •• ; . . . . . . . . . . . . Rev 114
3.3-34 ·························································~··············································· Rev 143
3.3-35 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·Rev 123
3.3-35a •••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 123
3.3-35b ................................................................................~...................... Rev 143

3.3-36 • 40 (inclu$ive) ························"·········

··············································· Rev 2:4
3.3-41 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
••••••••••••••••••••••••••••••••••••••• Rev 86
3.3-42· ••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••• Rev 86
3.3-43 ............................................................................................................ Rev 86

:J.3-44 ............................................................................................................ Rev 86

3.3-45 ............................................................................................................. Rev 36

3.3~46 ••••••••••••••••••••.•..•••••••••••••••••••••••••••••••••••••••.•••••••.••••••••••••••••••••..••••••••••••• Rev 36

3.3-48 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -. ••••••.•••••••••••••••••• Rev 143
3.3•49
Rev 63

••!'··············································

·································· ........ Rev
3.3-52 ...................................................·····~··········
...................................................········
BG

3.3-53 •••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• :••••••••••• Rev 86
3.3-54 ····················-:·····························
········································
86
3.3-55 •••••••••••••••••••••••••••••••••••••••••••••••••••·················
•••••••••••••••••••••••••••••••••••••••••••••••••••••••. Rev
Rev 86
3.3.:.55 ............................................................................................................ Rev 86

3.3-57 ............................................................................................................. Rev 61
3.3-58 •.••••.•....•..•••••.....•.•••.•.•.••.••••.••••••••.•••..•.•••..•.••....•••••...•••....•••••.••..••....•. .R.ev 146
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page(s)

3.3-59 ......................................................................................................... Rev 143

3.3-60 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143
3.3-62 ......................................................................................................... Rev 143
3.3-63 ............................................................................................................ Rev 86

3.3-64 ......................................................................................................... Rev 143
3.3-67 .............................................................................................................. Rev 7
3.3-68 ••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 3
3.3-69 ••••••••••••••••••••••••••••••••••••••••.••.•••••••••••••••••••••••••.••.••••••••••••••••.••••••••••••••••• Rev 57
3.3-70 ............................................................................................................. Rev 55
3.3·71 ••......•••...••••••.•••••••••••••.••••••••••••••••••••••••••••.•.•••.••••••••.••••••..•••••••••••.•••••••. Rev 52
3.3-72 ••••••••••••.••••.••••••••••••••••••••••••.••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• Rev 3
3.3..73 .............................................................................................................. Rev 3

3.3·74 ••••..••••••••••••••••••••.•••••••••••••••.••••••••.•••.•..••...•••••••••.•••••••••••••.•.••.•••••.•••••••• Rev 86
3.3·75 ••••...•.•••..•.•••••...••..•••••.••••••.••••••.•.•.••••...••••• ,••••••••.••••••••••••••••••.••••••••••• ,•• Rev 86
3.3·76 .••••..••.••••••••••••••••.••••.•••.•••••••••••••••••••••••••••.•••••.•..•••••.••••••••.••••...•.....••.• Rev 132

3.3-77 ••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 132
3.3-78 .............................................................................................................. Rev 52
3.3-79 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. Rev 132
3.3-80................. ................. ................. ................. ................. ...Rev 132
3.3-81 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·; . •••••••••••.••••••••••••••• Rev 132
3.3-82 ••.••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev '132
3.3-83 ......................................................................................................... Rev 115
3.3-89 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••.•••••• Rev 86
3.3-90 •••••••.•••••••••••••.••••••.••••••••••••.••••••••••.•••••••••••••••••••.•••••••••••••••••••••••••••••••••• Rev 86
3.3-91 ~11.,, ••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.3-91 a ........................................................................................................ Rev 137
3.3-91 b ....................................................................................................... Rev 143
3.3-91 c .......................................................................................................... Rev 49
3.3-91 d ....................................................................................................... Rev 143
3.3·91 e ........................................................................................................ Rev 143
3.3-91f ............................................................................................................ Rev 57
3.3-91 g ....................................................................................................... Rev 143

3.3-91 h ••••••••••...••••...••••••••••.•.•••••••••••••••••.•••••••••.•••••••..••••....••••.••..•.•.••••••••••.... Rev 86

3.3-91 i ••.••••••••••••••••.••••••••••.•••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••.••••• Rev 143
3.3-91 j •••••••••••.••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••.••••••••••••••••••••••••. Rev 143
3.3-98 ••••••••••••••••••••..•••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 21

3.3-99 •••.••.••..•.•••.•.•.•.•••..••••.•.•••.•.•.•.•••••••••.•..•••••.•..•••..••••••..•••••••••••••.•••.••.•••• Rev 145

3.3-100 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••. Rev 145
3.3-101 ....................................................................................................... Rev 145
3.3-102 ••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••• Rev 145
3.3-103 ••.•••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• Rev 145
3.3-104 ....................................................................................................... Rev 145
3.3-106 •••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••.•••••• ,•••••••••••••••••••••••••••••••••. Rev 145
3.3-111 .••...•....~ •.•••.•••••..•••••.•.•••••••••••..•••••.•••.•••••. ~·········································· Rev 78
3.3-117 ....................................................................................................... Rev 145
3.3-118 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••• Rev 145
3.3-120 ••••••••••••••••••••••••••••••••••••••••••••..••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.3-122 .................................................................~ ..................................... Rev 145
3.3..124 .......................................................................................................... Rev 58
3.3-125 ••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••.•••••••••••••••••••••••••••••••••••• Rev 83
3.3-127 .........................................................................................~ •••••••••••••••• Rev 86

PBAPS UNIT 2

Revision No. 147

PBAPS UNIT 2 • LICENSE NO. DPR-44
TECHNICA L SPECIFICATIONS BASES
PAGE REVISION LISTING
B 3.3

INSTRUMENTA TION (continued)
page(s)

3.3 128 .......................................................................,•••••••••••••••••••••••••••••••••• Rev 86
111

3.3·129 .•••••.•••..••••..•••••••••.••.••••••••••••.•••••.••••••••••••••••••••••••••.•••••.••.••••••••••••••••••• Rev 86·

3.3-138 •••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••.•••••••••••••••••••• ~ ••••• Rev 86
3.3-139 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••• Rev 86

3.3-140 •.•••••••••••••...•••.•••••••••••.••.•••••.••••••••••••••.••••••••..•••••••.•••••••••.••••••••••••••••••• Rev 86

··········11:·····································

·························· Rev 145_
145
3.3·140b ••••••••••••••••••••••••.•••••••••••••••••••••••••··························
•••••••••.•••••••.•••••.•••••••••••••••••••••••••••· Rev
3.3•140c •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••• Rev 145
3.3-140a

3.3•140d •••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••

e••••••ee•1t1tl!llll!!!1!11!11!1!1.l!ll!I! • • • • • • • • • • • • •

Rev 145

3.3-140e ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

3.3·140f •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.3·140g ••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

3.3·140h •.•.•••••••••.....••..••..•••.••••.•••••••••.•...•••..•....••.•.•....••.....•........••....•.•.•.•••• Rev 145
3.3·140i ••• ••• •••. •••••• .•• .••••••••••• •• •••••••••••••• ••••••• ••••. •••• •••••••. ••••••••••••••••• .••••••••• •••• Rev 145

3.3-140j •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 1-45
3.3-141 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 134
3.3-142 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 48
3.3-143 •••••• :•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 48

3.3-144 .•••.•••.•.•••••..•.••••••••••••.•••••••••••••••..•••••••••••••••••••••••••.•••••••••••••..•••••••••••••• Rev. 57

3.3-14,5 •••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 57
3.3-147 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• Rev 143
3.3-148 ••••••••••••••••••••••••••.••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 134
3.3·149 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 134
3.3-149a ••••••••••••••••••••••••••••••••••••••_••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 75
3.3-150 •••••••••~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 75
3.3-151 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 20
3.3-155 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 32
3.3-156 ..................................................................................................~········· Rev 75

3.3-157 ··································~···············

····························· Rev 135
3.3-158 ..................................................·····~··················
..................~..................................
Rev 145
3.3·159 .••••••••••••••••••••••••••••••••••• ~ •••• ~······························································ Rev 145

3.3·159a •••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 57

3.3•160 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 57
·3.3-161 .......................................................................................................... Rev 48

3.3-162 ••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 45
3.3-165 ••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.3-166 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 134
3.3-167 ....................................................................................................... Rev 114
3.3-168 ••••••••••••••••••••••••••••••••••••••••••••••••••••••·••• ~ ••••••••••••••••••••••••••••••••••••••••••••• Rev 143
3.3-169-171 (inclusive) .............................................................................. Rev 1
3.3-172 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.3-173 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 1
3.3-174 ....................................................................................................... Rev 145
3.3-175 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 1
3.3-176 ••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 1
3.3-177 ···························~············································································· Rev 86

3.3-178 .••••••••••••••..••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• Rev 86

3.3-179 • 181 (inclusive) ............................................................................... Rev 1
3.3-182 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.3•183 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••• Rev 1
3.3-184 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.3-185 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
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TECHNICAL SPECIFICATIONS BASES
PAGE REVISION LISTING
~· ~,::_.:.:,;:;t;,;..:,..~. -

B3.3

..

INSTRUMENTATION (continued)

page(s)

3.3-186 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86

3.3·187 ••.•••••••••••••••••••••••••••••••••••.••..••...••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 5

3.3-188 ••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••.••••••••••••• Rev 88

3.3·189 ••••.•••...•••••.••••••.•••••••.••••••••••••••.••••••.•••••••••••••••••••••••.•••••.•••••••••••....••••• Rev 88

3.3-190 •••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 88

3.3-191 - 194 (inclusive) •••••••.•••..••••••.••.•••.•••••.•••••••••.•.•.••..•.•.•.•••••..•.••..•..•••••• Rev 5

3.3-195 •••••••••••••••••••••••••• .-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 77
3.3-196 ••••••••••••••••••••••••••••••••••••••••••••••••.••••••.••••••••••••••••• ~.................................. Rev 5
3.3-197 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.3-1 ~8 .......................................................................................................... Rev 86
3.3-199 •••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 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

83.4

REACTOR COOLANT SYSTEM (RCS)

page(s)

····································································!'••····································

3.4-1
137
3.4-2 ••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev
Rev 137

3.4·3 ........................................................................................................... Rev 123

3.4-4 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 50
3.4-5 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 123
3.4-6 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 50
3.4-7 .••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••• :••••••••••••••••••••••••••• Rev 123
3.4-8 ••••••••••••••••••• ~ ••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 123

3.4·9 •••••••.•••••.••••••••••••••••••••••.•••••••...•••.••••••••••••.•••••••••.••••.•.••.••••.••••••.••• ~ ••.•••• Rev 123
3.4·1 o•...•.••••....••••......•..•.••.....••.•...•.•......•.•...•...•.•.•••.•.••.•••••....•••••••••.·..••••....• Rev 123

3.4..14 •••••••••••••.•••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143

3.4..15 •.•••..•••••..••.•...•••...•.•.••••.•••••.••.•••.••••••••••••••••••••••••••••••••••.••••••••••••.•••••••• Rev 114

3.4-16 •.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 142
3.4-16a ...•••.••••.•.•••••.•••....•••.••..•......••..•..•••.••••..•..•.•.•.••••.•...•.••..••..•.••..••.......• Rev 142
3.4-17 ·····································································~.................................... Rev 140

3.4·18 .•...•••••.•..••••••..••...•.••••••...•.••.........••..••.••.••...••...•.••.•.•••••...•..•...••.•.....••• Rev 114

3.4-23 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.4-24 •••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• a.i ••••••••••••••••••• Rev 93
3.4-25 •••••••••••••••••·•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• .'•••••••••••••••• Rev 93
3.4-26 ••••••••••••••••••.•••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 93
3.4-26a ••.•••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 93
3.4-27 ............................................................................................................ Rev 86
3.4-28 •••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 93
3.4·29 ............................................................................................................ Rev 75
3.4-30 ............................................................................................................ Rev 75
3.4-31 ............................................................................................................ Rev 75
3.4-32 •••••, ...................................................................................................... Rev 86
3.4•34 •••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126
3.4-35 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 52

3.4-37 •••...••••••..•••.••••••.••••.•••.••••••••••••••••••.••••••.••••.•••••••••••••••••••••••••••••••••••••••• Rev 126

·····'!'·································································································

3.4-37a
127
3.4•37b ........................................................................................................ Rev
Rev 126

PBAPS UNIT2

vi

Revision No. 147

PBAPS UNIT 2 - LICENSE NO. DPR-44
TECHNIC AL SPECIFICATIONS BASES
PAGE REVISION LISTING
8 3.4

REACTOR COOLANT SYSTEM (RCS) (continued}
page(s}

3.4·39 •••••••••••••••••.••••••.••••••••~ ••••••••..•••••••.••••••••••••.•••.•.•..•..••••••••••••••..••••••.....• Rev 126
3.4-42 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ·Rev 127
3.4·42a •••••••••••••••••••••••••••••••••..••••••••••••••.••••••••••••••••••••.••••••••••.•.•••••••••••••••••••. Rev 126
3.4-43 •••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 102
3.4-44 ........................................................................................................... Rev 102
3.4-45 ••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 102
3.4-46
Rev 102
3.4-47 •.••••••.••••••••••••••••••••••••••••••••••••••••••••••.-•••••••••••••••••••••••••••••••••••••••••••••••••• Rev
102
3.4-48 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 102
3.4•49 ••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 102

·······························!!·········································································

3.4·50 •••••••••••••.•••••••.•••••..••••••••••••••••~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 102
3.4·51 .......................................................................................................... Rev 102

3.4•52 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 49
3.4-53 •••••••••••••,. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••.••••••••••••• Rev 114

83.5

EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE
ISOLATION COOLING (RCIC) SYSTEM
page(s)

3.5-1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••.•••••••••••••••••• Rev 145

3.5·3 ••.•••••.•••••••..••••••••••••.•••••••••••.•••.•••••.••••••.••••••••••••••..••••• :•••••....•...••••••.••••• Rev 11 O

3.5·4 ............................................................................................................ Rev 147
3.5-5 •••••••.••••••••••••••••••••••••••••••••••••••••••••••••••·.~••••••••••••••••••••••••••••••••
Rev 126
3.5-6 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••••••••••••••••••••••• Rev 145
3.5·6a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 96

'!••············

_3.5·7 •••••••••••••••••••••••••••••••••••••••••••••••••••• :•••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 89
3.5·8 •.••••••••.••••••••••••.••••••.••.•.•••••.•••.•••••••••••••••••••••••••••••••.••••••••••.•••••.•••••••••••• Rev 101

3.5-9 ·············,····································~···············~········································· Rev 126
3.5-10 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 127 .
3.5·10a
126
3~5-11 •••••••••••••••••••••.•••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••Rev
Rev 86
3.5-12 ············································~···························································· Rev 140
3.5-13 ·····························································································~············· Rev 99
3.5-14 ............................................................
.............................................. Rev 143
3.5-15 •••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86

·········································!!••···························································

3.5·16 .••••••••••••••••••••.•••••• ~ .••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••• Rev 86
3.5·17 ..•••••••••.•..•••••••••••••••.•.••.•••••••••••••.••.•.••.•.•••••••••••• ,. .••.•••••••.•.••••.•.•••..•••••• Rev 101
3.5·18 •••••••••••••••·••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev .145
3~5-19 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

3.5·19a - 23 (Deleted) ............................................................................... Rev 145

3.5-24 .......................................................................................................... Rev 145
3.5-25 ••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.5-26 ·····~····································································································· Rev 66
3.5-27 •••••••••••••••••••••••••
:.................,••••••••• ; •••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 127

3.5·27a .•.•••••.••....•..•..•••••.·••...•••.•••.•••..•..•••.••••.••••.••.•••••.••••...•••.•....•..••..•....•••. Rev 126

3.5-28 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 143
· 3e5•29 ····"'···c:••···· .
Rev
3.5-30 ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
66
3.5-31 .......................................................................................................... Rev 145
3.5-32 ••••••••••••••••••• ,...................................................................................... Rev 145
3.5-32a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

··••••a••••••••••••••••••••······························~•.•.•......••..•••............•.•

3.5·33 ..•.•..•••••...••••••....•.....••...•••••••••••••.....•••. ,•.......•..••.•••••••.•.....•.....••••.......• Rev 145
3.5-34 •.•••••••••••••••••••.•••••..•••••••.•.•••••••••••••••••.•.•••••••••••••••••••••.•••.••••••.•••• ·y········ Rev 145

3.5-35 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.5-36 ••••••••••••••••••••••••••.••••••••••••••...••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

PBAPS UNIT2
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r

I:

PBAPS UNIT 2 - LICENSE NO. DPR-44
TECHNICAL SPECIFICATIONS BASES
PAGE REVISION LISTING
83.5

EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE
ISOLATION COOLING (RCIC) SYSTEM (continued)
page(s)

3.5-37 .......................................................................................................... Rev 145
3.5-38 ••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.5-39 •••••••••••• ,•••••••••••••••••••••••••••.•••••••••••••••••••••
~
Rev 145

!······· ....•.•.......•... ................•

B 3.6

CONTAINMENT SYSTEMS
page(s)

3.6·1 ...••....••••••••••••.•...••...•......•..••...•••••••.•...........

!11 ••••••••••••••••••••••••••••••••••••••••••

Rev 27

3.6-2 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••• Rev 114
3.6-3 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 66
3.6-4 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••• Rev 86
3.6-5 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• Rev 118

3.6-7 .••••..•.•••.•.••••••.••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••.••••••••••••••••.•••••• Rev 114
3.6-11 •••••••••••

i!.••······························································································· Rev 6

3.6-12 •.••••••••• ~···········~·····································~·············································· Rev 86

3.6-13 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••• Rev 114

3.6•16 ••••••••••.•••.••••..•••••••.•••••••••••••.••••••••••••••••••.•••••••••••••••••••••••.•••••••••••••••••• ~ •• Rev 91
3.6-17 ··················••••'!!•·································································•··············· Rev 144

3.6-18 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• Rev 145
3.6-20 ···~·············································

Rev 57
3.6-21 ..................................................···········'······································
..................................................·········
........ Rev 57
3.6-22 .......................................................................................................:•••• Rev 57
3.6-23 •••••••••••••••••••••~·······················~··························································· Rev 144
3.6-23a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.6-24 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 91
3.6-25 ............................................................................................................ Rev 86
3.6-26 ............................................................................................................ Rev 86
3.6•27 .......................................................................................................... Rev 140
3.6-28 ••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••.•.••••.•••••••••••••••••••••• Rev 86

·············································································!···························

3.6•29
Rev 144
3.6-30 ......................................................................................................... Rev 114

3.6-31 ••.•••••••••.•••••••••••....•...•••..•••••••••.•••.••••••••••••..•••••..•.•••.•••••••.••••••••••••••••••••• Rev 18
3.6-33 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••• Rev 114
3.6-35 ............................................................................................................ Rev 91
3.6-38 •••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• Rev 66
3.6-39 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••• Rev 91
3.6-40 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86

3.6•41 ....................~..................................................... ,••••••••••••••••• :••••••••••••••••• Rev 86
3.6-43 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 44
3.6-45 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• '!' ••••••••••••••••••••••• ~ ••••• Rev 66
3.6-46 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;._. •••••••• Rev 86
3.6-47 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.6-49 - 51 (inclusive) ................................................................................. Rev 24

~.6-52 •••••~••••••••••••••••••••••.••••••••••••••..•••.••••••.••••••.•.••••••••••••..••••••••••••••••••••.•.•••• Rev 114
3.6-54 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.6-55 ••••••••••••••••••••••••••~ •••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~ ••••• Rev 86
3.6-56 ••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• Rev 114
3.6-57 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126
3.6-58 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 66
3.6-59 •••.••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• Rev 140
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Revision No. 147
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CONTAINMENT SYSTEMS (continued)

page(s)

3.6·59a •••••••••••••••••••.••••••.•••••••••••••••••••••.••••.••.•••••••••••••••••••••••••••.•••••...•••••••••• Rev 127
3.6-59b ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126
3.6·60 .••••••••••••••••••.•••••.•.•.••••••••••••••..•••••••••••.•••••••••••·...................................... Rev 114
3.6·61 •••••..•.•.•.••••••...••••••••••••.••.••...•••••.•••••••••••••••.•••••••••••••••••••••••••••••••••••••••• Rev 126

3.6-62 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••• Rev 66
3.6-63 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 130
3.6-63a ••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 127

3.6·63b •••••••••.••.•••••.•••••••••••••••••••••.•••••••••••••••••••.•.••••••••••••••••••••..•••••••••••••••••• Rev 126
3.6·63c •••••••••••••••••••••••••••••••.••••••••••••••••.•••••••••••••.•••••••••••••••••.••••••••••.••••••••••• Rev 126

3.6-63d ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126
3.6•63e ••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126

3.6-631 •••••••••••.••••••..•••••••••••••.••••••.•••••.••••••••••••••••.•••••..•••••.••••.•.•.•••••••••••••••••• Rev 130
3.6·63g ••••••••••• ~ ••••••••••••••••••••.•••••••••••••••••••••••••••••••••••.••••••.••••••.•••••••.••••.••••••• Rev 127

3.6•63h ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 126
.3.6-64 ••••••••••••.••••••••••••••••••••.••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••• Rev 80
3.6-70 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• Rev So
3.6·72 ••••••••••••••••••••••••••.•••••••••••••••.••••••••••••.••••••••••••••••••••••••••••••••••.'•••••••••••••••• Rev 86
3.6·73 ·············~····························································································· Rev 75

3.6·74 .......................................................................................................... Rev 145

··a.6-75 ••••.••.••••••••••••••••••••••••••••••••• ~." •••••••••••.•••••..•••••••..•••••••.••.••• ,11:················· 'Rev 145

3.6·76 •••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 120
3.6-77 ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 97
3.6-78 •••••••••••••••••••••••••••••••••••• .;•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 75
3.6-79 ••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.6-81 •••••••~ •••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 57
3.6·82 •·......................................................................................................... Rev 145

3.6·83 ••••••••••••••••••••••••••••••••••••••••••••.•••••••••• ~ .................................................. Rev 140
3.6•84 ••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.6-87 ••••••••.••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145

3.6·88 .......................................................................................................... Rev 145
3.6·89 .••••.••••••••••••..••••••.•.••••.•.•••..••••.•.•••••••.••••••••.•••••••••••••••••••••••••.•.•••••.•••••• Rev 145
3 ..6·90 •••••• •••••••••••• ••••••• •• ••••••••••••••••••••••••••••• •••••••••••••• •••••• ••• ••••• ••••• •• •• ••• •••• ••••• •• Rev 86

B 3.7

PLANT SYSTEMS

page(s)

3.7-1 ••••••••••..•.••.•••.••••••••.••••..••••••..•••.••••••••••.•••••••••••••••• ~ ••.•••••••••••••••••.•••.•.••.• Rev 114
3.7-2 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 114
3.7-3 •···············11111·························································································· Rev 144
3.7·4 .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
••••••• Rev 114

3.7-5 ••.•••...•••••.•••.•••.•.••.••••••••••.•••.•••••••.••••.••••.•••••.•.•..•••••••••••••.••••••••••.•••••••••• Rev 114

3.7-5a .......................................................................................................... Rev 114

3.7·5b •••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••.••••••••..••••••• Rev 114

··················································································-···!·························

3.7·6
Rev 4
3.7-7 ••••••••••••••••••••••.••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev
109
3.7-8 •••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 109
3.7-9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev109

3.7-10 ••••••••.•••..••••...••••••.••••.••••.••••••.••.••.•••••••••••••••••••••••••••••••••••.•••••••••••••••••••• Rev 86

3.7-11 •••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••••••••• Rev 67
3.7~12 ••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 92
3.7-13 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 1
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3.7•14 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••.•••••••••••••••••••••••••••• Rev 86

3.7-15 ••••••••••••...•••.••.•••••••••••••••••••••••••••••.•••••••••••••.•••••••.••••••••••••••••••••••.••••••••• Rev 116

3.7-16 ······································································································~·· Rev 116
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3.7w17 ......................................................................................................... Rev 145
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3.7-21 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 121
3.7·23 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••_••••••••••• Rev 66
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3.7·25 .......................................................................................................... Rev 143·
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3.8-9............................................................................................................... Rev 85
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3.8-12............................................................................................................... Rev 1
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3.8-20••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••.•••••••••••·••••••••••••••••••••••• Rev 86
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3.8-23............................................................................................................ Rev 86
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3.8-27•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 86
3.8·27a ........................................................................................................... Rev 57
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3.8·30................................................................................-............................ Rev 86
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3.8-72 •••••••••••••••••••••••••••••••••••••••••••.•.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Rev 145
3.8-73 •••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••.••••••••••••••••••• Rev 145
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Reactor Core SLs
B 2.1.1
B 2.0
B 2.1.1

SAFETY LIMITS (SLs)
Reactor Core SLs

BASES
BACKGROUND

SLs ensure that specified acceptable fuel design limits are
not exceeded during steady state operation, normal
operational transients, and abnormal operational transients.
The fuel cladding integrity SL is set such that no fuel
damage is calculated to occur if the limit is not violated.
Because fuel damage is not directly observable, a stepback
approach is used to establish an SL, such that 99.9% of the
fuel rods avoid transition boiling. Meeting the SL can be
demonstrated by analysis 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. MCPR greater than the specified limit
represents a conservative margin relative to the conditions
required to maintain fuel cladding integrity.
The fuel cladding is one of the physical barriers that
separate the radioactive materials from the environs. The
integrity of this cladding barrier is related to its
relative freedom from perforations or cracking. Although
some corrosion or use related cracking may occur during the
life of the cladding, fission product migration from this
source is incrementally cumulative and continuously
measurable. Fuel cladding perforations, however, can result
from thermal stresses, which occur from reactor operation
significantly above design conditions.
While fission product migration from cladding perforatfon is
just as measurable as that from use related cracking, the
thermally caused cladding perforations signal a threshold
beyond which stilJ greater thermal stresses may cause·gross,
rather than incremental, cladding deterioration. Therefore,
the fuel cladding SL is defined with a margin to the
conditions that would produce onset of transition boiling
(i.e., MCPR = 1.00). These conditions represent a
significant.departure from the condition intended by design
for planned operation. The MCPR fuel cladding integrity SL
ensures that during normal operation and during abnormal
operational transients, at least 99.9% of the fuel rods in
the core do not experience transition boiling.
continued
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Reactor Core SLs
B 2.1.1
BASES
BACKGROUND
(continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp·
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.
The reactor vessel water level SL ensures that adequate core
cooling capability is maintained during all MODES of reactor
operation. Establishment of Emergency Core Cooling System
initiation setpoints higher than this safety limit provides
margin such that the safety limit will not be reached or
exceeded.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation and abnormal operational transients. The
reactor core SLs are establfshed to preclude violation of
the fuel design criterion that a MCPR limit is to be
established, such that at least 99.9% of the fuel rods in
the core would not be expected to experience the onset of
transition boiling.
The Reactor Protection System setpoints (LCO 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation"), in
combination with other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.
2.1.1.1

Fuel Cl addi nq Inteqri ty

GE critical power correlations are applicable for all
critical power calculations at pressures~ 700 psia and core
flows~ 10% of rated flow. For operation at low pressures
or -low flows, another basis is used, as follows:
The pressure drop in the bypass 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 psi. At power, the static head inside
continued·
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2.1.1 .1

Fuel Cladding Integ rity

(cont inued )

the bundle is less than the stati c head in the bypass
region because the addit ion of heat reduces the
densi ty of the water. At the same time, dynamic head
loss in the bundle will be great er than in the bypass
region because of two phase flow effec ts. Analyses
show that this combination of effec ts causes bundle
press ure drop to be nearl y independent of bundle power
when bundle flow is 28 X 103 lb/hr and bundle press
drop is 3.5 psi. Because core press ure drop at lowure
power and flows will always be> 4.5 psi, the bundle
flow will be > 28 X 10 3 lb/hr ~
Full scale ATLAS test data taken at press ures from
that the fuel assembly criti cal power with bundle
at 28 X 103 lb/hr is approximately 3.35 MWt. This flow
equiv alent to a THERMAL POWER> 50% RTP even when is
design peaking facto rs are consi dered . Ther efore a
THERMAL POWER limit of 22.6% RTP for react or press, ure
< 700 psia is conse rvati ve. Addi tiona l infor
matio
low flow cond ition s is avail able in Reference 4. n on
14.7 psia (O psig) to 800 psia (785 psig) indic ate

2 .1.1. 2

MCPR

The fuel cladding integ rity SL is set such that no ·fuel
damage is calcu lated to occur if the limit is not
ted.
Since the parameters that resul t in fuel damage areviola
not
direc tly observable during react or opera tion, the thermal
and hydra ulic cond ition s that resu lt in the onse t
trans ition boili ng have been used to mark the beginofning
the region in which fuel damage iquld occu r. Although itof
recognized that the onse t of trans ition boili ng would not is
resu lt in damage to BWR fuel rods, the criti cal power at
which boili ng trans ition is calcu lated to occur has been
adopted as a convenient limit . However, the unce rtain ties
in monitoring the core opera ting state and in the
used to calcu late the criti cal power resu lt in an procedures
unce rtain ty in the value of the criti cal power. Ther efore
,
(cont inued )
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2.1.1.2

MCPR

(continued)

the f0el cladding integrity SL is defined as the critical
power ratio in the limiting fuel assembly for which more
than 99.9% of the fuel rods in the core are expected to
avoid boiling transition, considering the power distribution
within the core and all uncertainties.
The ·MCPR SL i~ determined using a statistical model that
combines all the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of boiling transition is
determined u~ing the approved General Electric Critical
Power cdrrelations. Details of the fuel cladding integrity
SL calculation are given in Reference 1. Reference 1 also
includes a tabulation of the uncertainties used in the
determination of the MCPR SL and of the nominal values of
the parameters used in the MCPR SL statistical analysis.
2.1'.1.3

Reactor Vessel Water Level

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 1ong as water level is above 2 /j 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.
(c9.ntinued)
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SAFETY LIMITS

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.

APPLICABILITY

SLs 2.1.1.1, 2.1.1.2, and 2.1 .1.3 are applicable in all
MODES.

SAFETY LIM IT
VIOLATIONS

Exceeding an SL may cause fuel damage and create a potential
for radioactive releases in excess of 10 CFR 100, "Reactor
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, 1996.
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B 2.1.2

SAFETY LIMITS (SLs)
Reactor Coolant System (RCS) Pressure SL

BASES
BACKGROUND

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 ASME
Code (Ref .. 2). To ensure system integrity, all RCS
components ~re 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 LCD 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.

APPLICABLE
SAFETY ANALYSES

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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The RCS pressure SL has been selected such that it is at a
pressure below which it can be shown that the integrity of
the system is not endangered. The reactor pressure vessel·
is designed to Section III, 1965 Edition of the ASME, Boiler
and Pressure Vessel Code, including Addenda through the
winter of 1965 (Ref. 5), which permits a maximum pressure
transient of 110%, 1375 psig, of design pressure 1250 psig.
The SL of 1325 psig, as measured in the reactor steam dome,
is equivalen t to 1375 psig at the lowest elevation of the
RCS. The RCS is designed to the ASME Section III, 1980
Edition, including Addenda through winter of 1981 (Ref. 6),
for the reactor recircula tion piping, which permits a
maximum press~re 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 overpress ure allowed by the applicabl e codes.

SAFETY LIMITS

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 design pressures
of 1250 psig for suction piping and 1500 psig for discharge
piping. The most limiting of these allowance s is the 110%
of design pressures of 1250 psig; therefore , the SL on
maximum allowable RCS pressure is establish ed at 1325 psig,
as measured at the reactor steam dome.

APPLICABILITY

SL 2.1.2 applies in all MODES.

SAFETY LIMIT
VIOLATIONS

continued
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REFERENCES

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 also assures 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 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.
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3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES
LCOs

LCO 3.0.1 through LCO 3.0.8 establis h the general
requirements applicab le to all Specific ations in
Sections 3.1 through 3.10 and apply at all times, unless
otherwis e stated.

LCO 3.0.1

LCO 3.o.1·es tablishe s the Applica bility stateme nt within
each individu al Specific ation as the requirement for when
the LCO is required to be met (i.e., when the unit is in the
MODES or other specifie d conditio ns of the Applica bility
stateme nt of each Specific ation).

LCO 3.0.2

LCO 3.0.2 establis hes that upon discovery of a failure to
meet an LCO, the associat ed ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicab le from the point in time that an
ACTIONS Condition is entered, unless otherwis e specifie d.
The Required Actions establis h those ·remedial measures that
must be taken within specifie d Completion Times when the
requirements of an LCO are not met. This Specific ation
establis hes that:
a.

Completion of the Required Actions within the
specifie d Completion Times constitu tes compliance with
a Specific ation; and

b .. Completion of the Required Actions is not required
when an LCO is met within the specifie d Completion
Time, unless otherwis e specifie d.
There are two basic types of Required Actions . The first
type of Required Action specifie s a time limit in which the
LCO must be met. This time limit is the Completion Time to
restore an inoperab le.system or component to OPERABLE status
or to restore variable s to within specifie d limits. If this
type of·Required Action is not completed within the
specifie d Completion Time, a shutdown may be required to
place the unit in a MODE or conditio n in which the
Specific ation is not applicab le. (Whether stated as a
Required Action or not, correcti on of the entered Condition
is an action that may always be considered upon entering
ACTIONS.) The second type of Required Action specifie s the
(continu ed)
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remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.
Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.
The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Condition no longer exists. The individual LCO's
ACTIONS specify 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 Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems/divisions of a
safety function are inoperable and limits the time other
conditions exist which result in LCO 3.0.3 being entered.
Individual Specifications may specify a time limit for
performing an SR when equipment is removed from service or
bypassed for testing. In this case, the Completion Times of
the Required Actions are applicable when this time limit
expires, if the equipment remains removed from service or
bypassed.

(

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other specified condition in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification
becomes applicable and the ACTIONS Condition(s) are entered.
(continued)

PBAPS UNIT 2

B 3.0-2

Revision No. 0

LCO Applic ability
B 3.0
BASES

(contin ued)

LCO 3.0.3

LCO 3.0.3 establi shes the actions that must be implemented
when an LCO is not met and:
a.

An associa ted Required Action and Completion Time is
not met and no other Condition applies ; or

b.

The conditi on of the unit is not specif ically
addressed by the associa ted ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
conditi on of the unit. Sometimes, possib le ·
combinations of Conditions are such that enterin g
LCO 3.0.3 is warranted; in such cases, the ACTIONS
specifi cally state a Condition corresponding to such
combinations and also that LCO 3.0.3 be entered
immediately.

This Specif ication delinea tes the time limits for placing
the unit'in a safe MODE or other specifi ed conditi on when
operati on cannot be maintained within the limits for safe
operati on as defined by the LCO and its ACTIONS. It is not
intended to be used as an operati onal convenience that
permits routine volunta ry removal of redundant systems or
components from service in lieu of other alterna tives that
would not result in redundant systems or components being
inopera ble.
Upon enterin g LCO 3.0.3, 1 hour is allowed to prepare for an
orderly shutdown before initiat ing a change in unit
operati on. This include s time to permit the operato r to
coordin ate the redu.ction in electri cal genera tion with the
load dispatc her to ensure the stabili ty and availa bility of
the electri cal grid. The time limits specifi ed to enter
lower MODES of operati on permit the shutdown to proceed ·in a
contro lled and orderly manner that is well within the
specifi ed maximum cooldown rate and within the capabi lities
of the unit, assuming that only the minimum require d
equipment is OPERABLE. This reduces thermal stresse s on
components of the Reactor Coolant System and the potent ial
for a plant upset that could challen ge safety systems under
conditi ons to which this Specif ication applies . The use and
interpr etation of specifi ed times to complete the actions of
LCO 3.0.3 are consis tent with the discuss ion of Section 1.3,
Completion Times.
(contin ued)
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unit shutdown required in accordance with LCO 3.0.3 may be
terminat ed and LCO 3.0.3 exited if any of the followin g
occurs:
A

a.

The LCO is now met.

b.

The LCO is no longer applicab le.

c.

A Condition exists for which the Required Actions have
now been performed.

d.

ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicab le from the
point in time that the Condition is initiall y entered
and not from the time LCO 3.0.3 is exited.

The time limits of Specific ation 3.0.3 allow 37 hours for
the unit to be in MODE 4 when a shutdown is required during
MODE 1 operatio n. If the unit is in a lower MODE of
operatio n when a shutdown is required , the time limit for
entering the next lower MODE applies. If a lower MODE is
entered in less time than allowed, however, the total
allowab le time to enter MODE 4, or other applicab le 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 allowab le limit of 13 hours. Therefo re, if
remedial measures are completed that would permit a return
to MODE 1, a penalty is not incurred by having to enter a
lower MODE of operatio n in less than the total time allowed.
In MODES 1, 2, and 3, LCO 3.0.3 provides actions for
Conditions not covered in other Specific ations. The
requirements of LCO 3.0.3 do not apply in MODES 4 and 5
because the unit is already in the most restrict ive
Condition required by LCO 3.0.3. The requirem ents of
LCO 3.0.3 do not apply in other specifie d conditio ns of the
Applica bility (unless in MODE 1, 2, or 3) because the
ACTIONS of individu al Specific ations sufficie ntly define the
remedial measures to be taken.
Exceptions to LCO 3.0.3 are provided in instance s where
requirin g a unit shutdown, in accordance with LCO 3.0.3,
would not provide appropr iate remedial measures for the
associat ed conditio n of the unit. An example of this is in
LCO 3.7.7, "Spent Fuel Storage Pool Water Level." LCO 3.7.7
has an Applica bility of "During movement of fuel assembl ies
(continu ed)
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in the spent fuel storage pool." 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, or 3,
there is no safety benefit to be gained by placing the unit
in a shutdown condition. The Required Action of LC0.3.7.7
of "Suspend movement 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 exceptions are
· addressed in the individual Specificatio ns.

LCO

LCO 3.0;4 establishes limitations on changes in MODES or
other specified conditions in the Applicabili ty when an LCO
is not met. It allows placing the unit in a MODE or other
specified condition stated in that Applicabili ty (e.g., the
Applicabili ty desired to be entered) when unit conditions
are such that the requirements of the LCO 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 MODE or other specified
condition in the Applicabili ty with the LCO not met when the
associated ACTIONS_ to be entered following entry into the
MODE or other specified condition in the Applicabili ty will
permit continued operation within the MODE or other
specified condition for an unlimited period of time.
Compliance with ACTIONS that permit continued operation of
the unit for an unlimited period of time in a MODE or other
specified _condition provides an acceptable level of safety
for continued 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 Applicabili ty may be made and the
Required Actions followed after entry into the
Applicabili ty.
For example, LCO 3.0.4.a may be used when tne Required
Action to be entered states that an inoperable instrument
channel must be placed in the trip condition within the
Completion Time. Transition into a MODE or other specified
condition in the Applicabili ty may be made in accordance
with LCO 3.0.4 and the channel is subsequentl y placed in the
tripped condition within the Completion Time, which begins
when the Applicabili ty is entered. If the instrument
channel cannot be placed in the tripped condition and the
subsequent default ACTION ("Required Action and associated
Completion Time not met") allows the OPERABLE train to be
placed in operation, use of LCO 3.0.4.a is acceptable
because the subsequent ACTIONS to be entered following entry
into the MODE include ACTIONS (place the OPERABLE train in
operation) that permit safe plant operation for an unlimited
period of time in the MODE or other specified condition to
be entered.
LCO 3.0.4.b allows entry into a MODE or other specified
condition in the Applicabili ty with the LCO not met after
performance of a risk assessment addressing inoperable, ·
systems and components, consideratio n of. the results,
determinatio n of the acceptabili ty of.entering the MODE or
other specified condition in the Applicabili ty, and
establishme nt of risk management actions, if appropriate .
(continued)
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The risk assessment may use quantitative, qualitative, or
blended approaches, and the risk assessment will 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 assessed and
managed. The risk assessment, for the purposes of LCO
3.0.4.b, must take into account all inoperable Technical
Specification equipment regardless of whether the equipment
is included in the normal 10 CFR S0.6S(a)(4) risk
assessment scope. The rjsk assessments will be conducted
using the procedures 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 documents 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
personnel, actions to reduce the duration of the condition,
actions to minimize the magnitude of risk increases
(establishment of backup success paths or compensatory
measures), and determination that the proposed MODE change
is acceptable. Consideration should also be given to the
probabi 1i ty of c.omp 1eti ng restoration 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 consideration of simultaneous unavailability of
multiple systems and components.
· .
The results of the risk assessment shall be considered in
determining the acceptability of ent~ring the MODE or other
specified condition in the Applicability, and any
corresponding risk management actions. The LCO 3.0.4.b risk
assessments do not have to be documented.
The Technical Specifications allow continued operation with
equipment unavailable in MODE 1 for the duration of the
Completion Time. Since this is allowable, and since in
general the risk impact in that particular MODE bounds the
risk of transitioning into and through the applicable MODES
or other specified conditions in the Applicability of the
LCO, 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
.(continued)
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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 use of LCO 3.0.4.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 in the Specification which states LCO 3.0.4.c is
applicable. These specific allowances permit entry into
MODES or other specified conditions in the Applicability
when the associated 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
applied to Specifications which describe values and
(continued)
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parameters (e.g., Reactor Coolant System specific activity),
and may be applied to other Specifications based on NRC
plant-specific approval.
The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.
The provisions of LCD 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the
provisions of LCD 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.
Upon entry into a MODE or other specified condition in the
Applicability with the LCD not met, LCD 3.0.1 and LCD 3.0.2
require entry into the applicable Conditions and Required
Actions until the Condition is resolved, until the LCD is
met, or until the unit is not within the Applicability of
the Technical Specification.

l

Surveillances do not have to be performed on the a~sociated
inoperable equipment (or on variables outside the specified
limits), as permitted by SR 3.0.1. Therefore, utilizing
LCD 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for any
Surveillances that have not been performed on inoperable
equipment. However, SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within limits) and restoring compliance with the
affected LCD.

LCD

3.0.5

LCD 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpos~ of this Specification is to
provide an exception to LCD 3.0.2 (e.g., to not comply with
the applicable Required Action(s)) to allow the performance
of SRs to demonstrate:
a.

The OPERABILITY of the equipment being returned to
service; or

b.

The OPERABILITY of-other equipment.
continued

PBAPS UNIT 2

B 3.0-6

Revision No. 52

LCO Applica bility
B 3.0
BASES
LCO 3.0.S
(continu ed)

The adminis trative controls ensure the time the equipment is
returned to servjce in conflict with the requirements of the
ACTIONS is limited to the time absolute ly necessary to
perform the allowed SRs. This Specific ation does not
provide time to perform any other preventi ve or correcti ve
maintenance. LCO 3.0.5 should not be used in lieu of other
practica ble alternat ives that comply with Required Actions
and that do not require changing the MODE or other specifie d
conditio ns in the Applica bility in order to demonstrate
equipment is OPERABLE. LCO 3.0.S is not intended to be used
repeated ly.
An example of demonstrating equipment is OPERABLE with the
Required Actions not met would be returnin g a Control Rod
Drive (CRD) Hydraulic Control Unit (HCU) to service in.order
to perform testing to demonstrate that the CRD is now
OPERABLE fo~lowing HCU maintenance.
Examples of demonstrating equipment OPERABILITY include
instance s in which it is necessary to take an inoperab le
channel or trip system out of a tripped conditio n that was
directed by a Required Action, if there is no Required
Action Note for this purpose. An example of verifyin g
OPERABILITY of equipment removed from service is taking a
tripped channel out of the tripped conditio n to permit the
logic to function and indicate the appropr iate response
during performance of required testing on the inoperab le
channel.
·
Examples of demonstrating the OPERABILITY of other equipment
are taking an inoperab le channel or trip system out of the
tripped conditio n 1) to prevent the trip function from
occurrin g 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 appropr iate response during the
performance of an SR on another channel in the same trip
system.
The adminis trative controls in LCO 3.0.S apply in all cases
to systems or components in Chapter 3 of the Technical
Specific ations, as long as the testing could not be
conducted while complying with the Required Actions. This
includes the reaJignment or repositi oning of redundant or
alterna te equipment or trains previou sly manipulated to
comply with ACTIONS, as well as equipment removed from
service or declared inoperab le to comply with ACTIONS.
(continued)
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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
Specificatio ns (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 inoperabili ty 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 Conditions 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 inoperabili ty.
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 inconsistenc y of requirement s
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 tTiat are necessary
to ensure the plant is maintained in a safe condition in the
support system's Required Actions.
However, there are instances where a support system's
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately 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 Required
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, 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.
0

(

Cross division checks to identify a loss of safety function
for those support systems 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 determines that a loss of safety function
exists, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are · ·
required to be entered.
LCO 3.0.7

There are certain special tests and operations required to
be performed at -various times over the life of the unit.
These special tests and operations are necessary to
demonstrate select unit performance characteristics, to
perform special maintenance activities, and to perform
(continued}
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special evolutio ns. Special Operatio ns LCOs in Section 3.10
allow specifie d TS requirem ents to be changed to permit
performances of these special tests and operatio ns, which
otherwis e could not be performed if required to comply with
the requirements of these TS. Unless otherwis e specifie d,
all the other TS requirements remain unchanged. This will
ensure all appropr iate requirem ents of the MODE or other
specifie d conditio n not directly associat ed with or required
to be changed to perform the special test or operatio n will
remain in effect.
The Applica bility of a Special Operations LCD represen ts a
conditio n not necessa rily in compliance with the normal
requirem ents of the TS. Compliance with Special Operatio ns
LCOs is optiona l. A special operatio n may be performed
either under the provisio ns of the appropr iate Special
Operatio ns LCD or under the other applicab le TS
requirem ents. If it is desired to perform the special
operatio n under the provisio ns of the Special Operatio ns
LCO, the requirements of the Special Operatio ns LCD shall
be followed . When a Special Operatio ns LCD requires
another LCD to be met, only the requirements of the LCD
statemen t are required to be met regardle ss of that LCO's
Applica bility (i.e., should the requirements of this other
LCO not be met, the ACTIONS of the Special Operatio ns LCO
apply, not the ACTIONS of the other LCO). However, there
are instince ~ where the Special Operations LCO's ACTIONS
may direct the other LCO's ACTIONS be met. The
Surveill an£es of the other LCO are not required to be met,
unless specifie d in the Special Operatio ns LCO. If
conditio ns exist such that the Applica bility of any other
LCD is met, all t~e other LCO's requirem ents (ACTIONS and
SRs) are required to be met concurre nt with the
requirem ents of the Special Operatio ns LCO.

LCD 3.0.8

LCO 3.0.8 establis hes conditio ns under which systems are
consider ed to remain capable of performing their intended
safety function when associat ed snubbers are not capable of
providin g their associat ed support function (s). This LCD
states that the supported system is not consider ed to be
inoperab le solely due to one or more snubbers not capable of
performi ng their associat ed support function (s). LCO 3.0.8
may also be applied to exclude penetrat ion flow paths with
nonfunc tional snubbers from LCO 3.5.4 RPV WIC Drain Time
Calcula tion.
This is appropr iate because a limited length of time is
allowed for maintenance, testing, or repair of one or more
snubbers not capable of performing their associat ed support
function (s) and appropr iate compensatory measures are
specifie d in the snubber requirem ents, which are located
continu.e.

PBAPS UNIT 2

B 3.0-9

Revision No. 145

LCO Applica bility
B 3.0
BASES
LCO 3.0.8
(continu ed)

outside 'of the Technical Specific ations (TS) under. licensee
control. The snubber requirements do not meet the criteria
in 10 CFR 50.36(c )(2)(ii} , and, as such, are appropr iate for
control by the licensee .
If the allowed time expires and the snubber (s) are unable to
perform their associat ed support function (s), the affected
supporte d system's and DRAIN TIME LCO(s) must be declared
not met and the Conditio ns and Required Actions entered in
accordance with LCO 3.0.2.
The optional allowance of TS 3.0.8 to not declare the
supporte d (sub)sys tem(s) LCO(s) not met for inoperab le
~nubbers may be used at PBAPS for snubbers that have a
seismic- only function in addition to other required loading
function s such as a hydro-dynamic function during the
applicab le operatin g conditio n. Prior to using LCO 3.0.8, it
must be confirm ed.that the requirem ents of TRM 3.16 SNUBBERS
are met.
LCO 3.0.8.a applies when one or more snubbers are not capable
of providin g their associat ed support function (s) to a single
train or subsystem of a multiple train or subsystem supporte d
system or to a single train or subsystem supporte d system.
LCO 3.0.8.a allows 72 hours to restore the snubber (s) before
declarin g the supporte d system inoperab le or calculat ing the
associat ed DRAIN TIME. The 72 hour Completion Time is
reasonab le based on the low probabi lity of a seismic event
concurre nt with an event that would require operatio n of the
supporte d system occurrin g while the snubber (s) are not
capable of performing their associat ed support function and
due to the availab ility of the redundant train of the
supporte d system.
LCO 3.0.8.b applies when one or more snubbers are not capable
of providin g their a~sociat ed support function (s) to more
than one train or subsystem of a multiple train or subsystem
supporte d system. LCO 3.0.8.b allows 12 hours to restore the
snubber (s) before declarin g the supporte d system inoperab le
or calculat ing the associat ed DRAIN TIME. The 12 hour
Completion Time is reasonab le based on the low probabi lity of
a seismic event concurre nt with an event that would require
operatio n of the supporte d system occurrin g while the
snubber (s) is (are) not capable of performing their
associat ed support function (s).
d
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Reference TRM 3.16 SNUBBERS Bases for requirements and
commitments for mainta ining minimum suppo rting equipment
not associ ated with the inoper able snubb er(s) when
enteri ng LCO 3.0.8. a or LCO 3.0.8. b.
When applying LCD 3.0.8. a or LCO 3.0.8. b one of the
follow ing two means of heat removal must be availa ble 1) at
least one high pressu re makeup path Ci .e., using high
pressu re coolan t injecti on·CH PCI) or reacto r core isolat ion
coolin g (RCIC)) and heat removal capab ility (i.e.,
suppre ssion pool coolin g), includ ing a minimum set of
suppo rting equipment requir ed for succes s, not associ ated
with the inoper able snubb er(s), or 2) at least one low
pressu re makeup path (i.e., low pressu re coolan t inject ion
(LPCI) or core spray (CS)) and heat removal capab ility
(i.e., suppre ssion pool coolin g or shutdown coolin g),
includ ing a minimum set of suppo rting equipment, not
associ ated with the inoper able snubb er(s).
LCO 3.0.8 requir es that risk be assess ed and managed.
Indust ry and. NRC guidance on the implementation of 10 CFR
50.65( a)(4) (the Maintenance Rule) does not addres s seismi c
risk. However, use of LCO 3.0.8 should be consid ered-w ith
respec t to other plant maintenance activi ties, and
integr ated into the existi ng Maintenance Rule proces s to the
extent possib le so that maintenance on any unaffe cted train
or subsystem is proper ly contro lled, and emergent issues are
proper ly addres sed. The risk assessment need not be
quant ified, but may be a qualit ative awareness of the
vulne rabilit y of systems and components when one or more
snubbers are not able to perform their associ ated suppo rt
functi on. Reference TRM 3.16 Bases for risk management
action s used to satisf y commitments T04781 and T04782.
LCO 3.0.8 does not apply to non-se ismic functi ons of
snubbe rs. Prior to using LCO 3.0.8. a for seismi c shubbers
that may also have non-se ismic functi ons, it must be
confirmed that at least one train of each system that is
suppor ted by the inoper able snubb er(s) would remain capabl e
of performing the system 's requir ed safety or suppor t
functi ons for postul ated design loads other than seismi c
loads. LCO 3.0.8. b is not to be applie d to seismi c snubbers
that also have non-se ismic functi ons.
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SR

SR 3.0.1 through SR 3.0.4 establish
applicabl e to all Specifica tions in
3.10 and apply at all times, unless
3.0.2 and SR 3.0.3 apply in Chapter
Chapter 5 Specifica tion.
3.0.1

the general requireme nts·
Sections 3.1 through
otherwise stated. SR
5 only when invoked by a

SR 3.0.1 establish es the requireme nt that SRs must be met
during the MODES or other specified condition s in the
Applicab ility for which the requireme nts of the LCO apply,
unless otherwise specified in the individua l SRs. This
Specifica tion is to ensure that Surveilla nces are performed
to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet
a Surveilla nce within the specified Frequency, in accordanc e
with SR 3.0.2, constitut es a failure to meet an LCO.
Systems and components are assumed to be OPERABLE when the
associate d SRs have been met. Nothing in this
Specifica tion, however, is to be construed as implying that
systems or components are OPERABLE when:
a.

The systems or components are known to be inoperabl e,
although still meeting the SRs; or

b.

The requirements of the Surveilla nce(s) are known to
be not met between required Surveilla nce performan ces.

Surveilla nces do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associate d LCO are not applicabl e,.
unless otherwise specified . The SRs associate d with a
Special Operation s LCO are only applicabl e when the Special
Operations LCO is used as an allowable exception to the
requirements of a Specifica tion.
Surveilla nces, including Surveilla nces invoked by Required
Actions, do not have to be performed on inoperabl e equipment
because the ACTIONS define the remedial measures that apply.
Surveilla nces have to be met and performed in accordanc e
with SR 3.0.2, prior to returning equipment to OPERABLE
status.
(continue d)

PBAPS UNIT 2

B 3.0-10

Revision No. 140

SR Applicability
B 3.0
BASES
SR 3.0.1
(continued)

Upon completion of maintenance, appropriate post maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordance with
SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions 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 otherwise believed to be incapable of·
performing its function. This will allow operation to
proceed to a MODE or·other specified condition where other
necessary post maintenance tests can be completed.
Some .ex~mples of this process are:

SR 3.0.2

a.

Control Rod Drive maintenance during refueling that
requires scram testing at> 800 psi. However, if
other appropriate testing is satisfactorily completed
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 perform
other necessary testing.

b.

High pressure coolant injection (HPCI) maintenance
during shutdown 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 Surveillances and any Required
Action with a Completion 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 Surveillance (e.g.,
transient conditions or other ongoing Surveillance or
maintenance activities).
(continued)
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The 25% extension does not significa ntly degrade the
reliabilit y-that results from performing the Surveilla nce at
its specified Frequency. This is based on the recognitio n
that the most probabl~ result of any particula r Surveilla nce
being performed is the verificat ion of conformance with the
SRs. The exceptions ·to SR 3.0.2 are those Surveilla nces for
which the 25% extension of the interval specified in the
Frequency does not apply. These exception s are stated in
the individua l Specifica tions. The requirements of
regulation s take precedence over the TS. Therefore , when a
test interval is specified in the regulatio ns, 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 applicabl e."
An example of an exception when the test interval is not
specified in the regulation s is the Noti in the Primary
Containment Leakage Rate Testing Program, "SR 3.0.2 is not
applicabl e." 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 initial portion of a periodic Completion Time that
requires performance on a "once per ... " basis. The 25%
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particula r Surveilla nce or some
other remedial action, is considere d a single action with a
single Completion Time. One reason for not allowing the 25%
extension 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 inoperabl e equipment in an
a1ternati ve manner.
The provision s of SR 3.0.2 are not intended to be used
repeatedl y to extend Surveilla nce intervals (other than
those consisten t with refueling intervals ) or periodic
Completion Time intervals beyond those specified .

SR

3.0.3

SR 3.0.3 establish es the flexibili ty to defer declaring
affected equipment inoperabl e or an affected variable
outside the specifi~d limits when a Surveilla nce has not
been performed within the specified Frequency. A delay.
period of up to 24 hours or up to the limit of the specified
(continue d)
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Frequency, whichever is greater, applies from the point in
time that it is discovered that the Surveillance 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 provides adequate time to perform
Surveillances that have been missed. This delay period
permits the performance of a Surveillance before complying
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, adequat~ planning, availabi.lity of
personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the
required Surveillance, and the recognition that the most
probable result of any 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 delay period of
up to the specified Frequency ·to perform the Surveillance.
However, since there is not a time interval specified, the
missed Surveillance should be performed at the first
reasonable opportunity.
SR 3.0.3 provides a time limit for, and allowances for the
performance of, Surveillances that become applicable as a
consequence of MODE changes imposed by Required Actions.
- SR 3.0.3 is only applicable if there is a reasonable
expectation the associated equipment is OPERABLE or that
variables are within limits, and it is expected 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 Surveillance,
or a portion thereof, has ever been performed, and any other
indications, tests, or activities that might support. the
expectation that the Surveillance will be met when performed.
An example of the use of SR 3.0.3 would be a relay contact
that was not tested as required in accordance with a
particular SR, but previous successful performances of the SR
included the relay contact; the adjacent, physically
connected relay contacts were tested during the SR
performance; the subject relay contact has been tested by
another. SR; or historical operation of the subject relay
contact has been successful. It is not sufficient to infer
the behavior of the associated equipment from the performance
(continued)
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of similar equipment. The rigor of determining whether there
is a reasonable expecta tion a Surveill ance will be met when
performed should increase based on the length of time since
the last performance of the Surveill ance. If the
Surveill ance has been performed recently , a review of the
_Surveillance history and equipment performance may be
sufficie nt to support a reasonab le expectat ion that the
Surveill ance will be met when performed. For Surveill ances
that have not been performed for a long period or that have
never been perform_ed, a rigorous eva1uati on based on
objectiv e evidence should provide a high degree of confiden ce
that the equipment is OPERABLE. The evaluati on should be
documented in sufficie nt detail to allow a knowledgeable
individu al to understand the basis for the determi nation.
Failure to comply with specifie d Frequencies for SRs is
expected to be an infreque nt occurren ce. Use of the delay
period establis hed by SR 3.0.3 is a flexibil ity which is not
intended to be used repeated ly to extend Survetll ance
interva ls. While up to 24 hours or the limit of the
specifie d Frequency is provided to perform the missed
Surveill ance, it is expected that the missed ·Surveil lance
will be performed at the first reasonab le opportu nity._ The·
determin ation of the first reasonab le opportu nity should
include conside ration of the impact on plant risk (from
delaying the Surveill ance as well as any plant configu ration
changes required or shutting the plant down to perform the
Surveill ance) and impact on any analysis assumptions, in
addition to unit conditio ns, planning , availab ility of
personn el, and the time required to perform the Surveill ance.
This risk impact should be managed through
(continu ed)
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the program in place to implement 10 CFR 50.65(a)(4) and its
implementation guidance, NRC Regulatory Guide 1.182,
'Assessing and Managing Risk 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 Guide. The risk
evaluation may use quantitative, qualitative, or blended
methods. The degree of depth and rigor of the evaluation
should be commensurate with the importance of the component.
Missed Surveillances for important components should be
analyzed quantitatively. If the results 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 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
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
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 compliance with SR 3.0.1.

SR

3.0.4

SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a MODE or other specified
condition in the Applicability.
This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit. The provisions of this
Specification should not be interpreted as endorsing the
failure to exercise the good practice of restoring systems
or components to OPERABLE status before entering an
associated MODE or other specified condition in the
Applicability.
A provision is included to allow entry into a MODE or other
specified condition in the Applicability when an LCO is not
met due to Surveillance not being met in accordance with LCO
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(sJ 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 Surveillance(s) within the ~pecified 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 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 shutd6wn 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(s) 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 SurveilTance. 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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B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1 SHUTDOWN MARGIN (SDM)
BASES
BACKGROUND

.,'

""

a.

The reactor can be made subcritical from all operating
conditions and transients and Design Basis Events;

b.

The reactivi'ty 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 al1 operating
conditions.

/..'- .

(

SDM requirements are specified to ensure:

-;.'

APPLICABLE
SAFETY ANALYSES

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, SDM 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 assumes 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.") 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
reactivit y insertion events is necessary to limit energy
deposition in the fuel to prevent significa nt fuel damage,
which could result in undue release of radioacti vity.
Adequate SOM ensures inadvertent criticali ties and potential
CROAs involving high worth control rods (namely the first
control rod withdrawn) will not cause significa nt fuel
damage.
SOM satisfies Criterion 2 of the NRC Policy Statement.

LCO

The specified SOM limit 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 analytica lly or by measurement. This is due to
the reduced uncertainty in the SOM 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 uncertain ties
in the calculati on. To ensure adequate SOM during the
design process, a design margin is included to account for
. uncertain ties in the design calculati ons (Ref. 6).

APPLICABILITY

In MODES I and 2, SOM must be provided because
subcritic ality 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
subcritic al with margin for a single withdrawn control rod.
SOM is required in MODE 5 to prevent an open vessel,
inadvertent criticali ty during the withdrawal of a single
control rod from 4 core cell containing one or more fuel
assemblies (Ref. 4) or a fuel assembly insertion error
,,(Ref. 5).

ACTIONS

A. I

With SOM not within the limits of the LCO in MODE I or 2,
SOM must be restored within 6 hours. Failure to meet the
specified SOM may be caused by a control rod that cannot be
inserted. The allowed Completion Time of 6 hours is
(continued)
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A.l

(continued)

acceptable, considering that·the reactor can still be shut
down, assuming no failures of additional control rods to
insert, and the low probability of an event occurring during
this interval.

If the SOM cannot be restored, the plant must be brought to
MODE 3 in 12 hours, to prevent the potential for further
reductions in available SOM (e.g., additional stuck control
rods). 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.
C.l
With SOM not within limits 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 fully inserted. This action results in the
least reactive condition for the core.

C

D.l, D.2, D.3, and D.4
With SOM not within limits in MODE 4,- the operator must
immediately initiate action to fully _insert all insertable
control rods. Action must continue until all insertable
control rods are fully inserted. This action results in the
least reactive condition for the core. Action must 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 Standby Gas
Treatment (SGT) subsystem for Unit 2 is OPERABLE; and
secondary containment isolation capability (i.e., at least
one secondary containment isolation valve 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 radioactivi ty releases. This may be performed as
(continued)
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D.1, D.2, D.3, and D.4 {continued)
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 perform the survei 11 ances 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.1, E.2, E.3, E.4, and E.5

With SOM 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 immediately 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 1 hour to provide means
for control of potential radioactive releases. This
includes ensuring secondary·containment is OPERABLE; at
least one SGT subsystem for Unit 2 is OPERABLE; and
secondary containment isolation capability (i.e., at least
one· secondary containment isolation valve and associated
instrumentation are OPERABLE, or other acceptable
administrative controls to assure isolation capability) , in
ea.ch 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)

information, to determine if the components are out of
service for maintenance or other reasons.
It is not
necessary to perform the SRs 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. Action must
continue until all required components _are OPERABLE.

SURVEILLANCE
REQUIREMENTS

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 of the two. Adequate SDM is demonstrated before
or during the 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 control rod from a core
location, and subsequent replacement with a new control rod
or a control rod from another-core location.
Since core
reactivity will vary during the cycle 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 must be increased by an adder, "R", which is
the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated BOC
core reactivity.
If the value of R is negative (that is,
BOC is the most reactive point in the cycle), no correction
to the BOC measured value is required (Ref. 3).
For the SDM
demonstrations that rely solely on calculation of the
highest worth control rod, additional margin (0.10% Ak/k)
must be added to the SDM limit of 0.28% Ak/k to account for
uncertainties in the calculation.
The SDM may be demonstrated during an in sequence control
rod withdrawal, in which the highest worth control rod is
analytically determined, or during local criticals, where
the highest worth control rod is determined by testing.
Local critical tests require the withdrawal of out of
(continued)
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3.1.1.1

(continued)

sequence control rods. This testing would 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 TestingOperating").
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
rea~tor 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
configuration analyzed for the new cycle.
Removing fuel
from the core will always result in an increase in SDM.

REFERENCES

1.

UFSAR, Sections 1.5.1.8 and 1.5.2.2.7.

2.

UFSAR, Section 14.6.2.

3.

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

4.

UFSAR, Section 14.5.3.3.

5.

UFSAR, Section 14.5.3.4.
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REACTIVITY CONTROL SYSTEMS
Reactivity Anomalies

BASES
·BACKGROUND

In accordance with the UFSAR (Ref. 1), reactivity shall be
controllable such that subcriticality is maintained under
cold conditions and acceptable fuel design limits are not
exceeded during normal operation and abnormal operational
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
anomaly could be the result of unanticipated changes in fuel
re]ctivity or control rod worth or operation at conditions
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 limits. Comparing
predicted versus measured core reactivity supports the SOM
demonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SOM)") in
assuring the reactor can be brought safely to cold,
subcritical conditions.
When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, 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 uranium enrichment in the new fuel loading and the fuel
loaded in the previous cycles provide excess positive
·reactivity beyond that required to sustain stea~y state
operation at the beginning of cycle (BOC). When the reactor
is critical at RTP and operating moderator temperature, the
excess positive reactivity is compensated by burnable
absorbers (e.g., gadolinia), control rods, and whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel. The predicted core reactivity, as represented by
continued
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core keffective ( keff), 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 keff is calculated
by the core monitoring system for actual plant conditions
and is then compared to the predicted value for the cycle
exposure.

APPLICABLE
SAFETY ANALYSES

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
reactivity provides a normalization for the calculational
models used to predict core reactivity. If th~ measured and
predicted core kems> 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 keff may not be accurate. If reasonable
agreement between measured and pr~dicted core reactivity
exists at BOC, then the prediction may be normalized to the
measured value. Thereafter, any significant deviations in
the measured core kett from the predicted core kett 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.

LCD

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
continued
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uncertainties in the "Nuclear Design Methodology" are larger
than expected. A limit on the difference between the
monitored and the predicted core keff of ± 1% ~k/k has been
established based on engineering judgment. A> 1% deviation
in reactivity from that predicted is larger than expected
for normal operation and should therefore be eval~ated. A
deviation as large as 1% would not exceed the design
conditions of the reactor and is on the safe side of the
postulated transients.

APPLICABILITY

In MODE 1, most of the ·control rods are .withdrawn and steady
state operation is typically achieved. Under these
conditions, the comparison between predicted and monitored
core reactivity provides an effective measure of the
reactivity anomaly. In MODE 2, control rods are typically
being withdrawn during a startup. In MODES 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 changiDg core reactivity. SOM
requirements (LCD 3.1.1) ensure that fuel movements are
performed within the bounds of the safety analysis, and an
SOM demonstration is required during the first star.tup
following operations that tould have altered core reactivity
(e.g., fuel movement, control rod replacement, shuffling).
The SOM test, required by LCD 3.1.1, provides a direct
comparison of the predicted and monitore·d core reactivity at
cold conditions; therefore, reactivity anomaly is not
required during these conditions.

ACTIONS
Should an anomaly develop between measured and predicted
core reactivity, the core reactivity difference must be
restored to within the limit to ensure continued operation
is within the core design assumptions. Restoration to
within the limit could be performed by an evaluation of the
core design and safety analysis to determine the r~ason for
the anomaly. This evaluation normally reviews the core
conditions to determine their consistency with input to
design calculations. Measured core and process parameters
are also normally evaluated to determine that they are
within the bounds of the safety analysis, and safety
analysis calculational models may be reviewed to verify that
they are adequate for representation of the core conditions.
continued
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(continued)

The required Completion Time of 72 hours is based on the low
probability of a DBA occurring during this period, and
allows sufficient time to assess the physical condition of.
the reactor and complete -the evaluation of the core design
and safety analysis.

If the core reactivity cannot be restored to within the
1% ~k/k limit, 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.
SURVEILLANCE
REQUIREMENTS

SR

3.1.2.1

The core monitoring system ca 1 cul ates the core keff for the
reactor conditions obtained from plant instrumentation~ A
comparison of the monitored core keff to the predicted core
keff at the same cycle exposure is used to calculate the
reactivity difference. The comparison is required when the
core reactivity has potentially changed by a significant
amount. This may occur following a refueling in which new
fuel assemblies are loaded, fuel assemblies are shuffled
within the core, or control rods are replaced or shuffled ..
Control rod repl~cement refers to the decoupling and removal
of a control rod from a core location, and subsequent
replacement with a new control rod or a control rod from
another core location. Also, core reactivity changes during
the cycle. The 24 hour interval after reaching equilibrium
conditions following a startup is based on the need for
equilibrium xenon concentrations in the core, such that an
accurate comparison between the monitored and predicted core
keff can be made. For the purposes of this SR, the reactor
is assumed. to be at equilibrium conditions when steady state
operations (no control rod movement or core
continued
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SR 3.1.2.1

(continued)

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.
REFERENCES

1.

UFSAR, Section 1. 5.

2.

UFSAR, Chapter 14.

(~

PBAPS UNIT 2

B 3.1-12

Revision No. O

Control Rod OPERABILITY
B 3 .1.3

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.3 Control Rod OPERABILITY
BASES
BACKGROUND

Control rods are components of the Control Rod Drive (CRD)
System, which is the primary reactiv ity control system for
the reactor. In conjunction with the Reactor Protection
System, the CRD System provides the means for the reliable
control of reactivi ty changes to ensure under conditions of
normal operation, including abnormal operational transien ts,
that specified acceptable fuel design limits are not
exceeded. In addition, the control rods provide the
capabil ity to hold the reactor core subcriti cal under all
conditions and to limit the potentia l amount and rate of
reactivi ty increase caused by a malfunction in the CRD
System. The_CRD System is designed to satisfy the
requirements specified in Reference 1.

~

(~

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 u~intentional withdrawal of the control rod,
but without restrict ing insertio n.
This Specification, along with LCO 3.1.4, "Control Rod Scram
Times," and LCO 3.1.5, "Control Rod Scram Accumulators,"
ensure that the performance of the control rods in the event
of a Design Basis Accident {DBA} or transien t meets the
assumptions used in the safety analyses of References 2, 3,
and 4. ·

. APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in the
evaluations involving control rodi are presented in
References 2, 3, and 4. The control rods provide the
primary means for rapid reactiv ity control {reactor scram},
for maintaining the reactor subcrit ical and for limiting the
potential effects of reactiv ity insertio n events caused by
malfunctions in the CRD System •.
(continued)

PBAPS UNIT 2

B 3.1-13

Revision No. 0

Control Rod OPERABILITY
B 3.1.3
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

The capability to insert the control rods provides assurance
that the assumptions for scram reactivity in the OBA and
transient analyses are not violated. Since the SOM ensures
the reactor will be subcritical with the highest worth
control rod withdrawn (assumed single failure), the
additional failure of a second control rod to insert, if
required, could invalidate the demonstrated SOM and
potentially limit the ability of the CRO System to hold the
reactor subcritical. If the control rod is stuck at an
inserted position and becomes decoupled from the CRO, a
control rod drop accident (CROA) 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 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)"), the 1% cladding plastic
strain fuel design limit (see Bases f0r LCO 3.2.3, "LINEAR
HEAT GENERATION RATE CLHGR)"), 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
CRO System provides the analytical basis for determination
of plant thermal limits and provides protection against fuel
damage limits during a CROA. 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 CRO System.
Control rod OPERABILITY satisfies Criterion 3 of the NRC
Policy Statement.

LCO

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. Accumulator
OPERABILITY is addressed by LCO 3.1.5. The associated scram
accumulator status for a control rod only affects the scram
insertion times; therefore, an inoperable accumulator does
not immediately require declaring a control rod inoperable.
Although not all control rods are required to be OPERABLE to
satisfy the intended reactivity control requirements, strict
continued

PBAPS UN IT 2

B 3.1-14

Revision No. 49

Control Rod OPERABILITY
B 3.1.3
BASES
LCO
(continued)

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

APPLICABILITY

In MODES I 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
adequate 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."

ACTIONS

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
inserted 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 minim.izer (RWM) to be bypassed if required to
allow continued operation. LCO 3.3.2.1, "Control 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
performed immediately. The separation criteria are not met
if a) the stuck control rod occupies a location adjacent to
two "slow" control rods, b) the stuck control rod occupies a
location adjacent to one "slow" control rod, and the one
"slow" control rod is also adjacent to another "slow"
control rod, or c) if the stuck control rod occupies a
(continued)
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(continued)

location adjacent to one "slow" control rod when there is
another pair of "slow" control rods adjacent to one another ..
The description of "slow" control rods is provided in
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 down, assuming no
additional control rods fail to insert, and provides a
reasonable time to perform the Required Action in an orderly
manner. The control rod must be isolated from both scram
and normal insert· and withdraw pressure. Isolati-ng 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 CRO.
Monitoring of the insertion capability of each withdrawn
control rqd must also be pe~formed 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 requirements of rod pattern control (LCO 3.1.6) and
the RWM (LCO 3.3.2.1). The allowed Completion Time of
24 hours from discovery of Condition A concurrent with
THERMAL POWER greater tha~ the LPSP of the RWM provides a
reasonable time to test the control rods, considering the
potential for a need to reduce power to perform the tests.
To allow continued operation with a withdrawn control rod
stuck, an evaluation of adequate SOM is als~ required within
72 hours. Should a OBA or transient require a shutdown; to
preserve the single failure criterion, an additional 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 analysis) with the stuck control rod at its
continued
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A.1, A.2. A.3. and A.4

(continued)

stuck position and the highest worth OPERABLE control rod
assumed to be fully withdrawn.
The allowed Completion Time of 72 hours to verify SOM is
adequate, considering that with a single control rod stuck
in a withdrawn position, the remaining OPERABLE control rods
are capable of providing the required scram and shutdown
reactivity. Failure to reach'MODE 4 is only likely if an
additional control rod adjacent to the stuck control rod
also fails to insert during a required scram. Even with the
postulated additional single failure of an adjacent control
rod to insert, sufficient reactivity control remains to
reach and maintain MODE 3 conditions (Ref. 5 and 6).

Ll
With two or more withdrawn control 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
down if required. Insertion of all insertable control rods
eliminates the possibility of an additional failure of a
control rod to insert. The Bllowed 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.
C.l and C.2
With one or more control rods inoperable for reasons other
than being stuck in the withdrawn position, (including a
control rod which is stuck in the fully inserted position)
operation may continue, provided the control rods are fully
inserted within 3 hours and disarmed (electrically or
hydraulically) within 4 hours. Inserting a 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. The control
rods can be electrically disarmed by disconnecting power
from all four directional control valve solenoids. Required
Action C.1 is modified by a Note, which allows the RWM to be
bypassed if re~uired to allow insertion of the inoperable
continued
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C.l and C.2

(continued)

control rods and continued operation. LCO 3.3.2.1 provides
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.
0.1 and 0.2
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 with 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 separat~d 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.

Ll
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 Ci .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
continued
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(continued)

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.
SURVEILLANCE
REQUIREMENTS

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
inserting 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 (LCD 3.1.6) and the RWM (LCD 3.3.2.1).
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program. At any time, if a
control rod is immovable, a
continued
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SR

3.1.3.3

(continued)

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~ 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 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 sjgnificantly 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
continued
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SR

3.1.3.5

(continued)

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 it is not being moved and operating experience related
to uncoupling events.
REFERENCES

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 l4.

5.

NED0-21231, "Banked Position Withdrawal Sequence,"
Section 7.2, January 1977.
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NEDE-24011-P-A, "General Electric Standard Application
for Reactor Fuel," la test approved revision.
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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, 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 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
SAFETY ANALYSES

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 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. Surveillance of each individual control
rod's scram time ensures the scram reactivity assumed in the
DBA and transient analyses can be met.
(continued}
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(contin~ed) _

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, "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 CLHGR)"),
which ensure that no fuel damage will occur if these limits
are not exceeded. Ab-0ve 800 psig, th~ 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 trans1ent. 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
overpressur e protection analysis, the scram function, ·along
with the safety/reli ef 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.

LCD

The scram times specified in Table 3.1.4-1 (in the
· accompanying LCD) are required to ensure that the scram
reactivity assumed in the OBA and transient analysis is met
(Ref. 6).
To account f6r 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 approximate ly 7% of
the control rods (e.g., 185 x 7% ~ 13) to have scram times
exceeding the specified limits Ci .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 steam 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
continued
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(continued)

index tube passes a specific location and then opens
("dropout") as the index tube travels upward. Verification
of the specified scram times in Table 3.1.4-1 is
· accomplished through measurement of the "dropout" times.
To ensure that local scram reactivity rates are maintained
within acceptable limits, no more than two of the allowed
"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 contra1 rods may be
conservatively declared in.operable and not accounted for as
"slow" control rods.

(

APPLICABILITY

In MODES l 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. Thts·provides adequate requirements
for control rod scram capability during these conditions.
Scram requirements in MODE 5 are contained in LCO 3.9.5,
"Control Rod OPERABILITY-Refueling. 11

ACTI'ONS ·
When the requirements of this LCO are not met, the .rate of
negative reactivity insertion during a scram may not be
within the assumptions of the safety analyses. Therefore,
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 MODE 3 within 12 hours. The allowed Completion
Time of 12 hou~s 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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SURVEILLANCE
REQUIREMENTS

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, Ci .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 CRo· 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 stea~ 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 wh.ich 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 controi 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)

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 "s-low" 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 Prag ram.
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 ze·ro to the ma_ximum
permissible pressure. This surveillance 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 found 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."
continued
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(continued)

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 modificatio n; replacement of a
control rod; and maintenance or modificatio n 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 because of the capabili~y
to test the control rod over a range of operating conditions
and the more frequent surveillance s 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 requirement s of SR 3.1.4.3 and
SR 3.1.4.4 can be satisfied ~ith 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.
Alternative ly, 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
surveillance s on other aspects of control rod OPERABILITY.

REFERENCES

1.

UFSAR, Sections 1.5.1.3 and 1.5.2.2.

2.

UFSAR, Section 14.6.2.
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BASES
BACKGROUND

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 accumulators are necessary to scram the
control rods within the required insertion times of
LCO 3.1.4, "Control Rod Scram Times."

APPLICABLE
SAFETY ANALYSES

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 o{ each
individual control rod scram accumulator, along with
LCO 3.1.3, "Control Rod OPERABILITY," and LCO 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, "~eactor Core SLs" and
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and
1% cladding plastic strain fuel design limit (see Bases for
LCO 3.2.3, "LINEAR HEAT GENERATION RATE CLHGR)"), 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 (i.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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LCO

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.

APPLICABILITY

In MODES 1 and 2, the scram function is required for
mitigation 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 LC0.3.9.5, "Control Rod
OPERABILITY~Refueling.
11

ACTIONS

The ACTIONS Table is modifi.ed 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.land 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.1
is modified by a Note indicating that declaring the control
rod "slow" 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
(continued}
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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 disarmed~
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.1, 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 B, 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.

I

The control rod may be declared "slow," since the control
rod wi 11 st i 11 ·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 "slow" 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 "slow" 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 B.2.2} and LCO 3.1.3 entered. This would
(continued}
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B.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 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.1 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, immediately 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 DBA or transient occurring during the time
that the accumulator is inoperable.

';

.:~_ _,"',

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 B.1 and C.1) 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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(continued)

active function Ci .e., scram) of the control rods. This
Required Action is modified by a Note stating that the
action is .not applicable if all control rods associated with
the indperable scram accumulators are fully inserted, since
the function of the control rods has been performed.
SURVEILLANCE
REQUIREMENTS

SR

3.1.5.1

SR 3.1.5.1 requires that the accumulator pressure be
periodically checked to ensure adequate accumulator pressure . I
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 Control Program.
REFERENCES

PBAPS UN IT 2

1.

UFSAR, Section 3.4.5.3 and Figure 3.4.10.

2.

UFSAR, Appendix K, Section VI.

3.

UFSAR, Chapter 14.
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Rod Pattern Control

BASES
BACKGROUND

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 positions
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 Accident (CRDA).
This Specification assures that the control rod patterns are
consistent with the assumptions of the CRDA analyses of
References 1 and 2.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluatfog
the CRDA are summarized 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) pr·ovides backup to operat_or 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 is necessary to limit the energy deposition in the
fuel, thereby preventing 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 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). Generic
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) 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 will be well within the
required limits (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 in 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
Ci .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.
Tbe rods may be 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 purposes 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 satisfies 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 conditions 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

In MODES 1 and 2, when THERMAL POWER is~ 10% RTP, the CRDA
is a Design Ba~is Accident and, therefore, compliance with
the assumptions of the safety analysjs is required. When
THERMAL POWER is> 10% RTP, there is no credible control rod
configuration that results in a c_ontrol 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 subcritical with a single control rod
withdrawn.
(continued)
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ACTIONS

A.land A.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 notching," drifting from·a control rod 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 prescribed sequence is limited to
eight, to prevent the operator from attempting to correct a
control rod Rattern 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.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 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
continued
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B.1 and B.2

(continued)

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 bf 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.
·
SURVEILLANCE
REQUIREMENTS

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.
REFERENCES

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.

NED0:21778-A, "Transient Pressure Rises Affected
Fracture Toughness Requirements for Boiling Water
Reactors," December 1978.

7.

ASME, Boiler and Pressure Vessel Code.

8.

NED0-21231, "Banked· Positibn Wit.hdra.wal Sequence,"
January 1977.

9.

NED0-33091-A, "Improved BPWS Control Rod Insertion
Process," Revision 2, July 2004.
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BASES
BACKGROUND

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 CNPSH) is available for the emergency core
cooling system (ECCS) pumps without credit for containment
accident 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 an
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 sodium pentaborate solution is 19.8% atom Boron-10.
Therefore, the system parameters of concern, boron
concentration CC), SLC pump flow rate (Q), and Boron-10
·enrichment CE), may be expressed as a multiple of ratios.
The expression is as follows:
C

Q

13% weight

86 gpm

E

19.8% atom

If the product of this expression is~ 1, then the SLC
System satisfies the criteria of Reference 1. As such, the
product of this expression at the minimum acceptance
(continued)
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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 displacement 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 the cooling water rising
through the core. A smaller tank containing demineralized
water is provided for testing purposes.

APPLICABLE
SAFETY ANALYSES

~I

The SLC System is manually 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
ihserted 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 reactiviti 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 ~ystem, 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, ~ 52%) and
the temperature versus concentration limits in Figure 3.1.71 are calculated such that the required concentration is
achieved, with additional margin associated wit~ 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 ~emoval shutdown cooltng piping and in the
recirculation loop piping. This quantity of borated
solution is the amount that is above the pump ~uction
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 (i.e., SR
3.1.7.10, ~ 92.0%) in the SLC System increases the rate of
(continued)
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Boron-10 injection and functions to shutdown the reactor
core fa~ter. This limits the heat generated that is
transferred to t~e suppression pool during an ATWS eient.
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 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 al~owable volume, Boron-10 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.

LCO

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 borqted 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
0 PERA BLE; e a c h cont a i ns a n OPERA BLE pump , a n exp l os i ve ·v a l ve ,
and associated piping, valves, and instruments and controls
to ensure an OPERABLE flow path.

APPLICABILITY

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
si.nce 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 cell
containing fuel assemblies. Demonstration of adequate SOM
(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.
(continued)
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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.

ACTIONS

A.1 and A.2
If 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.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 s 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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.!L.l
If one SLC subsystem is inoperable for reasons other than
Condition A, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this condition, the
remaining OPERABLE subsystem is adequate to perform the
shutdown function. However, the overall ·reliability is
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 (CRD) System to shut down the plant.

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 DBA or transient occurring concurrent with
the failure of the control rods to shut down the reactor.
D.1 and D.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 in an orderly manner and without challenging
plant systems.
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.1.7.1. SR

3.1.7.2. and SR

3.1.7.3

SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics
of the SLC System (e.g., 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 piping 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
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 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 Surveillance 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 will 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 control room, or locally by a
dedicated operator at the valve control. This is acceptable
since the SLC System is a manually i~itiated 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 locking,
sealing, or securing .. This verification of valve alignment
continued
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SR

3.1.7.4 and SR

3.1.7.6

(continued)

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.iolution 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
$Uppression 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

SR

3.1.7.8

Deleted

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
pentaborate
(continued)
PBAPS UNIT 2

B 3.1-45

Revision No. 114

SLC System
B 3.1.7
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.1.7.8

(continued)

solution concentra tion requirements, the rate of negative
reactivity insertion from the SLC System will adequately
compensate for the positive reactivit y effects encountered
during power reduction , cooldown of the moderator, and xenon
decay. The rate of negative reactivit y 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 transferr ed to the suppressio n
pool during an ATWS event. Limiting the heat transferre d 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
indicativ e of overall performance. Such inservice
inspectio ns confirm component OPERABILITY, trend
performance; and detect incipient failures by indicatin g
abnormal performance. The Frequency of this Surveilla nce is
in accordance with the INSERVICE TESTING PROGRAM.
SR

3 .1. 7. 9

This Surveilla nce ensures that there is a functionin g 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
successfu lly fired. The Surveilla nce may be performed in
separate steps to prevent injecting boron into the RPV. An
acceptabl e 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 Surveilla nce
Frequency is controlle d under the Surveilla nce Frequency
Control Program.
·
(continue d)
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REFERENCES.

SR

3.-1.7.10

Enriched sodium pentaborate solution is made by m1x1ng
granular, enriched sodium pentaborate with water. Isotopic
tests on the granular sodium pentaborate 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 tests may use vendor
certification documents.
1.

10 CFR 50.62.

2.

UFSAR, Section 3.8.4.

3.

10 CFR 50.67.

_I
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SDV Vent and Drain Valves
B 3.1.8
)

B 3 .1

REACTIVITY CONTROL SYSTEMS

B 3.1.8 Scram _Discharge Volume (SDV) Vent and Drain Valves
BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

The Design Basis Accident arid 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. Additionall.y, 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, "Reactor Protection System (RPS)
Instrumentation") is initiated if the SDV water level in the
(continued·)
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SDV Vent and Drain Valves
B 3.1.8

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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.

LCD

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.

APPLICABILITY

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.

ACTIONS

The 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
B 3.1.8

BASES
ACTIONS
(continued)

A.l
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.

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 isol~ted and unlikelihood of significant CRD seal
leakage.

C.1
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 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
pl ant systems_.
(continued)
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SDV Vent and Drain Valves
B 3.1.8

)

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.1.8.1

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 c~mplete 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 i5 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
controlled under the Surveillance Frequency Control Program.
(continued)
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SDV Vent and Drain Valves
B 3.1.8
)

BASES

(continued)

REFERENCES

PBAPS UN IT 2

1.

NUREG-0803, "Generic Safety Evaluation 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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APLHGR
B 3.2.1

B 3.2
B 3.2.1

POWER DISTRIBUTION LIMITS
AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES
BACKGROUND

The APLHGR is a measure of the average LHGR of all the fuel
rods in a fuel assembly at any a·xial 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.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
Design Basis Accidents CDBAs) that determine the APLHGR
limits are presented in References 1, 2, 3, 4, 5, and 7.

continued
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APLHGR
B 3.2.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued)
LOCA analyses are perf~rmed 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 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 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 Pol-icy
Statement.
LCD

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.
continued
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B 3.2.1
BASES
LCO
(continued)

APPLICABILITY

With only one recirc ulatio n loop in operat ion, in
conformance with the requirements of LCO 3.4.1,
"Recir culati on Loops Opera ting," the limit is determined by
multip lying the exposure dependent APLHGR limit by a
conser vator factor .
The APLHGR limits are prima rily derive d from LOCA analys es
that are assumed to occur at high power levels . Design
calcul ations (Ref. 6) and operat ing experience have shown.
that as power is reduced, the margin to the requir ed APLHGR
limits increa ses. This trend contin ues down to the power
range of 5% to 15% RTP when entry into MODE 2 occurs . When
in MODE 2, the wide range neutron monitor period -short scram
functi on provides prompt scram initia tion during any
signif icant transi ent, thereby effect ively removing any
APLHGR limit compliance concern in MODE 2. There fore, at
THERMAL POWER levels < 22.6% RTP, the reacto r is operat ing
with substa ntial margin to the APLHGR limits ; thus, this LCO
is not requir ed.

ACTIONS

If any APLHGR exceeds the requir ed limits , an assumption
regarding an initia l condition of the·DBA analyses may not
be met. There fore, prompt action should be.tak en to restor e
the APLHGR(s) to within the requir ed limits such that the
plant operat es within analyzed condit ions and within design
limits of the fuel rods. The 2 hour Completion Time is
suffic ient to restor e the APLHGR(s) to within its limits and
is accept able based on the low proba bility of a DBA
occurr ing simultaneously with the APLHGR out of
specif icatio n.

If the APLHGR cannot be restor ed to within its requir ed
limits within the associ ated Completion Time, the plant must
be brought to a MODE or other specif ied condit ion in which
the LCO does not apply. To achieve this status , THERMAL
POWER must be reduced to< 22.6% RTP within 4 hours. The
(continued}
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APLHGR
B 3.2.1
BASES

ACTIONS

B.1

(continu ed)

allowed Completion Time is reasonab le, based on operatin g
experien ce, to reduce THERMAL POWER to< 22.6% RTP in an
orderly manner and without challeng ing plant systems.
SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1
APLHGRs are required to be initiall y calculat ed within
12 hours after THERMAL POWER is~ 22.6% RTP and then
periodic ally thereaft er. They are compared to the specifie d
limits in the COLR to ensure that the reactor is operatin g
within the assumptions of the safety analysis . The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
acceptab le given the large inherent margin to operatin g
limits at low power levels. The Surveill ance Frequency is
controll ed under the Surveill ance Frequency Control Program.

REFERENCES

1.

NED0-24011-P-A, "General Electric Standard Applica tion
for Reactor Fuel," 1atest approved revision .

2.

UFSAR, Chapter 3.

3.

UFSAR, Chapter 6.

4.

UFSAR, Chapter 14.

5.

NED0-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operatio n," 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 O.

8.

Deleted

9.

NED0-30130-A, "Steady State Nuclear Methods,"
April 1985.
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10.

Deleted

11.

NEDC-32163P, "Peach Bottom Atomic Power Statio n Units
2 and 3 SAFER/GESTR-LOCA Loss- of-Co olant Accident
Analy sis," January 1993.

12.

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

13.

NEDC-33873P, "Safety Analysis Report for Peach Bottom
Atomic Power Statio n, Units 2 and 3, Thermal Power
Optim izatio n," Revision 0.
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MCPR
3.2.2

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
BASES
BACKGROUND

MCPR is a ratio of the fuel assembly power that would result
in the onset of boilfng transition to the actual fuel
assembly power. The MCPR Safety Limit (SL) is set such that
99.9% of the fuel rods avoid boiling transition if the limit
is not violated (refer to the Bases for SL 2.1.1.2). The
operating limit MCPR is established to ensure that no fuel
damage results during abnormal operational transients.
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 ~een 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.

APPLICABLE
SAFETY ANALYSES

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 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 (~PR). When the
largest ~PR (corrected for analytical uncertainties) is
added to the MCPR SL, the required operating limit MCPR is
obtained.
{continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(conti nued)

The MCPR operat ing limits derive d from the transi ent
analys is are dependent on the operat ing core flow and power
state (MCPRf and MCPRp, respec tively ) to ensure adherence to
fuel design limits during the worst transi ent that occurs
with moderate frequency (Refs. 6, 7 1 8, and 9). Flow
dependent MCPR limits are determined by steady state thermal
hydrau lic methods with key physic s response inputs
benchmarked using the three·d imens ional BWR simula tor
code (Ref. 10) to analyze slow flow runout transi ents. The
flow dependent operat ing limit, MCPRf, is evalua ted based on
a single recirc ulatio n pump flow runout event (Ref. 9).
Power dependent MCPR limits (MCPRP) are determined by the
codes used to evalua te transi ents as descri bed in Reference
2. Due to the sensit ivity of the transi ent response to
initia l core flow levels at power levels below those at which
the turbin e stop valve closur e and turbin e contro l valve fast
closur e scrams are bypassed, high and low flow MCPRP
operat ing limits are provided for operat ing between 22.6% RTP
and the previo usly mentioned bypass power level.
The MCPR satisf ies Criter ion 2 of the NRC Policy Statem ent.

LCO

The MCPR operat ing limits specif ied in the COLR are the
result of the Design Basis Accid ent (DBA) and transi ent
analys is. The operat ing limit MCPR is determined by the
1arger of the MCPRf and MCPRP 1i mi ts.

APPLICABILITY

The MCPR operat ing limits are prima rily derived from
transi ent analys es that are assumed to occur at high power
levels . Below 22.6% RTP, the reacto r is operat ing at a
minimum recirc ulatio n pump speed and the moderator void
ratio is small. Surve illance of thermal limits below
22.6% RTP is unnecessary due to the large inhere nt margin
that ensure s that the MCPR SL is not exceeded even if a
limiti ng transi ent occurs . Statis tical analys es indica te
that the nominal value of the initia l MCPR expected at
22.6% RTP is> 3.5. Studie s of the variat ion of limiti ng
transi ent behavior have been performed over the range of
power and
(conti nued)
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BASES
APPLICABILITY
(continu ed)

flow conditio ns. These studies encompass the range of key
actual plant parameter values important to typicall y
limiting transien ts. 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-s hort function provides rapid scram initiati on for
any signific ant power increase transien t, which effectiv ely
eliminat es any MCPR compliance concern. Therefo re, at
.· THERMAL POWER levels< 22.6% RTP, the reactor is operatin g
with substan tial margin to the MCPR limits and this LCO is
not required .

ACTIONS.
If any MCPR is outside the required limits, an assumption
regarding an initial conditio n of the design basis transien t
analyses may not be met. Therefo re, prompt action should be
taken to restore the MCPR(s) to within the required limits
such that the plant remains operatin g within analyzed
conditio ns. The 2 hour Completion Time is, normally
sufficie nt to restore the MCPR(s) to within its limits and
is acceptab le based on the low probabi lity of a transien t or
DBA occurrin g simultaneously with the MCPR out of
specific ation.

If the MCPR cannot be restored to within its required limits
within the associat ed Completion Time, the plant must be
brought to a MODE or other specifie d conditio n 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 reasonab le, based on operatin g
experien ce, to reduce THERMAL POWER to< 22.6% RTP in an
orderly manner and without challeng ing plant systems.
SURVEILLANCE
REQUIREMENTS

SR 3.2.2.1
The MCPR is required to be initiall y calculat ed within
12 hours after THERMAL POWER is~ 22.6% RTP and periodic ally
thereaf ter. It is compared to the specifie d limits
(continued)
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BASES
SURVEILLANCE
REQUIREMENTS

SR 3.2.2.1 (continued)
in the COLR (Ref. 12) to ensure that the reactor is operati ng
within the assumptions of the safety analys is. The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
accepta ble given the large inheren t margin to operati ng
limits at low power levels. The Survei llance Frequency is
contro lled under the Survei llance Frequency Control Program.
SR

3.2.2.2

Because the transie nt analys is takes credit for conservatism
in the scram speed performance, it must be demonstrated that
the specifi c scram speed distrib ution is consis tent with
that used in the transie nt analys is. SR 3.2.2.2 determines
the value oft, which is a measure of ·the actual scram speed
distrib ution compared with the assumed distrib ution. The
MCPR operati ng limit is then determined based on an
interpo lation between the applica ble limits for Option A
(scram times of LCO 3.1.4, "Control Rod Scram Times") and
Option B (realis tic scram times) analyse s. 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 effecti ve scram speed distrib ution
may change during the cycle or after maintenance that could
affect scram times. The 72 hour Completion Time is
accepta ble due to the relativ ely minor changes int expected
during the fuel cycle.
REFERENCES

1.

NUREG-0562, June 1979.

2.

NED0~24011-P-A, "General Electri c Standard
Applic ation for Reactor Fuel," latest approved
revisio n.

3.

UFSAR, Chapter 3.

4.

UFSAR, Chapter 6.

5.

UFSAR, Chapter 14.

6.

NED0-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operat ion," May 1980.
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7.

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

8.

NEDC-33566P, "Safet y Analysis Report for Exelon Peach
Bottom Atomic Power Statio n, Units 2 and 3, Constant
Pressure Power Uprate ," Revision O. ·

9.

NEDC-32428P, "Peach Bottom Atomic Power Statio n Unit 2
Cycle 11 ARTS Thermal Limits Analyses," December 1994 •.

10.

NED0-30130-A, "Steady State Nuclear Methods,"
April 1985.

11.

NED0-24154, "Qual ificati on of the One-Dimensional Core
Transi ent Model for Boiling Water Reacto rs,"
October 1978.

12.

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

13.

NEDC-33873P, "Safet y.Ana lysis Report for Peach Bottom
Atomic Power Statio n, Units 2 and 3, Thermal Power
Optim ization ," Revision 0.
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B 3.2.3
B 3.2
B 3.2.3

POWER DISTRIBUTION LIMITS
LINEAR HEAT GENERATION RATE (LHGR)

BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

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 rel~ase of radioactive materials. Fue1 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 U0 2 pellet; and

b.

Severe overheating of .the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the fuel cladding 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 have been performed and demonstrate
that the 1% fuel cladding plastic strain design limit is not
exceeded during continuous operation with LHGRs up to the
operatjng limit specified in the COLR. The analysis also
continued
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(conti nued)

includ es allowances for short term transi ent operat ion above
the operat ing limit to account for abnormal. operat ional
transi ents, plus an allowance for densif icatio n power
spikin g.
Power-dependent and flow-dependent LHGR adjustment factor s
may also be provided per Reference 1 to ensure that fuel
design limits are not exceeded due to the occurrence of a
postul ated transi ent event during operat ion at off-ra ted
(less than 100%) reacto r power or core flow condit ions.
These adjustment factor s are applie d, if requir ed, per the
COLR and decrease the allowaqle LHGR value.
Addit ionall y, for single recirc ulatio n loop operat ion, an
LHGR multip lier may be provided per Reference 1. This
multip lier is applied per the COLR and decrea ses the
allowa ble LHGR value. This additi onal margin may be
necess ary during SLO to account for the conser vative analys is
assumption of an earlie r depart ure from nuclea te boilin g with
only one recirc ulatio n loop availa ble.
The LHGR satisf ies Criter ion 2 of the NRC Policy Statem ent.

LCO

The LHGR is a basic assumption in the fuel design analy sis.
The fuel has been designed to operat e at rated core power
with suffic ient design margin to the LHGR calcul ated to
cause a 1% fuel cladding plasti c strain . The operat ing
limit to accomplish this object ive is specif ied in the COLR.

APPLICABILITY

The LHGR limits are derived from fuel design analys is that
is limiti ng at high power level condit ions. At core thermal
power level s< 22.6% RTP, the reacto r is operat ing with a
substa ntial margin to the LHGR limits and, theref ore, the
Speci ficatio n is only required when the reacto r is operat ing
at~ 22.6% RTP.

ACTIONS
If any LHGR exceeds its requir ed limit, an assumption
regard ing an initia l condi~ion of the fuel design analys is
is not met. Therefore, prompt action should be taken to
restor e the LHGR(s) to within its requir ed limits such that
the plant is operat ing within analyzed condit ions. The
(conti nued)
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A.1 (continued)
2 hour Completion Time is normally suffi cient to resto
re the

LHGR(s) to within its limit s and is accep table based on the
low proba bility of a trans ient or Design Basis Accident
occur ring simultaneously ~ith .the LHGR out of speci ficati on.

If the LHGR cannot be restor ed to withi n its requir ed limit s
within the assoc iated Completion Time, the plant must be
brought to a MODE or other speci fied condi tion in which the
LCO does not apply. To achieve this statu s, THERMAL POWER
is reduced to< 22.6% RTP withi n 4 hours. The allowed
Completion Time is reasonable, based on opera ting
exper ience , to reduce THERMAL POWER TO< 22.6% RTP in
order ly manner and Without challe nging plant systems. an
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.2.3 .1

The LHGR is requir ed to be initia lly calcu lated within
12 hours after THERMAL POWER is~ 22.6% RT~ and perio
ly
there after. It is compared to the speci fied limits indical
the
COLR (Ref. 10) to ensure that the reacto r is opera ting withi n
the assumptions of the safety analy sis. The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
accep table given the large inher ent margin to opera ting
limit s at lower power level s. The Surve illanc e Frequency is
contr olled under the Surve illanc e Frequency Control Program.
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INSTRUMENTATION

B 3.3.1.1

Reactor Protection System (RPS) Instrumentation

BASES
BACKGROUND

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). This 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
with the LCOs, establish the threshold for protective system
action to pre~ent exceeding acceptable limits, including
Safety Limits (Sls) during Design Basis Accidents CDBAs).
The RPS, as shown in the UFSAR Section 7.2, (Ref. 1).
includes sensors, relays, bypass circuits, and switches that
are necessary to cause initiation of a reactor scram.
Functional diversity is provided by monitoring a wide range
of dependent and independent parameters. The input
parameters to the scram logic 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 in shutdown
posit~on, manual scram signals, and RPS test switches.,
There.are at least four redundant sensor input signals from
each of these parameters (with the exception of the manual
scram signal and the reactor mode switch in shutdown scram
signal). Most 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 an RPS
trip signal to the trip logic.
(continued)
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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 1 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 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 (CRD). 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 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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BASES
BACKGROUND
(continued)

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 ·valves close to isolate the SDV.

APPLICABLE.
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the RPS are assumed in 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 (RCP8), 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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{continued)

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
engineering judgement or historically accepted practice
relative to the intended function of the trip 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 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.

r.1
\,

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 combination of Functions are
required in each MODE to provide primary and diverse
initiation signals.
The only MODES specified in Table 3.3.1.1-1 are MODES 1 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 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 remain inserted, no RPS
function is required. In this condition, the required SDM
(LCO 3.1.1) and refuel position one-rod-out interlock
{LCO 3.9.2} ensure that no event requiring RPS will occur.
(continued)
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The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.
Wide Range Neutron Monitor (WRNM}
I.a.

Wide Range Neutron Monitor Period-Short

The WRNMs provide signals to fa~ilitate reactor scram in the
event that core reactivity increase (shortening period)
exceeds a predetermined 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 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 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 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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I.a. Wide Range Neutron Monitor 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 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 instrument 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 MODE 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.
1.b. Wide Range Neutron Monitor- 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
Gnalysis 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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1.b.

Wide 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 single instrument
failure will preclude a scram from this Function on a valid
signal. Since this Function is not assumed in 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 (APRM)
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 bypassed. A triP, from any one unbypassed
APRM will result in a "half-trip' in all 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 trip system logic channel (Al, A2,
Bl, and B2), thus resulting in a full scram signal.
Similarly, a Function 2.f trip from 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 reguired to be OPERABLE to
ensure that no single failure will preclude a scram on a
valid signal. In addition, to provide adequate 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 for the OPRM Upscale Function 2.f to be
OPERABLE.
continued
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2.a. Average Power Range Monitor Neutron Flux-High
CSetdown) (continued)
For operation at low power (i.e., MODE 2), the Averag
Range Monitor Neutron Flux-High (Setdown) Function ise Power
capable of genera ting a trip signal that preven ts.fue l
damage result ing from abnormal operat ing transi
ents in this
power range. For most operat ion at low power levels
Average Power Range Monitor Neutron Flux-High (Setdow, n)the
Function will provide a secondary scram to the Wide Range
Neutron Monitor Period-Short Function becaus
relati ve setpoi nts. At higher power levels , e itofisthepossib le
that the Average Power Range Monitor Neutron Flux-High
(Setdown) Function will provide the primary trip signal for
a corewide increa se in power.
No specif ic safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-H
igh (Setdown)
Function. However, this Function indire ctly
ensures that
before the reacto r mode switch is placed in the
positi on, reacto r power does not exceed 22.6% RTPrun
(SL 2.1.1. 1) when operat ing at low reacto r pressu re and low
core flow. Therefore, it indire ctly preven
fuel damage
during signif icant reacti vity increa ses withtsTHERMA
L POWER
< 22.6% RTP.
The Allowable Value is based on preventing signif icant
increa ses in power when THERMAL POWER is< 22.6% RTP.
The Average Power Range Monitor Neutron Flux-High (Setdown)
Function must be OPERABLE during MODE 2 when contro l rods
may be withdrawn since the poten tial for
ality exists .
In MODE 1, the Average Power Range Monitocritic
r
Neutro
n Flux-High
Function provides protec tion agains t reacti vity transi
ents
and the RWM and rod block monitor protec t agains t contro
l
rod withdrawal error events ..
2.b. Average Power Range Monitor Simulated thermal
Power-High
The Average Power Range Monitor Simulated Thermal Power-High
Function monitors average neutron flux to approximate the
THERMAL POWER being transf erred to the reacto
r coolan t. The
APRM neutron flux 1s electr onica lly filtere d with
time
consta nt repres entati ve of the fuel heat transf er adynam
ics
to genera te a signal propo rtiona l to the
L POWER in
the reacto r. The trip level is varied as THERMA
a functi on of
recirc ulatio n drive flow (i.e., at lower core
flows, the
setpoi nt is reduced propo rtiona l to the reduction
in power
experienced as core flow is reduced with a fixed contro
l rod
patte rn) 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 includ
ed, applic able
when the plant is in single recirc ulatio n loop
ion per
LCO 3.4.1, which requir es the flow value, used operat
in
the
Allowable Value equati on, be reduced by AW. The value of AW
(conti nued)
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2.b. Average Power Range Monitor Simulated Thermal
Power-High (continued)
is estab lishe d to conservatively bound the
uracy creat ed
in the core flow/ drive flow corre latio n dueinacc
to
flow in
the jet pumps assoc iated with the inact ive recirback
culat
ion
loop. The Allowable Value thus main tains thermal margi
ns
essen tially unchanged from those for two loop opera tion.
The
value of dW is plant spec ific and is defin ed in plant
procedures. The Allowable Value equa tion for
e loop ·
opera tion is only valid for flows down to W=singl
AW;
the
Allowable Value does not go below 60.3% RTP. This is
accep table because back flow in the inact
recir culat ion
loop is only evide nt with drive flows of ive
approximately 35%
or great er (Reference 19). The Nominal Trip
int (NTSP)
and the as-found and as-le ft toler ance s (LeaveSetpo
Alone
Zone)
were determined in accordance with Reference 10.
The Average Power Range Monitor Simulated Thermal Power-High
Function is not speci fical ly credi ted in the
y analysis
but is intended to provid~ an addit ional margisafet
n
of
protection from trans ient induced fuel damag
g
operation where recir culat ion flow is reducede durin
to
below
minimum required for rated power operation. The Averagethe
Power Range Monitor Simulated Thermal Power
Function
provides protection against trans ients where-High
THERM
AL POWER
increases slowly (such as the loss of feedwater heatin
g
event) and prote cts the fuel cladding integ rity by ensur
that the MCPR SL is not exceeded. During these events, ing
THERMAL POWER increase does not signi fican tly lag the the
neutron flux scram. For rapid neutron flux increase events,
the THERMAL POWER lags the neutron flux and the
Average
Power Range Monitor Neutron Flux-High Function will
a scram signal before the Average Power Range Monitorprovide
Simulated Thermal Power-High Function setpo int is exceeded.
Each APRM channel uses one total driye flow signa l
repre senta tive of total core flow. The total drive flow
signa l is generated by the flow proce ssing logic
, part of
the APRM channel, by summing up the flow calcu lated
two
flow trans mitte r signa l input s, one from each of the from
two
recir culat ion loop flows. The flow proce ssing logic
OPERABILITY is part of the APRM channel OPER
ABILITY
requirements for this Function. The APRM flow
processing
logic is considered inope rable whenever it canno
t deliv er a
flow signa l les.s than or equal to actua l Reci rcula
flow
cond ition s for all steady state and trans ient reacttion
or
cond ition s while in Mode 1. Reduced or Downscale flow
cond ition s due to planned maintenance or
ng activ ities
during derat ed plant cond itions (i.e. end testi
of
cycle
t
down) will resul t in conse rvati ve setpo ints for the.coas
APRM
Simulated Thermal Power-High funct ion, thus maintaining
that
funct ion opera ble.
(continued)
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SAFETY ANALYSES, Power-High (continued}
LCO, and
APPLI·CABILITY
The Allowable Value is based on analyses that take credit
for the Average Power Range Monitor Simulated Thermal PowerHigh 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 MODE 1 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-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 terminate the main steam jsolation 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 Function to
terminate the CRDA.

f
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2.c. Average Power Range Monitor Neutron Flux-High
(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
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
is assumed tn 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 assumed 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

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 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 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 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 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.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 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.
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2.f. Oscill ation Power Range Monitor (OPRM) Upscale
The OPRM Upscale Function provides compliance with 10 CFR
so; Appendix A, General Design Criter ia (GDC) 10 and 12,
thereby providing protection from exceeding the fuel MCPR
safety limit (SL) due to anticip ated thermal-hydraulic power
oscill ations .
Reference 22 describes the Detect and Suppress-Confirmation Density (DSS-CD) long-term stabil ity solution and the licens ing
basis Confirmation Density Algorithm (CDA). Reference 22. also
describes the DSS-CD Armed Region and the three additional
algorithms for detecting thermal-hydraulic instab ility relate d
neutron flux oscilla tions: 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 protec tion against
unanticipated oscilla tions. OPRM Upscale Function OPERABILITY
is based only on the CDA.
·
The OPRM Upscale Function receives input signal s from the
local power range monitors (LPRMs) within the reactor core,
· which are combined into cells for evaluation by the OPRM
algorithms.
DSS-CD operab ility requires at least 8 responsive OPRM cells
per channel. The DSS-CD software includes a self-check for
the responsive OPRM cells; theref ore, no SR is necessary.
The OPRM Upscale Function is required to be OPERABLE when· the
plant is~ 17.6% RTP, which is establ ished as a power level that
is greate r 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 anticip ated events could·
lead to thermal-hydraulic instab ility and related neutron flux
oscill ations . The OPRM Upscale Function is automatically tripenabled when THERMAL POWER, as indica ted by the APRM Simulated
Thermal Power, is~ 22.6% RTP corresponding to the MCPR
monitoring threshold and reactor recirc ulatio n drive flow, is
less than 75% of rated flow. This region is the OPRM Armed
Region. Note (h) allows for entry into the DSS-CD Armed Region
without automatic arming of DSS-CD prior to completely passing
through the DSS-CD Armed Region during the first startu p and the
first shutdown following DSS-CD implementation.
(continued)
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2.f. Oscill ation Power Range Monitor (OPRM)
Upscale (continued)
As described in Reference 22 and 24, the RTP values for the
OPRM Upscale Function to be OPERABLE(~ 17.6% RTP) and
the
OPRM Upscale Function to be auto-e nabled (~ 22.6% RTP) for
are
suffic iently conservative for protec tion of the plant
t
thermal-hydraulic instab ilities . The basis for the 5%agains
RTP
difference between the OPRM Upscale OPERABLE (17.6% RTP) and
OPRM Upscale auto-enable value (22.6% RTP) is to ensure that
no credib le 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 specif ic analyses performed'a~ these low power levels
(Reference 24) have demonstrated that any power excursion
resulti ng from credib le events is bounded by 5% RTP. In
addition, both the core-wide and channel decay ratios
OPRM Upscale auto-enabled values are extremely low as at the
documented in Reference 22, which demonstrates the low·
possib ility of thermal-hydraulic instab ilities at low power
and confirms the conservatisms in the OPRM Upscale Functio
n
auto-enable RTP value. The conservatisms in the determination
of the values for OPRM Upscale Function OPERABLE and the OPRM
Upscale Function auto enabled suffic iently compensate for
possible inaccuracy of the APRM simulated thermal power
versus actual core thermal power at power levels < 22.6%signal
Therefore, there is no need to perform any calibr ation ofRTP.
APRM simulated thermal power signal to calcul ated power withthe
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 reacto r recircu lation drive flow~ 75%
of rated,
the associated channel is considered inoperable for the OPRM
Upscale function. Alternatively, the auto-enable setpoi nt may
be adjusted to place the channel in a conservative condition
(armed). If placed in the armed condition, the channel is
considered OPERABLE.
Note (h) reflec ts the. need for p1ant data co 11 ection in order
to test the DSS-CD equipment. Testing the DSS-CD equipment
ensures its proper operation and prevents spurious reacto
trips. Entry into the DSS-CD Armed Region without automartic
arming of DSS-CD during this initia l testin g phase also
for changes in plant operations to address maintenance orallows
other operational needs. However, during this initia l testing
period, the OPRM Upscale Function is OPERABLE and DSS-CD
operab ility and capab ility to automatically arm shall be
maintained at recircu lation drive flow rates above the DSS-CD
Armed Region flow boundary.
(continued)
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2.f. Oscillation Power Range Mon1tor (OPRM)
Upscale (continued)
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, indic.ated 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 CPBDA, ABA,
GRA) exceed their trip condition for one or more cells in
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 issutng 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.
(continued)
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3.

Reactor Pressure-High

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 ~he
pressure increase by rapidly reducing core power. For the
overpressurization protection-ana lysis 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 reactor 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 land 2 when the RCS is pressurized and the
potential for pressure increase exjsts.
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 3) Function is assumed in the
analysis of events resulting in the decrease of reactor
coolant inventory (Ref. 6). This is credited as a backup
scram function for large and intermediate break LOCAs inside
(continued)
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4.. Reactor Vessel Water Level -Low (Level 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
initiated from four level transmitters that sense
difference between the pressure due to a constant
water (reference leg) and the pressure due to the
water level (variable leg) in the vessel.

are
the
column of
actual

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 val id si·gnal.
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 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.
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 heat
generation. Therefore, a reactor scram is initiated on a
Main Steam 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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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 ASME 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·'signais 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 I sol at ion 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 enough so
that the other diverse RPS functions provide sufficient
protection.
(continued)
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6~

Drywell Pressure~High

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 50.4b.
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~Hiqh

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 acconunodate 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 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 switch
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 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-Closure

Closure of the TSVs results in the loss of a heat sink that
producei 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
continued
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8.

Turbine Stop Valve-Closure

(conti nued)

Valve -Closu re Function is such that three or more TSVs must
be closed to produce a scram. In additi on, certai n
combinations of two valves closed will result in a halfscram. This Function must be enabled at THERMAL POWER
~ 26.3% RTP as measured at the turbin e first stage
pressu re .
. This is normally accomplished autom aticall y by pressu re
switches sensing turbin e first stage pressu re; theref ore,
opening of the turbin e bypass valves may affect this
Function.
The Turbine Stop Valve -Closu re Allowable Value is select ed
to be high enough to detect imminent TSV closur e, thereb y
reducing the severi ty of the subsequent pressu re transi ent.
Eight channels of Turbine Stop Valve -Closu re Function, with
four channels in each trip system, are requir ed to.be
OPERABLE to ensure that no single instru ment failur e will
preclude a scram from this Function if any three TSVs should
close. This Function is requir ed, consis tent with analys is
assumptions, whenever THERMAL POWER is~ 26.3% RTP. This
Function is not requir ed when THERMAL POWER is< 26.3% RTP
si nee the Reactor Pressu re- High and the Average Power Range
Monitor Scram Clamp Functions are adequate to maintain the
necess ary safety margins.
9. Turbine Control Valve Fast Closu re. Trip Oil
Pressure-Low·
Fast closur e of the TCVs result s in the loss of a heat sink
that produces reacto r pressu re, neutron flux, and heat flux
transi ents that must be limite d. There fore, a reacto r scram
is initia ted on TCV fast closur e in antici pation of the
transi ents that would result from the closur e of these
valves . The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Funct ion·is the primary scram signal for the
genera tor load reject ion event analyzed in Reference 7 and
the genera tor load reject ion with bypass failur e event. For
these events , the reacto r scram reduces the amount of energy
requir ed to be absorbed and ensure s that the MCPR SL is not
exceeded.
(continued)
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9. Turbine Control Valve Fast Closure. Trip Oil
Pressure-Low (continued)
Turbine Control Valve Fast Closu re, Trip Oil Press ure-L ow
signa ls are initia ted by the relaye d emergency trip suppl
oil press ure at each contro l valve . One press ure switch yis
assoc iated with each contro l valve , and the signa l from
switch is assigned to a separ ate RPS logic channel. Thiseach
Function must be enabled at THERMAL POWER~ 26.3% RTP. This
is normally accomplished autom atical ly by press ure switc hes
sensing turbin e first stage press ure; there fore, opening of
the turbin e bypass valves may affec t this Function.
The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Allowable Value is selec ted high enough to
detec t imminent TCV fast closu re.
Four channels of Turbine Control Valve Fast Closu re, Trip
Oil Pressure-Low Function with two channels in each trip
system arranged in a one-o ut-of- two logic are requi red to be
OPERABLE to ensure that no singl e instrument failu re will
preclude a scram from this Function on a valid signa
Function is requi red, consi stent with the analy sis l. This
assumptions, whenever THERMAL POWER is~ 26.3% RTP. This
Function is not requir ed when THERMAL POWER is< 26.3% RTP,
since the· Reactor Press ure-H igh 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 Vacuum Function prote cts the ·
integ rity of the main condenser by scramming the react or and
thereb y decreasing the sever ity of the low condenser vacuum
trans ient on the condenser. This funct ion also ensur es
integ rity of the react or due to loss of its normal heat
sink. The reacto r scram on a Turbine Condenser-Low Vacuum
signa l will occur prior to a reac~or scram from a Turbine
Stop Valve -Clos ure signa l. This funct ion is not
speci ficall y credi ted in any accid ent analy sis but is being
retain ed for the overa ll redundancy and diver sity of the RPS
as requir ed by the NRC approved licen sing basis .
(cont inued )

PBAPS UNIT 2

B

3.3-19

Revision No. 143

RPS Instrumentation
B 3.~.1.1

BASES
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

10.

Turbine Condenser-Low Vacuum

(continued)

Turbine Condenser-Low Vacuum signals are initiated from
four vacuum pressure transmitters that provide inputs to
associated trip systems. There are two trip systems and two
channels per trip system. Each trip system is arranged in a
one-out-of-two logic and both trip systems must be tripped
in order to scram the reactor.
The Turbine Condenser-Low Vacuum Allowable Value is
specified to ensure that a scram 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 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 condenier 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
(continued)
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12.

Reactor Mode Switch-Shutdown Position

The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels, directly to
the scram pilot 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 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.
The reactor mode switch is a keylock four-position, fourbank switch. The reactor mode switch is capabie of
scramming the reactor if the mode switch is placed in the
shutdown position. Scram signals from the mode switch are
input into each of the two RPS manual scram logic channels.
There is no Allowable Value for this Function, since the
channels are mechanically actuated based solely on reactor
mode switch position.
Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel 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 and 2, and 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.
<continued)
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the manual scram logic channels, directly to the scram pilot
(continued)
solenoid power circuits. These manual scram logic channels
are redundant to the automatic protectiv e instrumentation
channels and provide manual reactor trip capabilit y. This
Function was not specifica lly 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 I and 2, and in MODE 5 with any.control rQd
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.

C

14.

RPS Channel Test Switch

There are four RPS Channel Test Switches, one associated
with each of the four 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 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
specifica lly 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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14.

RPS Channel Test Switch {continued)

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 Channel 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 I 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.

ACTIONS

A Note has beeri provi9ed 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 l_imits, 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 RPS 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 RPS instrumentation
channel.

A.I and A.2
Because of the diversity of sensors available to provide
trip signals and 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 restoration of
any inoperable channel to OPERABLE status. However, this
out of service time is only acceptable provided the
associated
(continued)
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A.1 and A.2 (continued)
Function's inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to
Required Actions B.1, B.2, and C.1 Bases). If the
inoperable channel cannot be restored to OPERABLE status
within the allowable out of service time 1 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 i~ 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.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 capability and entry into
Condition C, as well as entry into Condition A for each
channel.

C

B.1 and B.2
Condition B exists when, for any one o~ more Functions, at
least one required channel is 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 in 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) in one trip system.
PBAPS UN IT 2
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B.l and B.2

(continued)

Completing one of these Required Actions restores RPS to a
reliability level equivalent 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 trip
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
s~ould be based on prudent judgment and take into account
current plant conditions (i.e., what MODE the plant is 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.
Alternately, if it is 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 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 trip system as are the APRM 2-0ut-Of-4 voter and
other non-APRM channels for which Condition B applies. For
an inoperable APRM channel, Required Action A.l must be
satisfied, and is the only action (other than restoring
operability) that will restore capability to accommodate a
single failure. Inoperability 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 inoperability 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 nonAPRM channels, Condition B does not apply.
continued)
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C.l
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-outof-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 fequire 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 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.

Required Action D.l 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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E.1. F.l and G.l
If the channel Cs) 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
LCO does not apply. The allowed Completion Times are
reasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems. In addition,
the Completion Time of Required Action E.l is consistent
with the Completion Time provided in LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)."

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
LCO does not apply. This is done by immediately initiating
action 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 and are, th~refore, 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 .
.L...l

If OPRM Upscale trip capability is not maintained, Condition
I exists and Backup Stability Protection (BSP) is required.
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 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.
I.2 and I.3
Actions I.2 and I.3 are both required to be taken in
conjunction with Action I.l if OPRM 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 instability by automatically preventing entry into
continued
PBAPS UNIT 2

B 3.3-27

Revision No. 123

RPS Instrumentation
B 3.3.1.1

)
BASES
ACTIONS

I.2 and I.3

(continued)

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 flow reduction events that would have
terminated 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 instabil~ty events.
BSP is intended as a temporary means to piotect against thermalhydraulic 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 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.

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 I.l. 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 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) would not exceed the
Manual BSP Region I stability criterion. Potential
instabilities would develop slowl-y as a result of the feedwater
temperature transient (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.
continued
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J.3
BSP is a temporary means for protec tion agains t therm alhydrau lic instab ility events . An extended period of
inope rabilit y without automatic trip capab ility is not
justif ied. Consequently, the requir ed channels are requir ed
to be restor ed to OPERABLE status within 120 days.
Based on engineering judgment, the likelih ood of an
instab ility event that could not be adequ ately 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
neglig ibly small. The 120-day period is intend ed to allow
for resolu tion of a variet y of equipment problems (e.g.,
design changes, extens ive analys is, or other unforeseen
circum stance s). This action is not intended to be used for
operat ional convenience~ Correc tion of most equipment
failur es or inope rabili ties is expected to normally be
accomplished within the completion times allowed for Actions
for Conditions A and I.
A Note is provided to indica te that LCO 3.0.4 is not
applic able. The intent of the note is to allow plant startu p
while operat ing within the 120-day Completion Time for
Required Action J.3. The primary purpose of this exclus ion
is to allow an orderl y completion of design and verifi cation
activi ties, in the event of a requir ed design change, without
undue impact on plant operat ion.

If the required channels are not restor ed to OPERABLE status
and the Required Actions of J are not met within the
associ ated Completion Times, then the plant must be placed in
an operat ing condit ion 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
reason able, based on operat ing experi ence, to reach the
specif ied operat ing power level from full power condit ions in
an orderl y manner and without challe nging plant systems.
(continued)
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SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS
instrumentation Function are located 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
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
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 LCD.
SR

3.3.1.1.2

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
.power calculated from a heat balance. The Surveillance
Frequency is controlled under the Surveillance Frequency
Control Program.
continued
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SR 3.3.1 .1.2

(continued)

A restr ictio n to satis fying this SR when< 22.6% RTP is
provided that requi res the SR to be met only
22.6% RTP
because it is diffi cult to accu ratel y maintainat~
APRM
indic ation of core THERMAL POWER cons isten t with a heat
balance when< 22.6% RTP. At low power level
s, a high degree
of accuracy is unnecessary because of the large
, inher ent
margin to thermal limit s (MCPR, LHGR and APLHGR).
22.6%
RTP, the Surv eillan ce is requi red to have been satisfAt~
actor
ily
performed in accordance with SR 3.0.2 . A Note is provided
which allows an incre ase in THERMAL POWER above 22.6% if
Frequency is not met per SR 3.0.2 . In this even t, the SR the
must be performed withi n 12 hours after reach
or exceeding
22.6% RTP. Twelve hours is based on opera tingingexpe
rience and
in cons idera tion of providing a reaso nable 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 requi red
channel to ensure that the entir e channel will perform the
intended funct ion. The Surv eillan ce Frequency is contr olled
under the Surv eillan ce Frequency Control Progr
am.
SR 3.3.1 .1.5 and SR 3.3.1 .1.6
A CHANNEL FUNCTIONAL TEST is performed on each requi red
channel to ensure that the entir e channel
perform the
inten ded funct ion. Any setpo int adjustmenwill
t
shall
be made
cons isten t with the assumptions of the curre nt plant
spec ific setpo int methodology.
As noted, SR 3.3.1 .1.5 is not requi red to be performed when
~nter ing MODE 2 from MODE 1, since testi ng of the MODE 2
requi red WRNM Functions cannot be performed in MODE 1
witho ut utili zing jumpers, lifte d leads , or mova
.
This allows entry into MODE 2 if the Frequency isblenotlinks
met
per,SR 3.0.2 . In this event, the SR must
performed
withi n 12 hours after enter ing MODE 2 from beMODE
1. Twelve
hours is based on opera ting expe rienc e and in cons
tion
of providing a reasonable time in which to completeidera
the SR.
The Surv eillan ce Frequency is contr olled under the
Surv eillan ce Frequency Control Program.
(cont inued )
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SR

3.3.1.1.7

(Not Used.)
SR

3.3.1.1.8

LPRM gain settings· are determined from the local flux
profiles measured by the Traversing Incore Probe (TIP)
System. This establ~shes 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 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 Inc.) are heat
sensitive electronic 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, Funct~on 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, veri1ication that the trip settings are less than
or equal to the specified Allowable Value during the CHANNEL
continued
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SR

3.3.1.1.9 and SR

3.3.1.1.14

(continued)

FUNCTIONAL TEST is not required since the instruments are not
accessible while the unit is operating at power due to high
radiation and the installed indication instrumentation does
not provided accurate indication of the trip setting. Waiver
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 calibration
interval. The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR 3.3.1.1.10, SR
and SR 3.3.1.1.16

3.3.1.1.12, SR

3.3.1.1.15,

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 a high
radiation area; the steam tunnel). This exclusion is
acceptable beca~se the radiatien 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
Surveillance 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 ih 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 prior 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
continued
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SR 3.3.1.1.10, SR
and SR 3.3.1.1.16

3.3.1.1.12. SR
(continued)

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. Th1s 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 Progiam.
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
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
perform~d 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 flow) transmitters,
which supply the flow signal 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
continued
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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 (continued)
Function uses drive flow to vary the trip setpoint. The OPRM
Upscale Function uses drive flow to automatically enable or
bypass the OPRM Upscale trip output to RPS. A CHANNEL
CALIBRATION of the APRM drive flow signal requires both
calibrating the drive flow transmitters and establishing a
valid drive flow/ core flow relationship. The drive flow
/core flow relationship is established once per refuel cycle,
while operating at or near rated power and flow conditions.
This method of correlating core flow and drive flow is
consistent with GE recommendations. Changes throughout the
cycle in the drive flow/ core flow relationship due to the
changing thermal hydraulic operating conditions of the core
are accounted for in the- margins included in the bases or
analyses used to establish the setpoints for the APRM
Simulated Thermal Power-High Function and the OPRM Upscale
Function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR 3.3.1.1.11
A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. For the APRM Functions, this test
·
supplements the automatic self-test functions that operate
continuously in the APRM and voter channels. The scope of
the APRM CHANNEL FUNCTIONAL TEST is limited to verification
of system trip output hardware. Software controlled
functions are tested only incidentally. Automatic internal
self-test functions check the EPROMs in which the softwarecontrolled logic is defined. Any changes in the EPROMs will
be detected by the self-test function resulting in a trip
and/or alarm condition. The·APRM CHANNEL FUNCTIONAL TEST
covers the APRM channels (including recirculation flow
processing - applicable to Function 2.b and the auto-enable
portion of Function 2.f only), the 2-0ut-Of-4 voter
channels, and the interface.connections into the RPS trip
systems from the voter channels. Any setpoint adjustment
shall be consistent with the assumptions of the current
plant specific setpoint methodology. The Surveillance
Frequency is controlled ander the Surveillance Frequency
Control Program. (NOTE: The actual voting logic of the 20ut-Of-4 Voter Function is tested as part of SR 3.3.1.1.17.
The actual auto-enable setpoints fof the OPRM Upscale trip
are confirmed by SR 3.3.1.1.19.)
continued
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SR 3.3~1.1.11 (continued)
A Note is provided for Function 2.a that requir es this SR to
be performed within 12 hours of enteri ng MODE 2 from MODE 1.
Testin g of the MODE 2 APRM Function cannot be performed in
MODE 1 without utiliz ing jumpers or lifted leads. This Note
allows entry into MODE 2 from MODE 1 if the associ ated
Frequency is not met per SR 3.0.2.
A second Note is provided for Function 2.b that clarif ies
that the CHANNEL FUNCTIONAL TEST for Function 2.b includ es
testin g of the recirc ulatio n flow proces sing electr onics,
excluding the flow transm itters.
SR 3.3.1. 1.13
This SR ensures that scrams initiat ed from the Turbine Stop
Valve-Closur~ and Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Functions will not be inadve rtently bypassed.when
THERMAL POWER is~ 26.3% RTP. · This involves calibr ation of
the bypass channels. Adequate margins for the instrument
setpoi nt methodologies are incorporated into the actual
setpoi nt. Because main turbine bypass flow can affect this
setpoi nt nonconservatively (THERMAL POWER is derived from
turbin e first stage pressure), the main turbin e bypass valves
must remain closed during the calibr ation at THERMAL POWER
~ 26.3% RTP to ensure that the calibr ation is valid.
If any bypass chann el's setpoi nt is nonconservative (i.e.,
the Functions are bypassed at~ 26.3% RTP, either due to
open main-turbine bypass valve( s) or other reason s), then
the affect ed Turbine Stop Valve -Closu re and Turbine Control
Valve Fast Closure, Trip Oil Pressu re-Low Functions are
considered. inoper able. Altern ativel y, the bypass channel
can be placed in the conser vative condit ion (nonbypass). If
placed in the nonbypass condit ion, this SR is met and the
channel is considered OPERABLE.
The Surve illanc e Frequency is contro lled under the
Surve illanc e Frequency Control Program.
(continued)
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SR

3.3.1.1.17

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY'of the required trip logic for a specific
channel. The functional testing of control rods
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),
overlaps this Surveillance to provide complete testing of
the assumed safety function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control 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 voter
channels and APRM related redundant RPS relays.
SR

3.3.1.1.18

This SR ensures that the individual channel· response times
are maintained less than or equal to the original design
value. The RPS RESPONSE TIME acceptance criterion is
included in Reference 11.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.3.1.1.19

Deleted
(continued)
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Wide Range Neutron Monitor (WRNM) Instrumentation

BASES

BACKGROUND

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 the operator to monitor the approach to criticality
and determine when criticality is achieved.
The WRNM subsystem of the Neutron 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 operator early indication of unexpected
subcritical multiplication that could be indicative of an
approach to criticality.

APPLICABLE
SAFETY ANALYSES

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 Protection
System (RPS) Instrumentation"; WRNM Period-Short and
(continued)
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Average Power Range Monitor (APRM) 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 very 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.

LCO

(

During startup in MODE 2, three of the eight WRNM channels
are required to be O~ERABLE to monitor the reactor flux
level and reactor period prior to and during control rod
withdrawal, subcritical multiplication and reactor
criticality. These three re·qui red channels must be located
in di-fferent 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 provide redundant monitoring of flux levels in the
core.
In MODE 5, during a spiral offload or reload, a WRNM outside
the fueled region w.ill no longer be required 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 encompass ·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 reactor core. Because or 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 monitored wit.hin the
fueled region(s) of the quadrant. The other WRNM that is
required to be OPERABLE must be in an adjacent quadrant
containing fuel. These reguirements ensure that the
reactivity of the core will be continuously monitored during
CORE ALTERATIONS.
Special movable detectors, according to footnote (c) of
Table 3.3.1.2-1, may be used in place of the normal WRNM
nuclear detectors~ These special detectors must be
connected to the normal WRNM circuits ;n-the NMS, such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility 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.

C
I

APPLICABILITY

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 MODE I, 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 PeriodShort function provides adequate monitoring and the WRNMs
monitoring indication is not required.

ACTIONS

A.I and B.l
In MODE 2, the WRNM channels provide the means of monitoring
core reactivity and criticality. With any number of the
required WRNMs inoperable, the ability to monitor neutron
flux is degraded. Therefore, a limited time is allowed to
restore the inoperable channels to OPERABLE status.
Provided at least one WRNM remains OPERABLE, Required
Action A.I allows 4 hours to restore the required WRNMs to
OPERABLE status. This time is reasonable because there is
adequate capability remainin~ 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 WRNMs to OPERABLE status. During this time,
control rod withdrawal and power increase is not precluded
(continued)
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(continued)

by this Required Action. Having the ability to monitor the
core wtth at least one WRNM, proceeding to WRNM indication
greater than I25E-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 B.l
allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor 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.
C.l

(

In MODE 2, if the requ-i red 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 conditions in an orderly manner
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 mon.i tori ng capabi l i ty is degraded or
nonexistent. The requirement to fully insert all insertable
control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The allowed Completion
Time of I hour is sufficient to accomplish the Required
Action, and takes into account the low probability of an
event requiring the WRNM occurring during this interval.
{continued}

PBAPS UNIT 2

B 3.3-39

Revision No. 24

WRNM Instrumentation
· .B 3.3.1.2
BASES
ACTIONS
(continued)

E.l and E.2
With one or more required WRNMs inoperable in MODE 5, the
ability to detect local reactivity changes 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 ~ill be at its minimum
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 insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.

(

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each WRNM
Applicable MODE 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

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 another channel. 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.
(continued}
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SR

3.3.1.2.1 and SR

3.3.1.2.3

(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

3.3.1.2.2

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 Surveilla~ce
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 6nly one WRNM is required
to be OPERABLE, per Table 3.3.1.2-1, footnote Cb), 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.
SR

3.3.1.2.4

·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-noi~e 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 CRef. 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.
continued
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3.3.1.2.4

(continued)

· 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 wi]l 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 t~e _
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.
continued
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SR

3.3.1.2.5

(continued)

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
opera ti on 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
Surveillances.
SR

3.3.1.2.6

Performance of a CHANNEL CALIBRATION verifies the performan·ce.
of the WRNM detectors and associated circuitry. The Freq~ency
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 accuracy specified for
a fixed useful life.
continued
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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 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 Applicabiljty with the
Frequency not met is reasonabl.e, 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.
REFERENCES
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Control Rod Block Instrumentation

BASES
BACKGROUND

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.operati-0n, the rod block
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth mini~izer (RWM) enfbrce 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 ensure 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 exc~eds 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
channel 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 averaging 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 byp.assed if a peripheral control rod is
selected (Ref. 1). A rod bl-0ck signal is also generated if
an RBM inoperable trip occurs, since this could indicate a
problem with the RBM channel.
{continued}
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The inoperable trip will occur if, during the nulling
(normalization) ~equ~nce, the RBM channel fitls to null or
too few LPRM inputs are available, if a critical self-test
fault has been detected, or the RBM instrument ~ode switth
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. · Prescribedcontrol 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 flow and steam flow signals to determine when the
reactor power is above ihe preset power level at which the
RWM is automatically bypassed (Ref. 2). The RWM is a single
channel system t_hat provides input into both RMCS rod block
circuits.

,

With the reactor mode switch in the shutdown pnsition, 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 fesult 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
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.

\

APPLICABLE"
SAFETY ANALYSES,
, LCO, and
APPLICABILITY

1.

Rod Block Monitor

The RBM is d~signed 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 Va.lues 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 that no single instrument failure can preclude a rod
block ~Eom this Function. The actual setpoints are
calibrated consistent with applicable setpoint methodology .
Trip setpoints are specified in the setpoint calculation s.
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
conservativ e than the trip setpoint, but within its
Allowable Value, is acceptable. Trip setpoints are those
predetermin ed values of output at which an action should
take t,lace.
The setpoints are compared to the actual
proces·s' parameter (e.g. , reactor power) , 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,V alues and trip setpoints are
determined by engineering judgement or historicall y 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
uncertainti es expected for the environment s during the
operating time of the channels are accounted for.
(continued)
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1.

Rod Block Monitor

continued)

C

The RBM is assumed to mitigate the consequences of an RWE
event when operatin g~ 28.4% RTP. Below this power level,
the consequences of an RWE event wi 11 not· exceed the MCPR SL
and, therefor e, the RBM is not required to be OPERABLE.
Analyses (Ref. 1) have shown that with an intital MCPR
greater than or equal to the limit specifie d in the COLR, no
RWE event will result in exceeding the MCPR SL. Therefo re,
under these conditio ns, the RBM is also not required to be
OPERABLE.
2.

Rod Worth Minimizer

The RWM enforces the analyzed rod position sequence to
ensure that the initial conditio ns of the CRDA analysis are
not violated . The analytic al methods and assumptions used
in evaluati ng the CRDA are summarized in References 3; 4, 5,
and 11. The analyzed rod position sequence requires that
cont ro 1 rods be moved in groups, with a11 cont ro 1 rods
assigned to a specific group required to be within specifie d
banked position s. Requirements that the control rod
sequence is in compliance with the analyzed rod position
sequence are specifie d in LCO 3.1.6, "Rod Pattern Control. "
When performing a shutdown of the plant, an optional control
rod sequence (Ref. 11) may be used if the coupling of each
withdrawn control rod has been confirmed. The rods may be
inserted without the need to stop at interme diate position s.
When using the Reference 11 control rod insertio n sequence
for shutdown, the RWM may b~ reprogrammed to enforce the
requirements of the improved control rod insertio n process,
or may be bypassed and the improved control rod shutdown
sequence implemented under the controls in Condition D.
The RWM Function satisfie s Criterio n 3 of the NRC Policy
Statement.
Since the RWM is a hardwired system designed to act as a
backup to operator .control of the rod sequences, only one
channel of the RWM is availabl e and required to be OPERABLE
(Ref. 6). Special circumstances provided for in the
Required Action of LCO 3.1.3, "Control Rod OPERABILITY," and
LCD 3.1.6 may necessit ate bypassing the RWM to allow
~ontinued operatio n with inoperab le control rods, or to
allow correcti on of a control rod pattern not in compliance
with the analyzed rod position sequence. Jhe RWM may be
bypassed as required by these conditio ns, but then it must
be considered inoperab le and the Required Actions of this
LCD followed.
continued
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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 Function
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.whenrequired. 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 rea~tor mode switch in the refueling position, 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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ACTIONS
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 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.

If Required Action A.l is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour. If both RBM 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 inoperabil iti'es
and is acceptable because it'minimizes risk while allowing
time for re~toration 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. However, 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 control
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 logs and control room indications. Once
Required Action C.2.1.1 or C.2.1.2 is satisfactorily
(continued}
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(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 (Reactor 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.
D. l

With the RWM inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed
control rod sequence. Required Action D.l 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 (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. l 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
block 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 inoperable), 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 SDM ensured by LCO 3.1.1. Control
rods in core cells containing no fuel assemblies do not
(continued)
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(continued)

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
fu~l a~semblies are fully inserted.
SURVEILLANCE
REQUIREMENTS

As noted at the beginning 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.
continued
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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 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 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~ 10% RTP in MODE 2 for SR 3.3.2.1.2 and entry into
MODE 1 when THERMAL POWER is~ 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 automaticaJly change are
based on the APRM signal's input to each RBM channel. Bel ow
the minimum power setpoint, the RBM is automatically
bypassed. These power Al~owable 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
continued
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3.3.2.1.4

(continued)

channel can be pl aced 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
excluded 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 pl ant spe,c.i fi c setpoi nt methodology.
As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION 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.
continued
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SR

3.3.2.1.6

The RWM is automatically bypassed when 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
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 F~equency 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 Switch-Shutdown
Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control 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 shutdown position, since testing of this interlock with
the reactor mode switch in any other position cannot be
performed without using jumpers, lifted le~ds, or movable
links. This allows entry into MODES 3 and 4 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 SR.
continued
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3.3.2.1.7

(continued)

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 ensures that the proper sequence iS loaded into t~e
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.
REFERENCES
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BACKGROUND

The feedwater and main turbin e high water lBvel trip
instrum entatio n is designed to detect ·a potent ial failure of
the Feedwater Level Control System that causes excess ive
feedwater flow.
With excessive feedwater flow, the water level in the .
reacto r vessel rises toward the high water level setpoi nt,
causing the trip of the three feedwater pump turbine s and
the main turbin e.
Digita l Feedwater Control System (DFCS) high water level
signal s are provided by six level sensor s, three narrow
range and three wide range. The three narrow range level
transm itters are used to satisfy the TS requirement. The
three level sensors sense the differe nce between the
pressu re due to a consta nt column of water (refere nce leg)
and the pressu re due to the actual water level in the,
reacto r vessel (variab le leg). The three level signal s are
input into two independent and redundant digital contro l
systems within the DFCS. Each contro l system include s
redundant contro llers capable of performing the high level
trip functio n. All three level signal s are used by the
digita l control systems to produce a valida ted level signal
for use for the high level trip functio n.
·
Each independent digital contro l system has two redundant
digital outputs (channels) to provid e redundant signal s to
an associa ted trip system. Each independent digita l contro l
system processes input signal s and compares them to preestabli shed setpoi nts. When the setpoi nt is exceeded, the
two digita l outputs actuate two contac ts arranged in
paralle l so that either digita l output can trip the
associ ated trip system. The trippin g of both digita l trip
systems will initiat e a trip of the feedwater pump turbin es
and the main turbine .
trip of the feedwater pump turbin es limits furthe r
increa se in reacto r vessel water level by limitin g furthe r
additio n of feedwater to the reacto r vessel . A trip of the
main turbine and closure of the stop valves protec ts the
turbin e from damage due to water enterin g the turbin e.
A

(contin ued)
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APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrum entatio n is assumed to be capable of providing a
turbine trip in the design basis't ransie nt analys is for a
feedwater contro ller failure , maximum demand event (Ref. 1).
The high water level trip indirec tly initiat es a reactor
scram from the main turbine trip (above 26.3% RTP) and
trips the feedwater pumps, thereby termi nati-ng the event.
The reactor scram mitiga tes the reduction in MCPR.
Feedwater and main turbine high water level trip
instrum entatio n satisfi es Criteri on 3 of the NRC Policy
Statement.

LCO

The LCO require s two DFCS channels per trip system of high
water level trip instrum entatio n to be OPERABLE to ensure
the feedwater pump turbine s and main turbine will trip on a
valid reactor vessel high water level signal. Two DFCS
channels (one per trip system) are needed to provide trip
·signal s in order for the feedwater and main turbine trips
to occur.
Two level signals are also require d to ensure a single
sensor failure will not preven t the trips of the feedwater
pump turbine s and main turbine when reactor vessel water
level is at the high water level referen ce point:
Each channel must have its setpoin t set within the specifi ed
Allowable Value of SR 3.3.2.2 .3. The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event. The actual setpoin t is calibra ted to be
consist ent with the applica ble setpoin t methodology,
assumptions. Trip setpoin ts are specifi ed in the setpoin t
calcula tions. The trip setpoin ts are selecte d to ensure
that the setpoin ts do not exceed the Allowable Value between
success ive CHANNEL CALIBRATIONS. Operation with a trip
setting less conserv ative than the irip setpoin t, but within
its Allowable Value, is accepta ble.
Trip setpoin ts are those predetermined values of output at
which an action should take place. The setpoin ts 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 setpoin t, the associa ted
device (e.g., trip unit) changes state. The analyt ic or
design limits are derived from the limitin g values of the
process parameters obtained from the safety analys is or
(contin ued)
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other appropriate documents. The Allowable Values are
derived from the analyt ic or design limits , corrected for
calibr ation, process, and instrument errors . A channel is
inoperable if its actual trip settin g is not within its
required Allowable Value. The trip setpoi nts are determined
from analyt ical or design limits , corrected for calibr ation,
process and instrument errors , as well as, instrument dri~.
The trip setpoi nts determined in this manner provide.adequate
protection by assuring instrument and process uncert ainties
expected for the environment during the operating time for
the associated channels are accounted for.

APPLICABILTIY

The feedwater and main turbine high water level trip
instrumentation is required to be OPERABLE at~ 22.6% RTP to
ensure that the fuel cladding integr ity Safety Limit and the
cladding 1% plasti c strain limit are not violate d during the
feedwater contro ller failur e, maximum demand event. As
discussed in the Bases for LCO 3.2.3, "LINEAR HEAT GENERATION
.RATE (LHGR)," and LCO 3. 2. 2, "MINIMUM CRITICAL POWER RATIO
(MCPR)," suffic ient margin to these limits exists below
22.6% RTP; therefo re, these requirements are only necessary
when operating at or above this power level.

ACTIONS

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
instrumentation channels. Section 1.3, Completion Times,
specif ies that once a Condition has been entered, subsequent
divisio ns, subsystems, components, or variab les 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 specif ies that Required Actions
of the Condition continue to apply for each ~dditional
failur e, with Completion Times based on initia l entry into
the Condition. However, the Required Actions for inoperable
feedwater and main turbine high water level trip
instrumentation channels provide appropriate compensatory
measures for separate inoperable channels. As such, a Note
has been provided that allows separa te Condition entry for
each inoperable feedwater and main turbin e high water level
trip instrumentation channel.
(continued)
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With one or more feedwater and main turbine high water level
trip channels inoperable, but with feedwater and main
turbine high water level trip capability maintained (refer
to Required Action 8.1 Bases), the remaining OPERABLE
channels can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single active instrument failure in one of the remaining
channels may result in the instrumentation not being able 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 Completion Time,
the channels 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 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 where 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 hours is based on the low
probability of the event occurring coincident with a single
failure in a remaining OPERABLE channel .

. Required Action 8.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels result in the High Water Level Function of DFCS not
maintaining feedwater and main turbine trip capability. In
this condition, the feedwater and main turbine high water
level trip instrumentation cannot perform its design
function. Therefore, continued operation is only permitted
for a 2 hour period, during which feedwater and main turbine
high water level trip capability must be restored. The trip
capability is considered maintained when sufficient channels
are OPERABLE or in trip such that the feedwater and main
turbine high water level trip logic will generate a trip
(continued)
~-
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signal on a valid signal. This require s one channel
trip system to be OPERABLE or in trip. If the requireper
d
channels cannot be restore d to OPERABLE status or placed
trip,_ Condition C must be entered and its Required Action in
taken.
The 2 hour Completion Time is suffici ent for the operato r
to take correc tive action, and takes into account the
likelih ood of an event requiri ng actuati on of feedwater and
main turbine high water level trip instrum entatio n
occurri ng during this period. It is also consis tent
the 2 hour Completion Time provided in LCO 3.2.2 for with
Required Action A.l, since this instrum entatio n's purpose
is to preclude a MCPR violati on.
C.1 and C.2
With any Required Action and associa ted Completion Time not
met, the plant must be brought to a MODE or other specifi ed
conditi on in which the LCO does not apply.· To achieve this
status, THERMAL POWER must be reduced to< 22.6% RTP within
4 hours. Altern atively , the affecte d feedwater pump(s) and
affecte d main turbine valve(s ) may be removed from service
since this performs the intended functio n of the
instrum entatio n. As discussed in the Applic ability sec1:ion
of the Ba~es, operati on below 22.6% RTP results in
suffici ent margin to the require d limits, and the feedwater
and main turbine high water level trip instrum entatio n is
not require d to protect fuel integr ity during the feedwa
· contro ller failure , maximum demand event. The allowed ter
Completion Time of 4 hours is based on operati ng experie nce
to reduce THERMAL POWER to< 22.6% RTP from full power
conditi ons in an orderly manner and withou t challen ging
plant systems.
Required Action C.1 is modified by a Note which states
the Required Action is only applica ble if the inopera blethat
channel i.s the result of an inopera ble feedwater pump
turbine or main turbine stop valve. The Note clarifi es the
situati ons under which the associa ted Required Action would
be the approp riate Required Action.
SURVEILLANCE
REQUIREMENTS

PBAPS UNIT 2

The Survei llances are modified by a Note to indicat e that
when a channel is placed in an inopera ble status solely
for
performance of required Survei llances , entry into
associa ted Conditions and Required Actions may be delayed
for up to 6 hours provided the associa ted Function
maintains feedwater and main turbine high water level trip
capabi lity. Upon completion of the Survei llance, or
· expirat ion of the 6 hour allowance, the channel must be
returne d to OPERABLE status or the applica ble Condition
entered and Required Actions taken. This Note is based
on
the reliab ility analysi s (Ref. 2) assumption of the average
time require d to perform
(contin ued)
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(continued)

channel Surveillance. That analysis demonstrated that the
6 hour testing allowance does not significantly reduce the
probability that the feedwater pump turbines and main
turbine will trip when necessary.
SR

3.3.2.2.1

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 be performed by comparing
indication 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
devi·ati ans 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 limits.
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 the channels requ.i red by ·the LCO.
SR

3.3.2.2.2

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 Control
Program.
continued
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SR

3.3.2 .2.3

CHANNEL CALIBRATION is a complete check of the instru ment
loop and the senso r. This test verif ies t~e channel
responds to the measured parameter withi n the neces sary
range and accuracy. CHANNEL CA~IBRATION leave s the channel
adjus ted to account for instrument drift s between succe ssive
calib ration s, consi stent with the assumptions of the curre nt
plant speci fic setpo int methodology.
The Surve illanc e Frequency is contr olled under the
Surve illanc e Frequency Control Program.
SR

3.3.2 .2.4

The LOGIC SYSTEM FUNCTIONAL TEST demo nstrat es·the
OPERABILITY of the requir ed trip logic for a speci fic
channel. The system funct ional test of the feedwater
main turbin e stop valves is included as part of this and
Surve illanc e and overl aps the LOGIC SYSTEM FUNCTIONAL
to provide complete testin g of the assumed safet y functTEST
ion.
There fore, if a stop valve is incap able of opera~ing, the
assoc iated instru menta tion channels would be inope rable .
The Surve illanc e Frequency is contr olled under the
Surve illanc e Frequency Control Program.
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Post Accident Monitoring (PAM) Instrumentation

BASES
BACKGROUND

The primary purpose of the PAM instrumentation is to display
plant variables that provide information required by the
control room operators during accident situations. This
information 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 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 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
consistent with the recommendations of Reference 1.

(~

APPLICABLE
SAFETY ANALYSES

The PAM instrumentation LCO ensures the OPERABILITY of
Regulatory Guide 1.97, Type A variables so that the control
room operating staff can:
•

Perform the diagnosis specified in the Emergency
Operating Procedures (EOPs). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs), (e.go,
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 I, non-Type A, variables so that the control room
operating staff can:
•

Determine whether systems important to safety are
performing their intended functions;
(continued)
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•

Determine the potential for causing a gross breach of
the barriers to radioactivi ty release;

•

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
defin.ition 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 accidents.
Therefore, these Category I variables are important for
reducing public risk.
LCD

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 maintain 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 information is the status of the primary
containment penetrations. The LCO requires one position
indicator for each active PCIV. Thi's 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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The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3.1-1 in the
accompanying LCO.
1.

I

Reactor Pressure

Instruments:

PR-2-2-3-404 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 O 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:

C

Wide Range: LR-2-2-3-110 A, B (Green Pen)
Fuel Zone: LR-2-2-3-110 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 Level (Wi~e Range}

Instruments:

LR-8123 A, B

Suppression 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.

Range}

Drywell Pressure (Wide Range and Subatmospheric

Instruments: Wide Range:
PR-8102 A, B (Red Pen)
Subatmospheric Range: PR-8102 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
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 twq
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. Therefore, the PAM Specification deals
specifically with these portions of the instrument channels.
(continued}
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7.

Drywell High Range Radiation

Instruments:

RR-8103 A, B

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 emergency
plans. Post accident drywell radiation levels are monitored
by four instrument channels each with a range of 1 to lxl0 8
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 radiation monitoring
instrumentation (one per recorder) are required to be
OPERABLE for compliance with this LCO: Therefore, the PAM
Specification deals specifically with these portions of the .
instrument channels.
8.

Primary Containment Isolation Valve (PCIV) Position

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 LCO requires one
channel of valve position indication in the control room to
be OPERABLE for each active PCIV in a containment
penetration flow path, 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 indication, Note Cb)
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 valve, as applicable, and prior
knowledge of passive valve or system boundary status. If a
penetration flow path is isolated, position 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 not required to be OPERABLE. The PCIV position PAM
instrumentation consists of position switches, associated
wiring and control room indicating lamp~ for active PCIVs
(check valves and manual valves are not required to have
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.
continued
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9, 10.

11.

Deleted

Suppression Chamber Water Temperature

Instruments:

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

Suppressio~ 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
instrumentation 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
(continued)
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LCO

11.

Suppression Chamber Water Temperature (continued)

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.
APPLICABILITY

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.

ACTIONS

A Note has been provided to modify the ACTIONS related to
PAM instrumentat{on 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

(

(continued)
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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.

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.

(

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 sub~itted to the NRC. This report·
discusses the reiults 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 instrumentation.
C.1

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
information. Continuous operation with two required
(continued}
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C.l (continued)
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.

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 C is 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.
F.1

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 of 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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SURVEILLANCE
REQUIREMENTS

SR

3.3.3.1.1

Performance of the CHANNEL CHECK'once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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. 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 processing equipment 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 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, including the sensor. ~he test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the PCIV Position Function, the CHANNEL
CALIBRATION consists of verifying the remote indication
conforms to actual valve position.
continued

PBAPS UN IT 2

B 3.3-74

Revision No. 86

PAM Instrumentation
B 3.3.3.1
)

BASES
SURVEILLANCE
REQUIREMENTS

SR

3.3.3.1.3

(continued)

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

The Remote Shutdown System provides the control room
operator with sufficient instrumentation and controls to
maintain the plant in a safe shutdown condition from a
location other than the control room for at least one hour.
This capability is necessary to protect against the
possibility of the control room becoming inaccessible. A
, safe shutdown condition is defined as MODE 3. With the
plant in MODE 3, the Reactor Core Isolation Cooling (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 MODE 3.
In the event that the control room must be abandoned, a
reactor trip and 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 start of RCIC
due to low reactor level. Although HPCI also typically
initiates on low reactor level, it is conservatively assumed
that it does not start for the design event ~ue to damage in
the control room. No LOOP, accident condition or other
failures are assumed. At the remote shutdown panel, reactor
level and pressure is maintained with RCIC and operation of
SRVs H, E and L. SRV operation maintains pressure below the
SRV lift setpoint and transfers decay heat to the
suppression pool. This can be maintained for at least one
hour without suppression pool cooling. If control room
access cannot be regained in one hour, procedures provide
direction to bring the plant to cold shutdown.
The OPERABILITY of the Remote Shutdown System ensures there
are sufficient controls and information available for those
plant parameters necessary to maintain the plant in MODE 3
for at least one hour. Other controls and indication on the
remote shutdown panel are provided, but they ~re not
required for OPERABILITY.

APPLICABLE
SAFETY ANALYSES

PBAPS UNIT 2

The Remote Shutdown System is required to provide
instrumentation and controls at appropriate locations
outside the control room with a design capability to control
reactor pressure and level, including the necessary
instrumentation and controls, to maintain the plant in a
safe condition in MODE 3.
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The criteria governing the design and the specific system
requirements of the Remote Shutdown System are located in
the UFSAR (Refs. 1 and 2).
The Remote Shutdown System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of the NRC Policy Statement.

LCO

The Remote Shutdown System LCO provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to maintain the plant in MODE 3 from a location
other than the control room. The instrumentation and
controls required are listed iri Table B 3.3.3.2-1.
The controls, instrumentation , and transfer switches are
those required for:
•

Reactor pressure vessel

•

Decay heat removal; and

•

RPV inventory control

C

RPV) pressure control;

The Remote Shutdown System is OPERABLE if all instrument and
control channels needed to support the remote shut9own
functi·on are OPERABLE.
The Remote Shutdown System instruments and control circuits
covered by this LCO do not need to be energized to be
considered OPERABLE. This LCO is intended to ensure that
the instruments and control circuits wi 11 be OPERABLE if
plant conditions require that the Remote Shutdown System be
placed in operation.
APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1
and 2. This is required so that the plant can be maintained
in MODE 3 for an extended period of time from a location
other than the control room.
continued
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This LCO is not applicable in MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable 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.

ACTIONS

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 such, 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 or more
required Functions of the Remote Shutdown System is
inoperable. This includes the control and transfer switches
for any required function.
The Required Action is to restore the Function (all required
channels) to OPERABLE status within 30 days. The Completion
Time is based on operating experience and the low
probability of an event that would require evacuation of the
control room.
(continued)
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BASES
ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

If the Required Action and associated Completion Time of
Condition A are 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 is reasonable, based
on operating experience, to reach the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.
SR

3.3.3.2.1

SR 3.3.3.2.1 verifies that each instrument and control
circuit 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 remqte shutdown panel· is not necessary. The
Su~veillance 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 remote shutdown panel. Each
required transfer switch and circuit is limited to those
that are necessary to maintain reactor level and pressure
from the remote shutdown panel during operation in Mode 3.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.3.3.2.2

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy. The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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Remote Shutdown System
B 3.3.3.2
Table B 3.3.3.2-1 (page 1 of 3)
Remote Shutdown System Instrumen tation

REQUIRED NUMBER OF CHANNELS

FUNCTION
Instrumen t Parameter
1.

Reactor Pressure

2

2.

Reactor Level (Wide Range)

2

3.

Torus Temperature

2

4.

Torus Level

1

5.

Condensate Storage Tank Level·

1

6.

RCI C Fl ow

1

7.

RCIC Turbine Speed

1

8.

RCIC Pump Suction Pressure

1

9.

RCJC Pump Discharge Pressure

1

10.

RCIC Turbine Supply Pressure

1

11.

RCIC Turbine Exhaust Pressure

1

12.

Drywel l Pressure

1

Transfer/ Control Parameter
13.

RCIC Pump Flow

1

14.

RCIC Drain Isolation to Radwaste

1

15.

RCIC Steam Pot Drain Steam Trap Bypass

1

16.

RCIC Drain Isolation to Main Condenser

1

continued
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Remote Shutdown System
B 3.3.3.2
Table B 3.3.3.2-1 (page 2 of 3)
Remote Shutdown System Instrumentation

REQUIRED NUMBER OF CHANNELS

FUNCTION
Transfer/Control Parameter

(continued)

17.

RCIC Exhaust Line Drain Isolation

18.

RCIC Steam Isolation

19.

RCIC Suction from Condensate Storage Tank

20.

RCIC Pump Discharge

21.

RCIC Minimum Flow

1

22.

RCIC Pump Discharge to Full Flow Test Line

1

23.

RCIC Suction from Torus

2

Cl/valve)
2

Cl/valve)
1

2

Cl/valve)

2

Cl/valve)

\

24.

RCIC Steam Supply

1

25.

RCIC Lube Di l Cooler Valve

1

26.

RCIC Trip Throttle Valve Operator Position

1

27.

RCIC Trip Throttle Valve Position

1

28.

RCIC Vacuum Breaker

1

29.

RCIC Condensate Pump

1

30.

RCIC Vacuum Pump

1

31.

Safety/Relief Valves CS/RVs)

3

Cl/valve)
continued
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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 Instrume ntation

REQUIRED NUMBER OF CHANNELS

FUNCTION
Transfe r/Contro l Parameter
32.
. 33.

(continu ed)
2

Auto Isolatio n Reset

Cl/divis ion)

PBAPS UN IT 2

I.

5

Instrume nt Transfer

Cl/trans fer switch)
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ATWS-RPT Instrumentation
B 3.3.4.1

)
B 3.3

INSTRUMENTATION

B 3.3.4.1

Anticipated Transient Without Scram Recirculation Pump Trip
CATWS-RPT) Instrumentation

BASES
BACKGROUND

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 t8e core area as core
fl ow decreases. When Reactor Vessel Water Level - Low Low
(Level 2) or Reactor Pressure-High setpoint is reached, the
recirculation pump 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-RPT Functions: Reactor Pressure-High and Reactor '
Vessel Water Level - Low Low CLevel 2). Each trip system has
two channels of Reactor Pressure-High and two channels of
Reactor Vessel Water Level - Low Low CLevel 2). Each
ATWS-RPT trip system is a one-out-of-two logic for each
Function. Thus, one Reactor Water Level -Low Low CLevel 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 motor
breakers). Each recirculation pump has two breakers in
series to disconnect the power to the recirculation pump
motor. A dedicated trip mechanism is provided to each
breaker for the ATWS signal. When the ATWS signal is
initiated via the reactor pressure high or reactor level
low-low, these breakers will trip automatically and
disconnect the power to the motor.

LI

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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 plant risk, however, the
instrumentation meets Criterion 4 of the NRC Policy
Statement.
continued
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APPLICABILITY
(continued)

The OPERABILITY of the ATWS-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 3.3.4.1.3. The actual setpoint is calibrated consistent
with applicable setpoint methodology assumptions. Channel
OPERABILITY also includes the associated recirculation pump
dri-ve motor breakers. A channel is inoperable if its actual
trip setting is not with1n 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
MODE 1 to protect against common mode failures of the
Reactor Protection System by prov.iding 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
MODE 1 since the reactor is producing significant power and
{continued)

(_
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BASES
APPLICABLE
the recirculation system could be at high flow. During this
SAFETY ANALYSES, MODE, the potential exists for pressure increases or low
LCO, and
water level, assuming an ATWS event. In MODE 2, the reactor
is at low power and the recirculation system is at low flow;
APPLICABILITY
(continued)
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.

C.

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.

,\

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 single 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
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LCD, and
APPLICABILITY

a.

Reactor Vessel Water Level~Low Low (Level 2}
{continued)
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.

b.

Reactor Pressure~High
Excessively high RPV pressure may rupture the ~CPB.
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.

ACTIONS

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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(continued)

additional 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 Condition entry for each inoperable ATWS-RPT
instrumentation channel.
A. I and A.2
With one or more channels inoperable, but with ATW~-RPT trip
capability for each Function maintained (refer to Required
Actions 8.1 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 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). If it is not
desired to place the channel in trip (e.g., as in the case
where placing the inoperable channel would result· in an
RPT), or if the inoperable channel is the result of an
inoperable breaker, Condition D must be entered 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 in the Function not
(continued)
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B.1

(continued)

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 sys~em 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 into 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.
C.1

Required Action C.1 is intended to ensure that appropriate
Actions are taken if multiple, inoperable, untripped
channels within both Functions result in both Functio·ns not
maintaining ATWS-RPT trip capability. The description of a
Function maintaining ATWS-RPT·trip capability is discussed
in the Bases for Required Action B.1 above.

(~

The 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
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
(continued)
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D.l and D.2

(contin ued)

6 hours is reason able, based on operati ng experie nce, both
to reach MODE 2 from full power conditi ons and to remove· a
recircu lation pump from service in an orderly manner and
withou t challen ging plant system s.
Required Action 0.1 is modified by a Note which states that
the Required Action is only applica ble if the inopera ble
channel is the result of an inopera ble RPT breake r. The
Note clarifi es the situati ons under which the associa ted
Required Action would be the approp riate Required Action.
SURVEILLANCE
REQUIREMENTS

The Survei llances are modified by a Note to indicat e that
when a channel is placed in an inopera ble status solely for
performance of require d Survei llances , entry into the
associa ted Conditi ons and Required Actions may be delayed
for up to 6 hours provided the associa ted Function mainta ins
ATWS-RPT trip capabi lity. Upon completion of the
Survei llance, or expirat ion of the 6 hour allowan ce, the
channel must be returne d to OPERABLE status or the
applica ble Condition entered and Required Actions taken.
This Note is based on the reliab ility ~nalys is (Ref. 1)
assumption of the average time require d to perform channel
Survei llance. That analysi s demonstrated that the 6 hour
testing allowance does not signifi cantly reduce the
probab ility that the recircu lation pumps will trip when
necessa ry.
SR

3.3.4.1 .1

Performance of the CHANNEL CHECK ensures that a gross
failure of instrum entatio n has not occurre d. A CHANNEL
CHECK is normally a comparison of the parame ter indicat ed on
one channel to a similar parame ter on other channe ls. It is
based on the assumption that instrum ent channe ls monito ring
the same parame ter should read approx imately the same value.
Signifi cant deviati ons between the instrum ent channe ls could
be an indicat ion of excessi ve instrum ent drift in one of the
channe ls or something even more serious . A CHANNEL CHECK
wi 11 detect gross channel fa i 1ure; thus, it is key to
verifyi ng the instrum entatio n continu es to operate properl y
between each CHANNEL CALIBRATION.
Agreement criteri a are determined by the plant staff based
on a combination of the channel instrum ent uncert ainties ,
includi ng indicat ion and readab ility. If a channel is
outside the criteri a, it.may be an indicat ion that the
instrum ent has drifted outside its limit.
continu ed
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SR

3.3.4.1.1

(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 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.
continued
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SR

3.3.4.1.4

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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B 3.3

INSTRUMENTATION

B 3.3.4.2

End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation .

BASES
BACKGROUND

The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load .rejection
transients and to minimize 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 shapes at the end of cycle
are such that the control rods insert only a small amount of
negative reactivity during the fi·rst few feet of rod travel·
upon a scram caused by Turbine Control Valve (TCV) Fast
Closure, Trip Oil Pressure-Low or Turbine Stop Valve
(TSV)-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 instrumentation, as shown in Reference 1, is
composed of sensors that detect initiation of closure of the
TSVs 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
drives (ASDs) to each of the recirculation pump
motors. When the setpoint is exceeded, the channel output
relay actuates, which then outputs an EOC-RPT signal to the
trip logic. When the RPT breakers trip open, the
recirculation pumps coast down unqer their own inertia. The
EOC-RPT has two identical trip systems, either of which can
actuate an RPT.

.I

Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TSV-Closure or two TCV Fast
Closure, Trip Oil Pressure-Low signals are required for a
trip system to actuate. If either trip system actuates,
both recirculation pumps will trip. There are two EOC-RPT
breakers in series per recirculation pump. One trip system
trips one of the two EOC-RPT breakers for each recirculation
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

pump, and the second trip system trips the other EOC-RPT
break er for each recirc ulatio n pump.

The TSV-Closure and the TCV Fast Clo'sure, Trip Oil
Pressure-Low Functions are designed to trip the
recirc ulatio n pumps in the event of a turbin e trip or
gener ator load rejec tion to mitig ate the neutron flux, heat
flux, and press uriza tion trans ients , and to minimize the
decre ase in MCPR. The analy tical methods and assumptions
used in evalu ating the turbin e trip and gener ator load
rejec tion, as well as other safet y analy ses that utiliz e
EOC-RPT, are summarized in References 2, 3,. and 4.
To mitig ate press uriza tion trans ient effec ts, the EOC-RPT
must trip the recirc ulatio n pumps after initia tion of
closu re movement of eithe r the TSVs or the TCVs. The
combined effec ts of this trip and a scram reduce fuel bundle
power more rapid ly than a scram alone so that the Safet y
Limit MCPR is not exceeded. Alter nativ ely, APLHGR opera
limit s (LCO 3.2.1 , "AVERAGE PLANAR LINEAR HEAT GENERATIONting
RATE (APLHGR)"), the MCPR opera ting limit s (LCO 3.2.2
"MINIMUM CRITICAL POWER RATIO (MCPR)"),,and the LHGR ,
opera ting limit s (LCO 3.2.3 , "LINEAR HEAT GENERATION RATE
(LHGR)") for an inoperable EOC-RPT, as speci fied in the
COLR, are suffi cient to allow this LCO to be met. The EOCRPT funct ion is autom atical ly disab led when turbin e first
stage press ure is< 26.3% RTP.
EOC-RPT instru menta tion satis fies Crite rion 3 of the NRC
Polic y Statement.
The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the indiv idual instru menta tion channel
Funct ions, i.e., the TSV-Closure and the TCV Fast Closure,
Trip Oil Pressure-Low Functions. Each Function must have a
requi red number of OPERABLE ~hanne 1s in each trip' system
with their setpo ints within the speci fied Allowable Value, of
SR 3.3.4 .2.3. Channel OPERABILITY also includ es the
assoc iated EOC-RPT break ers. Each channel (inclu ding the
assoc iated EOC-RPT break ers) must also respond withi n its
assumed response time.
Allowable Values are speci fied for each EOC-RPT Function
speci fied in the LCO. Trip. setpo ints are speci fied in the
P,l ant design documentation. . The trip setpo i nts are se 1 ected
(continued)
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(continued)

to ensure that the actual setpoints do not exceed the
Allowable Value between successive CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservativ e 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-V alue. Trip
setpoints are those predetermin ed values of output at which
an action should take place. The setpoints are compared to
the actual process parameters (e.g. TSV position), ~~d 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 calibration ,
process, and instrument errors. The trip setpoint is
determi~ed from the analytical limit corrected for
calibration , process, and instrumenta tion errors, as well as
instrument drift, as applicable. The Allowable Value and
t~ip setpoint for the TSV-Closure Function was determined by
engineering judgment and historically accepted practice for
similar trip functions.
The specific Applicable Safety Analysis, LCO, and
Applicabili ty discussions are listed below on a Function by
Function basis.
Alternative ly, since the instrumenta tion protects against a
MCPR SL violation, with the instrumenta tion inoperable,
modificatio ns to the APLHGR operating limits (LCO 3.2.1,
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)"), the
MCPR operating limits CLCO 3.2.2, "MINIMUM CRITICAL POWER
RATIO CMCPR)"), and the LHGR operating limits CLCO 3.2.3,
"LINEAR HEAT GENERATION RATE CLHGR)") may be applied to
allow this LCO to be met. The appropriate MCPR operating
limits and power-dependent thermal limit adjustments for the
EOC-RPT inoperable condition are specified in the COLR.
Turbine Stop Valve-Closu re
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-Closur e in
anticipation of the transients that would result from
closure of these valves. EOC-RPT decreases peak reactor
power and aids the reactor scram in ensuring that the MCPR
SL is not exceeded during the worst case transient.
continued
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Turbine Stop Valve-Closure

(continu ed)

Closure of the TSVs is determined by measuring the position
of each valve. There are position switches associat ed with
each stop valve, the signal from each switch being assigned
to a separate trip channel. The logi'c for the TSV-Closure
Function 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 first
stage pressure . This is normally accomplished automat ically
by pressure switches sensing turbine first stage pressure ;
therefor e, opening of the turbine bypass valves may affect
this Function. Four channels of TSV-Closure, with two
channels in each trip system, are availab le and required to
be OPERABLE to ensure that no single instrume nt failure will
preclude an EOC-RPT from this Function on a valid signal.
The TSV-Closure Allowable Value is selected to detect
imminent TSV closure.
This EOC-RPT Function is required , consiste nt with the
safety analysis assumptions, whenever THERMAL POWER is
~ 26.3% RTP. Below 26.3% RTP, the Reactor Pressure -High
and the Average Power Range Monitor (APRM) Scram Clamp
Functions of the Reactor Protecti on System (RPS) are
adequate to maintain the necessary safety margins.
Turbine Control Valve Fast Closure, Trip Oil Pressure - Low
Fast closure of the TCVs during a generato r load rejectio n
results in the loss of a heat sink that produces reactor
pressure , neutron flux, and heat flux transien ts that must
be limited. Therefo re, an RPT is initiate d on TCV Fast
Closure , Trip Oil Pressure-Low in anticipa tion of the
transien ts that would result from the closure of these
valves. The EOC-RPT decreases peak reactor power and aids
the reactor scram in ensuring that the MCPR SL is not
exceeded during the worst case transien t.
Fast~clo sure of the TCVs is determined by measuring the
electroh ydraulic control fluid pressure at each control
valve. There is one pressure switch associat ed with each
control valve, and the signal from €ach switch is assigned
to' a separate trip channel. The logic for the TCV Fast
Closure, Trip Oil Pressure-Low Function is such that two or
more TCVs must be closed (pressur e switch trips)
(continu ed)
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Turbine Control Valve Fast Closure, Trip Oil Pressure-Low
(continued)
to produce an EOC-RPT. This Function must be enabled at
THERMAL POWER~ 26.3% RTP as measured at the turbin e first
stage press ure. This is normally accomplished autom atical
by press ure switches sensing turbin e first stage press ure; ly
there fore, opening of the turbin e bypass valve s may affec t
this Function. Four channels of TCV Fast Closure, Trip Oil
Pressure-Low, with two channels in each trip system, are
avail able and required to be OPERABLE to ensure that no
singl e instru ment failur e will preclu de an .EOC-RPT from this
Function on a valid .signa l. The TCV Fast Closure, Trip Oil
Pressure-Low Allowable Value is selec ted high enough to
detec t imminent TCV fast closu re.
This prote ction is required consi stent with the safety
analy sis whenever THERMAL POWER is~ 26.3% RTP. Below
26.3% RTP, ·the Reactor Press ure-H igh and the APRM Scram
Clamp Funct ions.o f the RPS are adequate to maintain the
necessary safety margins.

ACTIONS

Note has been provided to modify the ACTIONS relate d to
EOC-RPT instru menta tion channels. Sectio n 1.3, Completion
Times, speci fies that once a Condition has been enter ed,
subsequent divis ions, subsystems, components, or varia
expressed in the Condition, disco vered to be inope rablebles
not withi n limit s, will not resul t in separ ate entry intoor.
the Condition. Section 1.3 also speci fies that Required
Actions of the Condition continue to apply for each
addit ional failu re, with Completion Times based on initia l
entry into the Condition. However, the Required Actions for
inope rable EOC-RPT instru menta tion channels provide
appro priate compensatory measures for separ ate inope rable
chann els. As such, a Note has been provided that allow
separ ate Condition entry for each inope rable EOC-RPT s
instru menta tion channel.
A

(continued)
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A. l ...a.nd __.A_. 2.
With one or more required channels inoperable, but with
EOC-RPT trip capability maintained (refer to Required
Action B.l Bases), the EOC-RPT System is capable of
performing the intended 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 sensors available tci provJde 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 an
EOC-RPT, 72 hours is provided to restore the inoperable
channels (Required Action A.l). Alternately, 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). 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 RPT,.or if the inoperable channel is the result
of an inoperable breaker), Condition C must be entered and
its Required Actions taken.

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining EOC-RPT trip capability. A Function is
cQnsidered to be maintaining EOC-RPT trip capability when
sufficient channels are OPERABLE or in trip, such that the
EOC-RPT System will generate a trip signal from the given
Function on a valid signal and both recirculation pumps can
be tripped. This requires two channels of the Function in
the same trip system, to each be OPERABLE or in trip, and
the associated EOC-RPT breakers to be OPERABLE.

continued
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(continued)

The 2 hour Completion Time is suffic ient time for the
operat or to take correc tive action , and takes into account
the likelih ood of an event requir ing actuat ion of the
EOC-RPT instrum entatio n during this period . It is also
consis tent with the 2 hour Completion Time provided -in
LCO 3.2.1 and 3.2.2 for Required Action A.l, since this
instru menta tion'~ purpose is to preclude a thermal limit
violat ion.
C.1 and C.2
With any Required Action and associ ated Completion Time not
met, THERMAL POWER must be reduced to< 26.3% RTP within
4 ho.urs. Altern ately, for an inoper able breake r (e.g.,
the
breake r may be inoper able such that it will not open) the
associ ated recirc ulatio n pump may be removed from servic e,
since this performs the intend ed functi on of the
.
instru menta tion. The allowed Completion Time of 4 hours is
reason ab 1e, based on operat ing experi ence, to reduce THERMA.L
POWER to< 26.3% RTP from full power condit ions in an
orderl y manner and withou t challe nging plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applic able if the inoper able
channel is the result of an inoper able RPT breake r. The
Note clarif ies the situat ions under which the associ ated
Required Ac~ion would be the appro priate Required Action .
SURVEILLANCE
REQUIREMENTS

The Surve illance s are modified by a Note to indica te that
when a channel is placed in an inoper able status solely for
performance of requir ed Surve illanc es, entry into associ ated
Conditions and Required Actions may be delayed for up to
6 hours provided the associ ated Function mainta ins EOC-RP
T
trip capab ility. Upon completion of the Surve illanc e, or
expira tion of the 6 hour allowance, the channel must be
return ed to OPERABLE status or the applic able Condition
entere d and Required Actions taken. This Note is based on
the reliab ility analys is (Ref. 5) assumption of the average
time required to perform channel Surve illanc e. That
analys is demonstrated. that the 6 hour testin g allowance does
not signif icantl y reduce the proba bility that the
recirc ulatio n pumps will trip when necessary.
(conti nued)
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SR

3.3.4.2.1

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 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 Cs)
would also be inoperable.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

.1
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SR

3.3.4.2.4

This SR ensures that an EOC-RPT initiated from the
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Lo w
Functions will not be inadvertent ly 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 nonconserva1;ively (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-Lo w
Functions are considered inoperable. Alternative ly, the
bypass channel can be placed in the conservativ e condition
(nonbypass). If placed in the nonbypass condition, tnis SR
is met with the channe~ considered OPERABLE.
The Surveillanc e Frequency is controlled under the
Surveillanc e 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 Surveillanc e 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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3.3.4 .2.5

(continued)

Response times cannot be determined at power because
opera tion of final actua ted devic es is requi red. The
Surve illanc e F~equency is contr olled under the Surve illanc e
Frequency Control Program.
SR

3.3.4 .2.6

This SR ensures that the RPT break er interr uptio n time (arc
suppr ession time plus time to open the conta cts) is provid
to the EOC-RPT SYSTEM RESPONSE TIME test. The Surve illanced
Frequency is contr olled under the Surve illanc e Frequency e
Control Program.
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B 3.3

INSTRUMENTATION

B 3.3.5.1 _ Emergency Core Cooling System (ECCS) Instrumentation
BASES
BACKGROUND

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 abnormal operatfonal 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
LCO 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 un.it 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
time delay of approximately 23 seconds. If normal AC power
is not available, the four CS pumps start simultaneously
after a time delay of approximately 6 seconds after the
respective DG is ready to load.

E
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Core Spray System (continued)
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 differentia l
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 transmitter s, 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
1ogi c.
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 1); Drywell Pressure~High with a Reactor
Pressure~Low (Injection Permissive). The drywell pressure
variable is monitored by four redundant transmitter s, which,
in turn, are connected to four trip units. The reactor
vessel water level and the reactor pressure variables are
monitored by four redundant transmitter s, 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 oneout-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 Injection System (continued)
Upon receipt of an initiation signal if normal AC power is
available, the LPCI A and B pumps start after 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
differentia l pressure indicating switch. When a p~mp 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 connected to relays
whose contacts are arranged in a one-out-of-two taken twice
logic. Additionally, instruments are provided to close the
recirculatio n pump discharge valves to ensure that LPCI flow
does not bypass the core when it injects into the
recirculatio n lines. The variable is monitored by four
redundant transmitter s, which are, in turn, connected to
four pressure compensation instruments. The outputs of the
pressure compensation instruments are conn~cted to relays
whose contacts are arranged in a one-out-of-two taken twice
logic.
(continued)

PBAPS UNIT 2

B 3.3-94

Revision No. 0

ECCS Instrumentation
B 3.3.5.1
BASES
BACKGROUND

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 isolations 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 Drywell 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 setpo·int to allow the full
system flow assumed in the safety analysis.
The HPCI test line isolation valve (which is also a PCIV) is
closed upon 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
(continued)
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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.

C

Automatic Depressurization System
The ADS may be initiated by automatic means. Automatic
initiation oc~urs when signals indicating Reactor Vessel
Water Level-Low Low Low (Level 1); Drywell Pressure-High
or ADS Bypass Low Water Level Actuation Timer; Reactor
Vessel Water Confirmatory Level-Low (Level 4); and CS or
LPCI Pump Discharge Pressure-High are all pr.esent 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
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

E_
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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 if 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
following variables: Reactor Vessel Water Level~Low Low
Low (Level 1); 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 Drywell Pressure-High signal., 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}

E
PBAPS UNIT 2

B 3.3-97

Revision No. O

/

.;

ECCS Instrumentation

(

B 3.3.5. 1

BASES
BACKGROUND
(continued)

:,

(

Co,

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Di~sel Generators
The DGs may be initia ted by automatic means. Automatic
initia tion occurs for conditions of Reactor Vessel Water
Level-Low Low Low (Level 1) or Drywell Pressure-Hig
The
DGs are also initia ted upon loss of voltage signals. h.(Refer
to the Bases for LCO 3.3.8. 1, "Loss of Power (LOP)
Instrumentation," for a discussion of these signal
reactor vessel water level variable is monitored bys.)fourThe
redundant transmitters, which are, in turn, connec
to
four pressure compensation instruments. The drywelted
l
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
which
.send signals to two trip systems, with each trip relays
system
arranged in a one-out-of-two taken twice logic
trip
unit sends a signal to both trip systems). The (eac·h
A trip
system initia tes all four DGs and the B trip system_
initia tes all four DGs. The DGs receive their initia
signals from the CS System initia tion logic. The DGstion
can
also be started manualJy from the control room and locall
from the associated DG room. Upon receipt of a loss of y
coolant accident (LOCA) initia tibn signal,. each DG is
automatically starte d, is ready to load in approximately
10 seconds, and will run in standby conditions (rated
voltage and speed, with the DG output breaker open). The
DGs will only energize their respective Engineered Safety
Feature buses if a loss ~f offsit e power occurs. (Refer to
Bases for LCO 3.3.8. 1.)
The actions of the ECCS are explic itly assumed in the safety
analyses of References 1, 2, and 3. The ECCS is initia
to preserve the integr ity of the fuel cladding by limitited
the post LOCA peak cladding temperature to less than theng ·
10 CFR 50.46 limits .
ECCS instrumentation satisf ies Criterion 3 of the NRC Policy
Statement. Certain instrumentation Functions are
retained
for other reasons and are described below in the indivi
dual
Functions discussion.
The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrum
n
channel Functions specified in Table 3.3.5. 1-1.entatio
Each
Function must have a required number of OPERABLE channels,

t~
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with their setpo ints within the speci fied Allowable Values,
where appro priate . The actua l setpo int is calibr ated
consi stent with applic able setpo int methodology assum ptions .
Table 3.3.5 .1-1 is modified by a footn ote which is added
to
show that certa in ECCS instru menta tion Functions also
perform DG initia tion.
Allowable Values are speci fied for each ECCS Function
speci fied in the Table. Trip setpo ints are speci fied in
the setpo int calcu lation s. The trip setpo ints are selec ted
to ensur e that the settin gs do not exceed the Allowable
Value between CHANNEL CALIBRATIONS. Operation with a trip
settin g less conse rvativ e than the trip setpo int, but withi n
its Allowable Value, is accep table. A channel is inope
if its actua l trip setpo int is not within its requir ed rable
Allowable Value. Trip setpo ints are those predetermined
value s of outpu t at which an action should take place
setpo ints are compared to the actua l proce ss parameter. The
(e.g. , reacto r vessel water level ), and when the measured
outpu t value of the process param eter exceeds. the setpo
the assoc iated device (e.g., trip unit) changes state . int,
analy tic or design limits are derive d from the limiti ng The
value s of the proce ss parameters obtain ed from the safety
analy sis or other appro priate documents. The Allowable
Values are derive d from the analy tic or design limit s,
corre cted for calib ration , proce ss, and instru ment error s.
The trip setpo ints are determined from analy tical or desig n
limit s, corre cted for calib ration , proce ss, and instru ment
error s, as well as, instru ment drift . In selec ted cases
,
the Allowable Values and trip setpo ints are determined from
engin eering judgement or histo ricall y accep ted pract ice
relati ve to the intended funct ions of the chann el.
setpo ints determined in this manner provid e adequate The trip
prote ction by assuming instru ment and proce ss uncer tainti
expected for the environments during the opera ting· time ofes
the assoc iated channels are accounted for. For the Core
Spray and LPCI Pump Start- Time Delay Relays, adequate
margins for applic able setpo int methodologies are
incor porat ed into the Allowable Values and actua l setpo ints.
In gener al, the indivi dual Functions are requir ed to be
OPERABLE in the MODES or other speci fied condi tions that
may
requi re ECCS (or DG) initia tion to mitig ate the consequenc
es
of a desig n basis tr~ns ient or accid ent. To ensure reliab le
ECCS and DG funct ion, a combination of Functions is
to provi de primary and secondary initia tion signa ls. requi red
conti nue_d
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The speci fic Appli cable Safety Analyses, LCO, and
Appli cabili ty discu ssion s are listed below on a Function by
Function basis .
Core Spray and Low Press ure Coolant Injec tion Systems
1.a. 2.a. Reactor Vessel Water Level-Low Low Low (Level 1)
Low reacto r press ure vessel (RPV) water level indic ates that
the capab ility to cool the fuel may be threa tened . Should
RPV water level decre ase too far, fuel damage could resul
The low pressu re ECCS and assoc iated DGs are initia ted at t.
Reactor Vessel Water Level - Low Low Low ( Level 1) to ensure
that core spray and flood ing functi ons are avail able to
prevent or minimize fuel d~mage. The DGs are initia ted from
Function 1.a signa ls. This Function. in conju nction with
Reactor Pressure-Low (Injec tion Permissive) signa l, also a
initia tes the closu re of the Recir culati on Discharge Valves
to ensure the LPCI subsystems injec t into the proper RPV
locati on. The Reactor Vessel Water Level-Low Low Low
(Level 1) is one of the Functions assumed to be OPERABLE and
capable of initia ting the ECCS during the trans ients
analyzed in References 1 and 3. In addit ion, the Reactor
Vessel Water Level-Low Low Low (Level 1) Function is
direc tly assumed in the analy sis of the recirc ulatio n line
break (Ref. 4) and the contro l rod drop accid ent (CRDA)
analy sis. The core coolin g functi on of the ECCS, along
the scram action of the Reactor Prote ction System (RPS), with
ensur es that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.
Reactor Vessel Water Level-Low Low Low (Level 1) signa ls
are initia ted from four level trans mitte rs that sense the
differ ence between the press ure due to a const ant column
water (refer ence leg) and the press ure due to the actua l of
water level (varia ble leg) in the vesse l.
The Reactor Vessel Water Level -Low Low Low CLevel 1)
Allowable Value is chosen to allow time for the low pressu re
core flooding systems to activ ate and provide adequate
coolin g.
Four channels of Reactor Vessel Water Level -Low Low Low
(Level 1) Function are only requir ed to be OPERABLE when the
ECCS are required to be OPERABLE to ensure that no single
instru ment failur e can preclude ECCS initia tion.
c ntin ed
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l.b, 2.b.

Drywell Pressure-High

High pressu re in the drywell could indica te a break in the
reacto r coolan t pressu re boundary (RCPB). The low pressu re
ECCS and associ ated DGs are initia ted upon receip t of the
Drywell Pressu re-Hig h Function with a Reactor Pressu re-Low
(Injec tion Permissive) in order to minimize the possib ility
of fuel damage. The DGs are initia ted from Function 1.b
signal s. This Function also initia tes the closur e of the
recirc ulatio n discharge valves to ensure the LPCI subsystems
inject into the proper RPV locati on. The Drywell
Pressu re-Hig h Function with a Reactor Pressure-Low
(Injec tion Permi ssive), along with the Reactor Water
Level-Low Low Low (Level 1) Function, is direct ly assumed
in the analys is of the recirc ulatio n line break (Ref. 4).
The core cooling functio n of the ECCS, along with the scram
action of the RPS, ensures that the fuel peak claddi ng
temperature remains below the limits of 10 CFR 50.46.
High drywell pressu re signal s are initia ted from four
pressu re transm itters that sense drywell pressu re. The
Allowable Valu~ was select ed to be as low as possib le and be
indica tive of a LOCA inside primary containment.
The Drywell Pressu re-Hig h Function is requir ed to be
OPERABLE when the ECCS or DG is requir ed to be OPERABLE in
conjun ction with times when the primary containment is
requir ed to be OPERABLE. Thus, four channels of the CS and
LPCI Drywell Pressu re-Hig h Function are requir ed to be
OPERABLE in MODES 1, 2, and 3 to ensure that no single
instrum ent failur e can preclu de ECCS and DG initia tion. In
MODES 4 and 5, the Drywell Pressu re-Hig h Function is not
requir ed, since there is insuff icient energy in the reacto r
to pressu rize the primary containment to Drywell Pressu reHigh setpoi nt. Refer to LCO 3.5.l· for Appli cabili ty Bases
for the low pressu re ECCS subsystems and to LCO 3.8.1 for
Appli cabili ty Bases for the DGs.
con inued
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1.c, 2.c.

Reactor Pressure-Low (Injec tion Permi ssive)

Low reacto r pressu re signa ls are used as permi ssives for the
low pressur~_ECCS subsystems. This ensures that, prior
to
opening the inject ion valve s of the low press ure ECCS
subsystems or initia ting the low press ure ECCS subsystems on
a Drywel l Press ure-H igh signa l, the reacto r press ure has
fallen to a value below these subsystems' maximum design
press ure and a break inside the RCPB has occur red
respe ctive ly. This Function also provides permi ssive for
the closu re of the recirc ulatio n disch arge valve s to ensure
the LPCI subsystems injec t into the proper RPV locat ion.
The Reactor Press ure- Low is one of the Functions assum
to
be OPERABLE and capable of permi tting initia tion of theedECCS
during the trans ients analyzed in References 1 and 3. In
additi on~ the Reactor Pressu re-Lo w Function is direc tly
assumed in the analy sis of the recirc ulatio n line break
(Ref. 4). The core coolin g functi on of the ECCS, along
the scram action of the RPS, ensur es that the fuel peak with
cladd ing tempe rature remains below the limits of
10 CFR 50.46 .
The Reactor Pressure-Low signa ls are initia ted from four
press ure trans mitte rs that sense the reacto r dome press ure.
The Allowable Value is low enough to preve nt overp ressu ring
the equipment in the low press ure ECCS, but high enough
to
ensure that the ECCS injec tion preve nts the fuel peak
cladd ing tempe rature from exceeding the limits of
10 CFR 50.46 .
Four -channels of Reactor Press ure- Low Function are only
requir ed to be OPERABLE when the ECCS ,is requi red to be
OPERABLE to ensure that no single instru ment failu re can
preclu de ECCS initia tion.
1.d, 2.q. Core Spray and Low Press ure Coolant Injec tion
Pump Discharge Flow-Low (Bypass)
The minimum flow instru ments are provided to prote ct the
assoc iated low pressu re ECCS pump from overh eating when
pump is opera ting and the assoc iated injec tion valve is the
not
fully open. The minimum flow line valve is opened when low
flow is sense d, and the valve is autom atical ly closed when
the flow rate is adequate to prote ct the pump. The LPCI
and
contin u d
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1.d. 2.q. Core Spray and Low Pressur e Coolant Injecti on
Pump Discharge Flow-Low (Bypass) (contin ued)
CS Pump Discharge Flow-Low Functions are assumed to be
OPERABLE and capable of closing the minimum flow valves to
ensure that the low pressur e ECCS flows assumed during the
transie nts and acciden ts analyzed in References 1, 2, and 3
are met. The core cooling functio n of the ECCS, along with
the scram action of the RPS, ensures that the fuel peak
claddin g temper ature remains below the limits of
10 CFR 50.46.
One differe ntial pressur e switch per ECCS pump is used to
detect the associa ted subsystems' fl ow rates. The 1ogi c is
arranged such that each switch causes its associa ted minimum
flow valve to open. The logic will close the minimum flow
valve once the closure setpoin t is exceeded. The LPCI
minimum flow valves are time delayed such that the valves
will not open for 10 seconds after the switche s detect low
flow. The time delay is provided to limit reactor vessel
invento ry loss· during the startup of the RHR shutdown
cooling mode. The Pump Discharge Flow-Low Allowable Values
are high enough to ensure that the pump flow rate is
suffici ent to protect the pump, yet low enough to ensure
that the closure of the minimum flow valve is initiat ed to
allow full flow into the core.
Each channel of Pump Discharge Flow-Low Function (four CS
channels and four LPCI channe ls) is only require d to be
OPERABLE when the associa ted ECCS is require d to be OPERABLE
to ensure that no single instrum ent failure can preclud e the
ECCS functio n.
1.e. 1.f.

Core Spray Pump Start-T ime Delay Relay

The purpose of this time delay is_ to stagge r the start of
the CS pumps that are in each of Divisio ns I and II to
prevent overloa ding the power source. This Function is
necessa ry when power is being supplie d from the offsite
sources or the standby power sources (DG). The CS Pump·
Start-T ime Delay Relays are assumed to be OPERABLE in the
. acciden t and transie nt analyse s requiri ng ECCS initiat ion.
That is, the analyse s assume that the pumps will initiat e
when require d and excess loading will not cause failure of
the power sources .
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1.e, l.f. Core Spray Pump Start- Time Delay Relay
(continued)
There are eight Core Spray Pump Start- Time . Delay Relay
two in each of the CS pump start logic circu its Cone fors,
when offsi te power is availa ble and one for when offsi te
power is not avail able) . One of each type of time delay
relay is dedic ated to a single pump start logic , _such that a
single failur e of a Core Spray Pump Start- Time Delay Relay
will not resul t in the failur e of more than one CS pump. In
this condi tion, three of the four CS pumps will remain
OPERABLE; thus, the single failur e criter ion is met (i.e. ,
loss of one instrument does not preclu de ECCS initia tion)
The Allowable Value for the Core Spray Pump Start- Time .
Delay Relays is chosen to be long enough so that the
source will not be overloaded and short enough so thatpower
ECCS
opera tion is not degraded.
Each channel of Core Spray Pump Start- Time Delay Relay
Function is requir ed to be OPERABLE only when the assoc iated
CS subsystem is requir ed to be OPERABLE.
2.d. Reactor Pressure-Low Low (Reci rcula tion Discharge
Valve Permissive)
Low reacto r press ure signa ls are used as permi ssives for
recirc ulatio n disch arge valve closu re. This ensures that
the LPCI subsystems injec t into the proper RPV locati on
assumed in the safety analy sis. The Reactor Pressure-Lo
Low is one of the Functions assumed to be OPERABLE and w
capable of closin g the valve during the trans ients analyzed
in References 1 and 3. The core coolin g funct ion of
ECCS, along with the scram action of the RPS, ensures the
that
the fuel peak cladding temperature remains below the limits
of 10 CFR 50.46 . The Reactor Press ure-L ow Low Funct
is
direc tly assumed in the analy sis of the reci~ culati onion
line
break (Ref. 4).
The Reactor Pressure-Low Low signa ls are initia ted from
four press ure trans mitte rs that sens~ the reacto r press
ure.
The Allowable Value is chosen to ensur e that the valves
close prior to commencement of LPCI injec tion flow into the
core, as assumed in the safety analy sis.
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2.d. Reactor Pressure~Low Low (Recirculation Discharge
Valve Permissive) (continued)
Four channels of the Reactor Pressure~Low Low Function are
only required to be OPERABLE in MODES I, 2, and 3 with the
associated recirculation pump discharge valve open. With
the valve(s) closed, the function of the instrumentation has
been performed; thus, the Func~ion is not required. In
MODES 4 and 5, the loop injection locati"on 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~Level 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 Vessel Shroud Level~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~Level O Allowable Value is chosen to allow the
low pressure core flooding systems to activate and provide
adequate cooling before allowing a manual transfer.
(continued)
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2.e.

Reactor Vessel Shroud Level-Level O (continued)

Two channels of the Reactor Vessel Shroud Level - Level 0
Function are only required to be OPERABLE in MODES 1, 2,
and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrat ive
controls are adequate to control the valves associated with
this Function (since the systems that the valves are opened
for are not required to be OPERABLE in MODES 4 and 5 and are
normally not used),,
2.f. Low Pressure Coolant Injection Pump Start-Time Delay
Relay
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 simultaneou sly with no time delay as
soon as the standby source is available. The LPCI Pump
Start-Time Delay Relays are assumed to be OPERABLE in the
accident and transient analyses requiring ECCS initiation.
That is, the analyses assume that the pumps will initiate
when required and excess loading will not cause failure of
the power sources.
There are eight LPCI Pump Start-Time Delay Relays, two in
each of the RHR pump start logic circuits. Two time delay
relays are dedicated to a single pump start logic. Both
timers in the RHR pump start logic would have to fail to
prevent an RHR pump from starting within the required time;
therefore, the low pressure ECCS pumps will remain OPERABLE;
thus, the single failure criterion is met (i.e., loss of one
instrument does not preclude ECCS initiation) . The
Allowable Values for the LPCI Pump Start-Time Delay Relays
are chosen to be long enough so that most of the starting
transient .of the first pump is complete before starting the
second pump on the same 4 kV emergency bus and short enough
so that ECCS operation is not degraded.
Each channel of LPCI Pump Start-Time Delay Relay Function
is required to be OPERABLE only when the associated LPCI
subsystem is required to be OPERABLE.
n inued
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Low RPV Water level indicates that the capability to cool
(contimied)
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·
top 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 I 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 Level-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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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 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 Drywell 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 3.5.1 for the Applicability
Bases for the HPCI System.
3.c. Reactor Vessel Water 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 signal is used
to trip the HPCI turbine to prevent overflow into the main
steam lines (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~High (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 initiation. The Reactor Vessel Water Level~High
(Level 8) Allowable Value is chosen to prevent flow 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 only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for HPCI Applicability Bases.
(continued}
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3.d. 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 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 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 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 HP~I 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.

C

Two channels of the Condensate Storage Tank Level--Low
Fuhction 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 valves. 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 .eliminate the possibili-ty 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 valves must
be open before the CST suction valve automatically closes.
(continued}
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3.e. Suppression Pool Water Level-High_ (continued)
This 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.
Suppression Pool Water Level-High signals are initiated
from two level switches. 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 Suppression Pool Water Level-High Function is
chosen to ensure that HPCI will be aligned for suction from
the suppression pool to prevent HPCI from contributing to
any further increase in the suppression pool 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 3.5.1 for HPCI Applicability Bases.
3.f. High Pressure Coolant In.iection Pump Discharge
Flow-Low (Bypass)
The minimum flow instrument is provided to protect the HPCI
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
flow rate is adequate to protect the pump. The High
Pressure Coolant Injection Pump Discharge Flow-Low Function
is assumed to be OPERABLE and capable of closing the minimum
flow valve to ensure that the ECCS flow assumed during the
transients analyzed in Reference 4 is met. 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.
One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the transmitter
causes the minimum flow-valve to open. The logic will close
the minimum flow valve once the closure setpoint is
exceeded.
(continued)
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3.f. High Pressure Coolant Injection Pump Discharge
Flow-Low (Bypass) (continued)
The High Pressure Coolant Injection Pump Discharge Flow-Low
Allowable 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 LCO 3.5.1 for HPCI
Applicability Bases.
Automatic Depressur1zation System
4~a, 5.a.

Reactor Vessel Water Level-Low Low Low (Level 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 C 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 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 Low (Level 1) 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 C Level 1) Function
are required fo be OPERABLE only 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.
The Reactor Vessel Water Level - Low Low Low C Level 1)
Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling.
continued
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4.b, 5.b. Drywell Pressure-High
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
coo~ing 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 Drywell 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

.J.·

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 depressurization 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 for the
accident analysis of Reference 4 that requires ECCS
initiation and assumes failure of the HPCI System.
(continued)
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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 3.5.1 for ADS
Applicability Bases.
4.d, 5:d. Reactor Vessel Water Level- Low Low Low
(Level 1) (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 low 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 from four level transmitters that sense the
difference between 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 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 ch·annels input to ADS trip system B. Refer to
LCO 3.5.1 for ADS Applicability Bases.
(continued)
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Function is used by the ADS only as a confirmatory low water
(continued}
level signal. ADS· receives one of the signals necessary for
initiation from Reactor Vessel 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 commences.
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
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 OPERABLE to ensure that no single
instrument faj_Jure can preclude ADS ·initiation. One channel
inputs to ADSi.\~rip system A, while the other channel inputs
to ADS trip system 8. Refer to LCO 3.5.1 for ADS
Applicability Bases.

C

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 permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized 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.f, 4.g, 5.f, 5.g. Core Spray and Low Pressure Coolant
Injection Pump Discharge Pressure~Hiqh (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 Dare 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 requiring 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
Depressurization 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 Depressurization System Low Water Level
Actuation Timer (continijed)
·
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
Depressuri zat ion System Low Water Level Actuation Ti mer 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 A~tuation 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.

C

ACTIONS

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.

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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B.l, B.2. and B.3
Required Actions B.1 and B.2 are intended to ensure that
appropr iate actions are taken if multiple , inoperab le,
untrippe d channels within the same Function result in
redundant automati c initiatio n capabili ty being lost for the
feature( s). Required Action B.1 features would be those
that are initiate d by Functions 1.a, l.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would_be HPCI. _For Required Action B.l, redundant automat ic
initiatio n capabili ty is lost if Ca) two or more
Function l.a channels are inoperab le and untrippe d such that
both trip systems lose initiatio n capabil ity, (b) two or
more Function 2.a channels are inoperab le and untrippe d such
that both trip systems lose initiatio n capabil ity, Cc) two
or more Function 1.b channels are inoperab le and untrippe d
such that both trip systems lose initiati on capabil ity, or
Cd) two or more Function 2.b channels are inoperab le and
untrippe d such that both trip systems lose initiati on
capabil ity. For 1ow pressure ECCS, si nee each i noper·abl e
channel would have Required Action B.l applied separate ly
(refer to ACTIONS Note), each inoperab le channel would only
require the affected portion of the associat ed system of low
pressure ECCS and DGs to be declared inoperab le. However,
since channels in both associat ed low pressure ECCS
subsystems (e.g., both CS subsystems) are inoperab le and
untrippe d, and the Completion Times started concurr ently for
the channels in both subsystems, this results in the
affected portions in the associai ed low pressure ECCS and
DGs being concurre ntly declared inoperab le.
For Required Action B.2, redundant automat ic HPCI initiati on
capabili ty is lost if two or more Function 3.a or two
Function 3.b channels are inoperab le and untrippe d such that
the trip system loses initiatio n capabil ity. In this
situatio n (loss of redundant automati c initiati on
capabil ity), the 24 hour allowance of Required Action B.3 is
not appropr iate and the HPCI System must be declared
inoperab le within 1 hour.
contin ed
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Notes are also provided (the Note to Required Action B.l and
the Note to Required Action B.2) to delineat e which Required
Action is applicab le for each Function that requires entry
into Condition B if an associat ed channel is inoperab le.
This ensures that the proper loss of initiatio n capabili ty
check is performed. Required Action B.1 (the Required
Action for certain inoperab le channels in the low pressure
ECCS subsystems) is not applicab le to Function 2.e, since
this Function provides backup to adminis trative controls
ensuring that operator s do not divert LPCI flow from
injectin g into the core when needed. Thus, a total loss of
Function 2.e capabili ty for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intended
function .
The Completion Time is intended to allow the operato r time
to evaluate and repair any discover ed inopera bilities . This
Completion Time also allows for an exceptio n to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B.1, the Completion Time only begins
upon discover y that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automat ically initiate d
due to inoperab le, untrippe d channels within the same
Function as describe d in the paragraph above. For Required
Action s:2, the Completion Time only begins upon discover y
that the HPCI System cannot be automat ically i_nitiate d due
to two inoperab le, untrippe d channels for the associat ed
Function in the same trip system. The 1 hour Completion
Time from discover y of loss of initiatio n capabil ity is
acceptab le because it minimizes risk while allowing time for
restorat ion or tripping of channels .
Because of the diversit y of sensors availabl e to provide
initiatio n signals and the redundancy of the ECCS design, an
allowabl e out of service time of 24 hours has been shown to
be.accep table (Ref. 5) to permit restorat ion of any
inoperab le channel to OPERABLE status. If the inoperab le
~hannel cannot be re~tored to OPERABLE status within the
con in ed
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B.l, 8.2, and 8.3 (continued)
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 l.c, 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 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 initiation capability, 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 appropriate
and the feature(s) associated with the inoperable channels
must be declared inoperable within 1 hour. 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

(~
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concurrently declared inoperable. For Functions l.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 Functions l.c, l.e, l.f, 2.c, 2.d, and 2.f. Required
Action C.l is not applicable to Function 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 loss of the Function (two-out-of- two logic).
This loss was considered during the development 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 inoperabili ties. 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 automatical ly 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.
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 CR~f. 5) to permit restoration of any
inoperable channel to OPERABLE status. 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
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.
continued
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D.1, D.2.1, and D.2.2
Required Action D.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 initiation 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 D.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.l 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 "clock."
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. 5) to permit restoration of any
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 D.2.1 or the
suction source must be aligned to the suppression pool per
Required Action D.2.2. Placing the inoperable channel in
trip performs the intended function of the channel {shifting
the suction source to the suppression pool). Performance of
either of these two Required Actions will allow operation to
· continue. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the HPCI System
(continued}
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0.1. D.2.1. and 0.2.2

(contin ued)

piping remains filled with water. Altern ately, if it is not
desired to perform Required Actions 0.2.1 and 0.2.2 (e.g.,
as in the case where shiftin g 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 intende d to ensure that approp riate
actions are taken if multip le, inopera ble channe ls within
the Core Spray and Low Pressur e Coolant Injecti on Pump,
Discharge Flow-, Low (Bypass) Functions result in redundant
automatic initiat ion capabi lity being lost for the
feature (s). For Required Action E.1, the feature s would be
those that are initiat ed by Functions 1.d and 2.g (e.g., low
pressur e ECCS). Redundant automatic initiat ion capabi lity
is lost if (a) two or more Function 1.d channe ls are
inopera ble affecti ng CS pumps in differe nt subsystems or
(b) three or more Function 2.g channels are inopera ble.
Since each inopera ble channel would have Required Action E.1
applied separa tely (refer to ACTIONS Note), each inopera ble
channel would only require the affecte d low ~ressur e ECCS
pump to be declare d inopera ble. However, since channels for
more than one low pressur e ECCS pump are inopera ble, and the
Completion Times started concur rently for the channels of
the low pressur e ECCS pumps, this results in the affecte d
low pressur e ECCS pumps being concur rently declare d
inopera ble.
In this situati on (loss of redundant automa tic initiat ion
capabi lity), the 7 day allowance of Required Action E.2 is
not approp riate and the subsystem associa ted with each
inopera ble channel must be declare d inopera ble within
l hour. A Note is also provided (Note 2 to Required Action
E.1) to ~eline ate that Required Action E.1 is only
applica ble to low
continued
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E.1 and E.2 "(continued)
pressure ECCS Functions. Required Action E.1 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 considered during the development of
Reference 5 and considered acceptable for the 7 days allowed
by Required Action E.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 E.1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) c~nnot 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 diverted 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 function
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 reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a OBA occurring during the allowed out of
service time. 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.
(continued)
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F.1 and F.2
Required Action F.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 in redundant automatic initiation capability being
lost for the ADS. For example, redundant automatic
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, Cc) 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 initiation 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 inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed. outage time "clock."
For Required Action F.l, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within
similar ADS trip ~ystem 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 the diversity of sensors available to provide
initiation signals and the requndancy 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. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC
changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
continued
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F.1 and F.2

(continued)

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.l is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
similar ADS trip system Functions result in automatic
initiation capability be1ng lost for the ADS. For example,
automatic initiation capability is lost if either (a) one
Fun ct i on 4 . c ,·c ha nne 1 and one Fun ct i on 5 . c ch a nne1 a re
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 applic~ble, of Required
Action G.2 is not appropriate, and all ADS valv~s 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
continued
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G.l and G.2 (continued)
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
I 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 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). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. 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 nclockn begins upon discovery of the
inoperable 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 ~ot allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.
H. 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 inoperable untripped channels
, must be declared inoperable immediately.
(continued)
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SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs 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 associated
Conditions and Required Actions may be delayed for up to
6 hours as follows: (a) for Functions 3.c and 3.f; and
(b) for Functions other than 3.c and 3.f provided the
associated Function or the redundant Function maintains ECCS
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. 5) 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 ECCS will
initiate when necessary.
SR

3.3.5.1.1

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 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
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.
continued
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SR

3.3.5.1.1

(continued)

The Surveillance Frequency is controlled under the
Survei 11 ance. 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

3.3.5.1.2

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 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.
continued
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SR

3.3.5.1.5

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.
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B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation
BASES
BACKGROUND

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 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 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 operation. 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 used 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 tne CST suction valve
to close. This prevents losing suction to the pump when
automatically transferring suction from the CST to the
suppression 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 System restarts if
vessel level again drops to the low level initiation point
(Level 2}.

APPLICABLE
SAFETY ANALYSES,
'LCO, and
APPLICABILITY

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, 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 each RCIC System
instrumentation Function specified in the Table. Trip
setpoint~ are specified in the setpoint calculations. The
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. Each Allowable Value specified accounts for
instrument uncertainties appropriate to the Function. These
uncertainties are described in the setpoint methodology.
(continued)
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The individual Functions are required to be OPERA~LE in
MODE I, 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
Ap~licability discussions are listed below on a Function by
Function basis.
I.

Reactor Vessel Water Level~Low Low (Level 2)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and 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.

L

The Reactor Vessel Water Level~Low Low (Level 2) Allowable
Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level 1.
Four channels of Reactor Vessel Water Level~Low Low
(Level 2) 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.
(continued)
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2.

Reactor Vessel Water Level--Hiqh (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 close the RCIC steam supply valve to prevent overflow
into the main steam lines (MSLs).
Reactor Vessel 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 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 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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3. Condensate Storage Tank Level~Low (continued)
Two level switches are used to detect low water level in the
CST. The Condensate Storage 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 available
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.

ACTIONS

c_

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 Act.ions 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
inoper~ble RCIC System instrumentation channels provide
appropriate compensatory meas·ures for separate i noperab1e
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable RCIC System
instrumentation channel.

Required Action A.1 directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
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 Condition.
(continued)
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B.1 and B.2
Required Action B.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 initiation capability for the RCIC System. In
this case, automatic initiation capability. is lost if two
Function l channels in the same trip sys~em are inoperable
and untripped. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.2 is not appropriate, and the RCIC System· must be
declared inoperable within 1 hour after discovery of loss of
RCIC 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 the11 normal11
"time zero" for beginning the allowed outage time clock.
For Required ~ction 8.1, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two or more inoperable, untripped Reactor
Vessel Water Level~Low Low (Level 2) channels such that the
trip system loses initiation capability. The I 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.

L

Because of the redundancy of sensors available to provide
initiation signals and the fact that 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. 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 8.2. 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 E
must be entered and its Required Action taken.
(continued)
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C.l
A risk based analysis was perfonned and determined that an
allowable out of service time of 24 hours (Ref. 1) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C.l). A Required Action
(similar to Required Action 8.1) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. This Condition applies
to the Reactor Vessel Water Level~High (Level 8) Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation·
capability (closure of the RCIC steam supply valve). As
stated above, this loss of automatic RCIC initiation
capability was analyzed and determined to be acceptable.
The Required Action does not allow placing 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 D.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in automatic
component initiation capabil fty being lost for the
feature(s). For Required Action D.1, the RCIC System is the
only associated feature. In this case, automatic initiation
capability is lost if two Function 3 channels are inoperable
and untripped. In this situation (loss of automatic suction
swap), the 24 hour allowance of Required Actions D.2.1
and D.2.2 is only appropriate after Action D.l has been
· performed. Action 0.1 requires that the RCIC System be
declared inoperable within I hour from discovery of loss of
RCIC initiation capability. As noted, Required Action D.l
is only applicable if the RCIC pump suction is not aligned
to the suppression pool since, if aligned, the Function is
already performed.

.

(continued)
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0.1, 0.2.1, and D.2.2 (continued)
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 D.l, the Completion Time only begins
upon 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 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.
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.2.1, which performs the intended function of the
channel. Alternatively, Required Action 0.2.2 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.1

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.
· (conti'nued)
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SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, 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
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed as follows:
(a) for up to 6 hours for Function 2 and Cb) 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 reduce 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 is normally a comparison of the parameter indicated on
one channel to a parameter on other similar channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read ap~roximately 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.
continued
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SR

3.3·.5.2.l

(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 assumptinns of the current plant
specific setpoint methodology.
The Surveillance Frequency is cpntrolled under the
Surveillance Frequency Control Program.
SR

3.3.5.2.3

A CHANNEL CALIBRATION is a complete ~heck 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

3.3.5.2.4

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.
continued
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SR

3.3.5.2.4

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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Reactor Pressure Vessel CRPV) Water Inventor y Control
Instrum entation

BASES
BACKGROUND

The RPV contains penetrat ions below the top of the active
. fuel (TAF) that have the potentia l to drain the reactor
coolant inventor y 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
tempera tures and clad perforat ion. Safety Limit 2.1.1.3
requires the RPV water level to be above the top of the
active irradiat ed fuel at all times to prevent such elevated
cladding tempera tures.
Technical Specific ations are required by 10 CFR 50.36 to
include limiting safety system settings (LSSS) for variable s
that have signific ant safety function s. LSSS are defined by
the regulati on as "Where a LSSS is specifie d for a variable
on which a safety limit has been placed, the setting must be
chosen so that automatic protecti ve actions will correct the
abnormal situatio n before a Safety limit (SL) is exceeded ."
The Analytic al Limit is the limit of the process variable at
which a safety action is initiate d to ensure that a SL is not
exceeded. Any automatic protecti on action that occurs on
reqching the Analytic al Limit therefor e ensures that the SL
is not exceeded. However, in practice , the actual settings
for automat1c protecti on channels must be chosen to be more
conserv ative than the Analytic al Limit to account for
instrume nt loop uncerta inties related to the setting at which
the automatic protecti ve action would actually occur. The
actual settings for the automat ic isolatio n channels are the
same as those establis hed for the same function s in MODES 1,
2, and 3 in LCD 3.3.5.1, "Emergency Core Coolihg System
(ECCS) In-strumentation," or LCO 3.3.6.1, "Primary Containment
Isolatio n instrume ntation" .
With the unit in MODE 4 or 5, RPV water inventor y control is
not required to mitigate any events or accident s evaluate d in
the safety analyses . RPV water inventor y 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 radioact ive
material should a draining event occur. Under the definiti on
of DRAIN TIME, some penetrat ion flow paths may be excluded
from the DRAIN TIME calculat ion if they will be isolated by
valves that will close automat ically without offsite power
prior to the RPV water level being equal to the TAF when
actuated by RPV water level isolatio n instrum entation .
(continu ed
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B 3.3.5. 4
BASES (conti nued)
BACKGROUND
(conti nued)

The purpose of the RPV Water Invent ory Control
Instrum entatio n is to suppor t the requir ement s of LCO 3.5.4,
"Reactor Pressu re Vessel CRPV) Water Invent ory Contro l," and
the defini tion of DRAIN TIME. There are functi ons that are
requir ed for manual initia tion or operat ion of the ECCS
inject ion/sp ray subsystem requir ed to be OPERABLE by LCD
3.5.4 and other functio ns that suppo rt autom atic isolat ion of
Residual Heat Removal subsystem and Reactor Water Cleanup
system penetr ation flow path{s ) on low RPV water level.

L,

The RPV Water Inventory Control Instru menta tion suppo rts
operat ion of core spray (CS) and low pressu re coolan t
inject ion (LPCI). The equipment involv ed with each of these
systems is descri bed in the Bases for LCO 3.5.4.

APPLICABLE
SAFETY ANALYSIS

'

With the unit in MODE 4 or 5, RPV water invent ory contro l is
not requir ed to mitiga te any events or accide nts evalua ted
in the safety analys es. RPV water invent ory contro l is
requir ed in MODES 4 and 5 to protec t Safety Limit 2.1.1. 3 and
the fuel claddi ng barrie r to preven t the releas e of
radioa ctive materi al should a draini ng event occur.

~

A double-ended guillo tine break of the Reactor Coolant System
(RCS) is not postul ated in MODES 4 and 5 due to the reduced
RCS pressu re, redu~ed piping stress es, and ductil e p1p1ng
systems. Instea d, an event is postul ated in which a single
operat or error or initia ting event allows draini ng of the RPV
water invent ory through a single penetr ation flow path with
the highes t flow rate, or the sum of the drain rates through
multip le penetr ation flow paths suscep tible to a common mode
failur e (e.g., seismi c event (excep t when the risk is
assess ed and managed in accordance with TS LCD 3.0.8) , loss
of normal power,· single human error) . It is assumed, based
on engine ering judgment, that while in MODES 4 and 5, one low
pressu re ECCS inject ion/sp ray subsystem can be manually
initia ted to mainta in adequate reacto r vessel water level.
As discus sed in References 1, 2, 3, 4, and 5, operat ing
experi ence has shown RPV water invent ory to be signif icant to
public health and safety . There fore, RPV Water Inventory
Control· satisf ies Criter ion 4 of 10 CFR 50.36 Cc)(2 )(ii).
Permissive and interlo ck setpoi nts are genera lly consid ered
as nominal values without regard to measurement accuracy.
The specif ic Applic able Safety Analyses, LCD, and
Appli cabili ty discus sions are listed below on a Function by

PBAPS UNIT 2

B 3.3-140c

ntinue d
Revision No. 145
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B 3.3.5.4
BASES (contin ued)
APPLICABLE
SAFETY ANALYSES
(contin ued)

Function basis.
Core Spray and Low Pressur e Coolan t Injecti on Systems
I.a. 2.a. Reactor Pressur e - Low (Inject ion Permis sive)
Low reactor pressur e signals are used as permiss ives for the
low pressur e ECCS injecti on/spr ay subsystem manual injecti on
functio ns. This functio n ensures ihat, prior to opening the
injecti on valves of the low pressur e ECCS subsystems, the
reactor pressur e has fallen to a value below these
subsystems' maximum design pressu re. While it is assured
during MODES 4 and 5 that the reactor pressur e will be below
the ECCS maximum design pressu re, the Reactor Pressur e - Low
signals are assumed to be OPERABLE and capable of permit ting
initiat ion of the ECCS.
The Reactor ·Pressure - Low signals are initiat ed from four
pressur e transm itters that sense the reactor dome pressu re.
The Allowable Value is low enough to prevent overpre ssuring
the equipment in the low pressur e ECCs.·
The four channels of Reactor Pressu re - Low Function are
require d to be OPERABLE in MODES 4 and 5 when ECCS manual
initiat ion is require d to be OPERABLE by LCO i.5.4.
l.b. 2.b. Core Spray and Low Pressu re Coolant Injecti on Pump
Discharge Flow - Low (Bypass)
The minimum flow instrum ents are provided to protect the
associa ted low pressur e ECCS pump from overhea ting when the
pump is operati ng and the associa ted injecti on valve is not
fully open. The minimum flow line valve is opened when low
flow is sensed, and the valve is automa tically closed when
the flow rate is adequate to protec t the pump.
/

One differe ntial pressur e switch per ECCS pump is used to
detect the associa ted subsyst ems' flow rates. The logic is
arrange d such that each transm itter causes its associa ted
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoin t is exceeded.
The LPCI minimum flow valves are time delayed such that- the
valves will not open for 10 seconds after the switche s
detect low flow. The time delay is provided to limit
reactor vessel invento ry loss during the startup of the·
Residual Heat Removal (RHR) shutdown cooling mode.
(contin ued)
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B 3.3.5. 4
BASES (conti nued)
APPLICABLE
SAFETY ANALYSES
(conti nued)

the Pump Discharge Flow enough to ensure that the
protec t the pump, yet low
of the minimum flow valve
into the core.

Low Allowable Values are high
pump flow rate is suffic ient to
enough to ensure that the closur e
is initia ted to allow full flow

One channel of the Pump Discharge Flow - Low Function is
requir ed to be OPERABLE in MODES 4 and 5 when the associ ated
Core Spray or LPCI pump is requir ed to be OPERABLE by LCO
3.5.4 to ensure the pumps are capable of inject ing into the
Reactor Pressure Vessel when manually initia ted.
A note is added to TS Table 3.3.5. 4-1 for Function 2.b to
clarif y the intent of allowing credit for an OPERABLE Low
Pressu re Coolant Inject ion subsystem when it is aligne d and
operat ing in the decay heat removal mode of RHR. This note
is approp riate since the associ ated RHR pump minimum flow
valve (while operat ing in the decay heat removal mode) is
closed and deacti vated to preven t inadve rtent vessel drain
down events .
1.c, 2.c. Manual Initia tion

The Manual Initia tion hand switch channels introd uce
signal s into the approp riate ECCS logtc to p~ovide manual
initia tion capab ility. There is one hand switch for each
CS and LPCI pump (four for CS and four for LPCI).
RHR System Isolat ion
3.a Reactor Vessel Water Level - Low, Level 3
The defini tion of DRAIN TIME allows credit ing the closin g of
penetr ation flow paths that are capable of being isolat ed by
valves that will close autom aticall y without offsit e power
prior to the RPV water level being equal to the TAF when
actuat ed by RPV water level isolat ion instru menta tion.
The Reactor Vessel Water Level - Low, Level 3 Function
associ ated with RHR System isolat ion may be credit ed for
autom atii isolat ion of penetr ation flow paths associ ated with the RHR System.
(contin ued
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B 3.3.5.4
BASES (contin ued)
APPLICABLE
SAFETY ANALYSES
(contin ued)

Reactor Vessel Water Level - Low, Level 3 signals are Reactor
initiat ed from four level transm itters that sense the
differe nce between the pressur e due to a constan t column of
water (refere nce leg) and the pressur e due to the actual
water level (variab le leg) in the vessel. While four
channels (two channels per trip system) of the Reactor Vessel
Water Level - Low, Level 3 Function are availab le, only two
channels (all in the same trip system) are require d to be
OPERABLE.
The Reactor Vessel Water Level - Low, Level 3 Allowable Value
was chosen to be the same as the Primary Containment
Isolati on Instrum entatio n Reactor Vessel Water Level - Low,
Level 3 Allowable Value (LCO 3.3.6.1 ), since the capabi lity
to cool the fuel may be threate ned.
The Reactor Vessel Water Level - Low, Level 3 Function is
only require d to be OPERABLE when automatic isolati on of the
associa ted penetra tion flow path is credite d in calcula ting
DRAIN TIME.
Reactor Water Cleanup (RWCU) System Isolati on
4.a Reactor Vessel Water Level - Low. Level 3
The definit ion of DRAIN TIME allows crediti ng the closing of
penetra tion flow paths that are capable of being isolate d by
valves that will close automa ticglly withou t offsite power
prior to the RPV water level being equal to the TAF when
actuate d by RPV water level isolati on instrum entatio n. The
Reactor Vessel Water Level - Low, Level 3 Function associa ted
with RWCU System isolati on may be credite d for automatic
isolati on of penetra tion flow paths associa ted with the RWCU
System.
Reactor Vessel Water Level - Low, Level 3 signals are
initiat ed from four level transm itters that sense the
differe nce between the pressur e due to a constan t column of
water (refere nce leg) and the pressur e due to the actual
water level (variab le leg) in the vessel. While four
channels (two channels per trip system) of the Reactor Vessel
Water Level - Low, Level 3 Function are availab le, only two
channels (all in the same trip system) are require d to be
OPERABLE.
The Reactor Vessel Water Level - Low, Level 3 Allowable Value
was chosen to be the same as the RPS Reacto r·vesse l Water
Level - Low, Level 3 Allowable Value (LCO 3.3.1.1 ), since the
capabi lity to cool the fuel may be threate ned.
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BASES (conti nued)
APPLICABLE
SAFETY ANALYSES
(conti nued)

This Function isolat es the inboard and outboa rd RWCU pump
suctio n penetr ation.
The Reactor Vessel Water Level - Low, Level 3 Functi on is
only requir ed to be OPERABLE when autom atic isolat ion of the
associ ated penetr ation flow path is credit ed in calcul ating
DRAIN TIME.

ACTIONS

A Note has been provided to modify the ACTIONS relate d to RPV
Water Invent ory Control instru menta tion chann els. Sectio n
1.3, Completion Times, specif ies that once a Condi tion has
been entere d, subsequent divisi ons,· subsys tems, components,
or variab les expres sed in the Condition discov ered to be
inoper able or not within limits will not result in separa te
entry into the Condi tion. Sectio n 1.3 also specif ies that
Required Actions contin ue to apply for each additi onal
failur e, with Completion Times based on initia l entry into
the Condi tion. However, the Required Actions for inoper able
RPV Water Invent ory Control instru menta tion channe ls provid e
approp riate compensatory measures for separa te inoper able
Condition entry for each inoper able RPV Water Invent ory
Control instru menta tion channe l.

Required Action A.l direct s entry into the appro priate
Condition referen ced in Table 3.3.5. 4-1. The applic able
Condition refere nced in the Table is Function depend ent.
Each time a channel is discov ered inoper able, Condi tion A is
entere d for that channel and provid es for transf er to the
approp riate subsequent Condi tion.
B.1 and B.2

RHR System Isolat ion, Reactor Vessel Water Level - Low,
Level 3, and Reactor Water Cleanup System Isolat ion, Reacto~
Vessel Water Level - Low, Level 3 functi o~s are applic able
when autom atic isolat ion of the associ ated penetr ation flow
path is credit ed in calcul ating DRAIN TIME. If the
instru menta tion is inoper able, Required Action B.1 direct s
an immediate declar ation that the associ ated penetr ation
flow path(s ) are incapa ble of autom atic isolat ion. Required
Action 8.2 direct s calcul ation of DRAIN TIME. The
calcul ation cannot credit autom atic isolat ion of the
affect ed penetr ation flow paths.
contin ue
PBAPS UNIT 2

B 3.3-1409

Revision No. 145

RPV Water Invento ry Cont~ol Instrum entatio n
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BASES (contin ued)
ACTIONS
(contin ued)

C.1
Low reactor steam dome pressur e signals are used as
permiss ives for the low pressur e ECCS injecti on/spr ay
subsystem manual injecti on functio ns. If the permis sive is
inopera ble, manual initiat ion of ECCS is prohib ited.
Therefo re, the permiss ive must be placed in the trip
conditi on within 1 hour. With the permis sive in the trip
conditi on, manual initiat ion may be performed. Prior to
placing the permiss ive in the tripped conditi on, the operato r
can take manual control of the pump and the injecti on valve
to inject water into the RPV.
The Completion Time of 1 hour is intende d to allow the
operato r time to evaluat e any discove red inoper abilitie s and
to-plac e the channel in trip.

If a Core Spray or Low Pressur e Coolant Injecti on Pump
Discharge Flow - Low bypass functio n is inopera ble, there is
a risk that the associa ted low pressur e ECCS pump could
overhe at when the pump is operati ng and the associa ted
injecti on valve is not fully open. In this conditi on, the
operato r can take man~al control of the pump and the
injecti on valve to ensure the pump does not overhe at. If a
manual initiat ion functio n is inopera ble, the ECCS subsystem
pumps can be started manually and the valves can be opened
manually, but this is not the preferr ed conditi on.
The 24 hour Completion Time was chosen to allow time for the
operato r to evaluat e and repair any discove red
inoper abilitie s. The Completion Time is approp riate given.
the ability to manually start the ECCS .pumps and open the
injecti on valves and to manually ensure the pump does not
overhe at.

Ll
With the Required Action and associa ted Completion Time of
Condition C or D not met, the associa ted low pressur e ·ECCS
injecti on/spr ay subsystem may be incapab le of performing the
intende d functio n, and must be declare d inopera ble
immediately.
As noted in the beginning of the SRs, the SRs for each RPV
Water Inventory Control instrum ent Function are found in the
SRs column of Table 3.3.5.4 -1.
ntinued
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RPV Water Inventory Control Instru menta tion
B 3.3.5. 4
BASES (conti nued)
SURVEILLANCE
REQUIREMENTS

SR 3.3.5. 4.1
Performance of the CHANNEL CHECK ensures that a gross failur e
of instrum entatio n has not occurr ed. A CHANNEL CHECK is
normally a comparison of the parameter indica ted on one
channel to a simila r parameter on other chann els. It is
based on the assumption that instrum ent channels monitoring
the same parameter should read approximately the same value.
Signif icant deviat ions between the instrum ent channels could
be an indica tion of excess ive instrum ent drift in one of the
channels or something even more seriou s. A CHANNEL CHECK
guarantees that undetected outrig ht channel failur e is
limite d; thus, it is key to verify ing the instru menta tion
continues to operat e proper ly between each CHANNEL FUNCTIONAL
TEST.
Agreement criter ia are determined by the plant staff, based
on a combination of the channel instrum ent uncer taintie s,
includ1ng indica tion and reada bility . If a channel is
outsid e the cr~ter ia, it may be an indica tion that the
instrument has drifte d outsid e its limit.
The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.
The CHANNEL CHECK supplements less formal, but more freque nt,
checks of channels during normal operat ional use of the
displa ys associ ated with the channels requir ed by the LCO.
SR 3.3.5. 4.2

A CHANNEL FUNCTIONAL TEST is performed on each requir ed
channel to ensure that the entire channel will perform the
intended functi on. A succes sful test of the requir ed
contac t(s) of a channel relay may be performed by the
verifi cation of the change of state of a single contac t of
the relay. This clarif ies what is an accept able CHANNEL
FUNCTIONAL TEST of a relay. This is accept able because all
of the other requir ed contac ts of the relay are verifi ed by
other Technical Specif icatio ns and non-Technical
Specif icatio ns tests.
Any setpoi nt adjustment shall be consis tent with the
assumptions of the curren t plant specif ic setpoi nt
methodology.
The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.
con inued
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B 3.3.5. 4

BASES (conti nued)
SURVEILLANCE
REQUIREMENTS
(contin ued)

SR 3.3.5. 4.J
The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initia tion logic for a specif ic
channel. The system functi onal testin g performed in LCO
3.5.4 overla ps this Surve illance to complete testin g of the
assumed safety functi on.·
The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.

REFERENCES

1. Information Notice 84-81 "Inadv ertent Reduction in
Primary Coolant Inventory in Boiling Water Reactors
During Shutdown and Startu p," November 1984.
2. Information Notice 86-74, "Reduction of Reactor Coolant
Inventory Because of Misalignment of RHR Valves," August
1986.
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INSTRUMENTATION

B 3.3.6.1

Primary Containment Isolation Instrumentation

BASES
BACKGROUND

The primary containment isolation instrumentation
automatically initiates 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 Accidents (DBAs). 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 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 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 primary cohtainment 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 Ca) reactor
vessel water level, (b) reactor pressure, (c) main steam
line (MSU flow measurement, Cd) (deleted), Ce) main steam
line pressure, (f) drywell pressure, (g) high pressure
coolant injecti~n (HPCI) and reactor core isolation cooling
(RCIC) steam line flow, (h) HPCI and RCIC steam line
pressure, Ci) reactor water cleanup (RWCU) flow, (j) Standby
Liquid Control CSLC) System initiation, Ck) area ambient
temperatures, ( 1 ) reactor building ventilation and refueling
floor ventilation exhaust radiation, and Cm> _main stack
radiation. Redundant sensor input signals from each
parameter are provided for initiation of isolation.
Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.
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BASES

BACKGROUND
(continued)

1.

Main Steam Line Isolation

Most MSL Isolation Functions 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 Group I isolation valves (MSIVs and MSL drains, MSL
sample lines., and recirculation loop sample 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 Turbine Building Main Steam Tunnel
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 twtce logic arrangement to initiate a
Group I isolation.
The Turbine Building Main Steam Tunnel
Temperature-High Function receives inputs from twelve
channels, four channels at each of the three different
locations along the steam line. High temperature on any
channel is not relat_ed to a specific MSL.
The channels are
arranged in a one-out-of-two taken twice logic for each
location;

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 isolates one valve
per associated penetration.
The Main Stack Monitor
Radiation-High Function will isolate vent and purge valves
greater than 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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BACKGROUND
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3., 4.
High Pressure Coolant Injection System Isolation and
Reactor Core Isolation Cooling System Isolation
The Steam Line Flow-High Functions that isolate HPCI and
RC.IC 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 isolation group (HPCI
and RCIC) is connected to the two valves on each associated
penetration.
Each HPCI and RCIC Steam Line Flow-High
channel has a ti~e delay relay to prevent isolation due 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,
four channels at each of four different locations.
The
channels are arranged in a one-out-of-two taken twice logic
for each location.
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, in
conjunction with the Steam Supply Line Pressure-Low
Functions, isolate the HPCI and RCIC turbine exha.ust vacuum
relief valves.

5.

Reactor Water Cleanup System Isolation

The Reactor Vessel Water Level-Low (Level 3) Isolation
Function receives input from four reactor vessel water level
channels. The outputs from the reactor vessel water level
channels are connected into a one-out-of-two taken twice
logic which isolates ·both the inboard and outboard isolation
valves.
The RWCU Flow-High Function receives input from
two channels, with each channel in one trip system using a
one-out-of-one logic, with one channel tripping the inboard
valve and one channel tripping the outboard valves.
The SLC
(continued)
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BACKGROUND

5.

Reactor Water Cleanup System Isolation

(continued)

System Isolation Function receives input from two channels
with each channel in one trip system using a one-out-of-one
logic. When either SLC pump is started remotely, one
channel.trips the inboard isolation 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 channels 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 Press~re-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 Probe System 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 function
receives input from two drywell pressure channels. The
outputs from the drywell pressure channels are connected into
one two-out-of-two logic trip system.
When either Isolation Function actuates, the TIP 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 valves are
manual shear valves.
TIP System Isolation Functions isolate the Group II(D) TIP
valves (isolation ball valves).
(continued)
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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 LCD 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 State_ment. 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, 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 engineering judgement
or historically accepted practice relative to the intended
function of th~ 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
continued
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and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5.1,
"Emergency Core Cooling Systems (ECCS) Instrumentation," 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 consistent with the
Applicability 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
l.a. Reactor Vessel Water Level~Low Low Low (Level ll

(

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 MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water 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 of the recirculation line break (Ref. I). The
isolation of the MSLs on Level I 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 I) Function are available and are
required to be OPERABLE to ensure that no single instrument,
failure can preclude the isolation function.
(conti.nued)
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1. a.

Reactor Vessel Water Level-Low Low Low (Level
(continued)

1)

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 potenti al loss of coolan t accide nt (LOCA) to
prevent offsite qoses from exceeding 10 CFR 50.67 limits.
This Function isolate s MSIVs, MSL drains, MSL sample lines
and recircu lation loop sample line valves.
1.b.

Main Steam Line Pressure-Low

Low MSL pressur e indicat es that.th ere may be a problem with
the turbine pressur e regulat ion, which could result in a low
reactor vessel water level conditi on and the RPV cooling
down more than lOO"F/hr if the pressur e loss is allowed to
continue. The Main Steam Line Pressure-Low Function is
directl y assumed in the analys is of the pressur e regulat or
failure (Ref. 3). For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (lOO'F/hr) is
not reached. In additio n, this Function suppor ts actions to
ensure that Safety Limit 2.1.1.1 is not exceeded. (This
Function closes the MSIVs during the depres surizat ion
transie nt in order to maintain reactor steam dome pressue
> 700 psia. The MSIV closure results in a scram, thus
reducing reactor power to< 22.6% RTP.)
The MSL low pressur e signals are initiat ed from four
transm itters that are connected to the MSL header. The
transm itters are arranged such that, even though physic ally
separat ed from each other, each transm itter is able to
detect low MSL pressur e. Four channels of Main Steam Line
Pressure-Low Function are availab le and are require d to be
OPERABLE to ensure that no single instrum ent failure can
preclude the isolati on functio n.
The Allowable Value was selecte d to be high enough to
prevent excessi ve RPV depres surizat ion.
The Main Steam Line Pressure-Low Function is only require d
to be OPERABLE in MODE 1 since this is when the assumed
transie nt can occur (Ref. 1).
This Function isolate s MSIVs, MSL drains, MSL sample lines
and recircu lation loop sample line valves .
(contin ued)
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1.c. Main Steam 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
were allowed to continue flowing out of the break, the
reactor would depressurize 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 the analysis of
the main steam line break CMSLB) (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
<c.onti nued)
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l.e Turbine Building Main Steam Tunnel Temperature-High
The Turbine Building Main Steam Tunnel Temperature Function
is provided to detect a break in a main steam line and
provides diversity to the high flow instrumentation.
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
available and are required to be OPERABLE to ensure that no
single ihstrument faiJure 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.
l.f.

Reactor Building Majn Steam Tunnel Temperature-High

The Rea~or Building 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
preclud& the isolation function.
(continued)
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1.f Reactor Building Main Steam Tunnel Temperature-High
(continued)
The Allowable Value is chosen to detect a leak equ,ivalent to
between 1% and 10% rated steam flow.
This Function isolates MSIVs, MSL drains, MSL sample lines
and recirculation loop sample line valves.
Primary Containment Isolation
2.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 the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 50.67 are not exceeded.
(continued)
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2.a.

Reactor Vessel Water Level-Low (Level 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 Vesse 1 Water Leve 1 - Low ( Leve 1 3) A~ l_owab 1e
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(A) valves listed in
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.

Drywell Pressure-High

High drywell pressure can indicate a· break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation va_lves 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 pressure in the drywell. Four
channels of Drywell Pressure-High 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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this may be indicative of a LOCA inside primary containment.
This Function isolates the Group II(B) valves listed in
Reference 1.
2.c. Main Stack Monitor Radiation -High
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 flow 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 maximum.allowable
release limit in accordance with the Offsite Dose
Calculation Manual (ODCM).
This Functi"on isolates the containment vent and purge valves
and other Group III(E) valves listed in Reference 1.
2.d., 2.e. Reactor Building Ventilation and Refueling Floor
Ventilation Exhaust Radiation-High
High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. When Reactor Building or
Refueling Floor Ventilation Exhaust Radiation-High is
detected, the affected ventilation pathway and primary
(continued)
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2.d., 2.e. Reactor Building Ventilation and Refueling Floor
Ventilation Exhaust Radiation--High (continued)
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.
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 refue 1i ng' floor zones, respectively. The ~ i 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 a refueling accident.

(

These Functions isolate the Group IIl(C} and III(D) valves
listed in Reference 1.
High Pressure Coolant Injection and Reactor Core Isolation
Cooling Systems Isolation
3.a., 3.b., 4.a., 4.b.
and Time Delay Relays

HPCI and RCIC Steam Line Flow--High

Steam Line Flow--High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue 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 minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any UFSAR accident analyses since the
(continued)
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3.a., 3.b., 4.a., 4.b. HPCI and RCIC Steam Line Flow-High
and Time Delay Relays (continued)
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.
The HPCI and RCIC Steam Line Flow--High 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 Time 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 preclude the isolation function.
The Allowable Values for Steam Line Flow--High Function 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 Supply Line Pressure--Low
Low MSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations prevent radioactive gases and steam from escaping
through the pump .shaft seals into the reactor building but
are primarily for equipment protection and are also assumed
for long term 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
possible failure of the instruments preventing HPCI and RCIC
initiations (Ref. 4).
The HPCI and RCIC Steam Supply Line Pressure--Low signals
are initiated from transmitters (four for·HPCI and four for
RCIC) that are connected to the system steam line. Four
(continued)
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channels of both HPCI and RCIC Steam Supply Line
Pressure-Low Functions are available 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
longer required or capable of performing coolant injection.
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 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 single 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), since
this is indicative of a LOCA inside primary containment.
This Function 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
Temperature - Hi qh
HPCI and RCIC 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 occurr,ed 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 MSL 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 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.

y

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 Water Cleanup (RWCU) System Isolation
5.a.

RWCU Flow-High

The high flow signal is provided to detect a break in the
RWCU System. Should the reactor coolant continue to flow
out of the break, offsite dose limits may be exceeded.
Therefore, isolation of the RWCU System is initiated when
high RWCU flow is sensed to prevent exceeding offsite doses.
This Function is not assumed in any UFSAR transient or
accident analysis, since bounding analyses are performed for
large breaks such as MSLBs.
{continued)
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5.a.

RWCU Flow-Hioh

(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 (SLC} 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 MODES
where the reactor can be critical. In addition, for accidents
involving significant fission product releases, both channels
are required to be OPERABLE in MODES 1, 2, and 3. The SLC
System is designed to maintain suppression pool pH at or
above 7 following a LOCA to ensure that sufficient iodine
will be retained in the suppression pool water. These MODES
are consistent with the Applicability for the SLC System
(LCO 3.1.7).
This Function isolates the inboard and outboard RWCU pump
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 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 interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU
System on Level 3 supports actions to ensure that the fuel
(continued}
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5.c.

Reactor Vessel Water Level-Low Cleve] 32

(continued)

peak c1adding temperature remains below the limits of
The Reactor Vessel Water Level-Low (Level 3)
Function associated with RWCU isolation is not directly
assumed in the UFSAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more. limiting).

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 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 (LCD 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 Isolation

6.a.

Reactor Pressure-High

The Reactor Pressure-High Function is provided to isolate
the shutdown cooling portion of the Residual Heat Removal
(RHR) System. This Function is provided only for equipment
protection to prevent an intersystem LOCA scenario, and
credit for the Function is not assumed in the accident or
transient analysis in the UFSAR.
The Reactor Pressure-High sfgnals are initiated from two
relays driven by trip units associated with pressure
transmitters that sense RPV pressure at different taps on ·the
RPV. Two channels of Reactor Pressure-High Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function. The Function is only required to be OPERABLE in
(continued)
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6.a.

Reactor Pressure-High

(contin ued)

MODES 1, 2, and 3, since these are the only MODES in which
the reactor can be pressur ized; thus, equipment protect ion
is needed. The Allowable Value was chosen to be low enough
to protect the system equipment from overpr essuriz ation.
This Function isolate s both RHR shutdown cooling pump
suction valves.
6.b,

Reactor Vessel Water Level-Low (Level 3)

Low RPV water level indicat es that the capabi lity to cool
the fuel may be threate ned. Should RPV water level decreas e
too far, fuel damage could result. Theref ore, isolati on of
some reactor vessel interfa ces occurs to begin isolati ng t~e
potenti al sources of a break. The Reactor Vessel Water
Level-Low (Level 3) Function associa ted with RHR Shutdown
Cooling System isolati on is not directl y assumed in safety
analyses because a break of the RHR Shutdown Cooling System
is bounded by breaks of the recircu lation and MSL. The RHR
Shutdown Cooling System isolati on on Level 3 suppor ts
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 inadve rtent
valve opening) in the RHR Shutdown Cooling System.
Reactor Vessel Water Level-Low (Level 3) signals are
initiat ed from four level transm itters that sense the
differe nce between the pressur e due to a constan t column of
water (refere nce leg) and the pressur e due to the actual
water level (variab le leg) in the vessel. Four channe ls
(two channels per trip system) of the Reactor Vessel Water_
Level-Low (Level 3) Function are availab le and are require d
to be OPERABLE to ensure that no single instrum ent failure
can preclud e the isolati on functio n.
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6.b.

Reactor Vessel Water Level-Low (Level 3) (cont inued )
The Reactor Vessel Water Level -Low (Level 3) Allowable
Value was chosen to be the same as the RPS Reactor Vesse
l
Water Level -Low (Level 3) Allowable Value
(LCO
3.3.1
.1),
since the capa bility to cool the fuel may be threa tened
.
The Reactor Vessel Water Level-Low (Level
Function is
only requi red to be OPERABLE in MODE 3, to 3)
preve
nt this
poten tial flow path from lowering the react or vesse
l level to
the top of the fuel. In MODES 1 and 2, another isola
tion
(i.e. , Reactor Press ure-H igh) and admi nistr ative contr
ensure that this flow path remains isola ted to prevent ols
unexpected loss of inventory via this flow path.
This Function isola tes both RHR shutdown cooli ng pump
sucti on valve s.
Feedwater Recir culat ion Isola tion
7.a.

Reactor Pressure-High

The Reactor Press ure-H igh Function is provided to isola
te
the feedwater recir culat ion line. This inter lock is
provided only for equipment prote ction to preve nt an
inter syste m LOCA scena rio, and cred it for the
lock is
not assumed in the accid ent or trans ient analyinter
sis
in
the
UFSAR.
The Reactor Press ure-H igh signa ls are initi ated from four
trans mitte rs that are connected to diffe rent taps on the
RPV. Four channels of Reactor Press ure-H igh Function
are
avail able and are required to be OPERABLE to ensur
e
that
no
singl e instru ment failu re can preclude the isola tion
funct ion. The Function is only requi red to be OPERABLE
in
MODES l, 2, and 3, since these are the only MODES
in
which
the react or can be press urize d; thus, equipment prote ction
is needed. The Allowable Value was thosen to be low enoug
h
to prote ct the system equipment from over press
uriza tion.
This Function isola tes the feedwater recir culat ion valve
s.
Trave rsing Incore Probe System Isola tion
8.a.

Reactor Vessel Water Level-Low, Level 3
Low RPV water level indic ates that the capa bility to cool
the
fuel may be threa tened . The valve s whose pene
tratio
ns
communicate with the primary containment are isola ted to
(cont inued )
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8_._a_. _____ Reactor _Vesse l___ Water __ _Leve l_ - Low , __ Leve 1____3

continued)

C

limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions 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 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. 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. Drywell Pressure-High
High drywell pressure can indicate a break in the RCPB inside
the primary 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 100 are
not exceeded. The Drywell Pressure-High Function, associated
with isolation 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 available
and are required to be OPERABLE to ensure that no single
instrument failure can initiate an inadvertent actuation. The
iso1ation function is ensured by the manual shear valve in each
penetration.
The allowable Value was selected to be the same as the ECCS
Drywell Pressure-High Allowable Value (LCO 3.3.5.1), since this
may be indicative of a LOCA inside primary containment.
This Function isolates the Group II(D) TIP valves.
(continued)
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ACTIONS

The ACTIONS 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 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 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.

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
de~igri; an allowable out of service time of 12 hours for
Functions 1.d, 2.a, and 2.b and 24 hours for Functions other
than Functions l.d, 2.a, and 2.b has been shown to be
acceptabl~ (Refs. 6 and 7) to permit restoration of any
inoperable channel to OPERABLE status. This out of service
time is only acceptable provided the ~ssociated Function is
· still maintaining isolation capability (refer to Required
Action B.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.l. 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 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 Action taken.
continued
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B.1
Required Action B.l 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
penetration flow path(s).
For those MSL, Primary
Containment, HPCI, RCIC, RWCU, 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 signal. 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 isolation signal from the given
Function.
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 trip systems to have one channel OPERABLE or in trip.
For Function 1.c, this would require both trip systems to
have one channel, associated with each MSL, OPERABLE or in
trip.
For Functions 1.e, 3.e and 4.e, each Function
consists of channels that monitor several locations within a
given area (e.g., different locations within the Turbine
Building main steam 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 Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.
(continued)
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Entry into Condition Band Required Action B.1 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 LCO 3.0.2 (and discussed
in the Bases of LCO 3.0.2), the plant 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 sha 11 observe control room i ndi cati ans 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.
C.1
Required Action C.1. 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
time 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.
0.1. D.2.1. and D.2.2
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 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 MODE 4 within
36 hours (Required Actions D.2.1 and D.2.2). Alternately,
the associated MSLs may be isolated (Required Action 0.1),
continued
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0.1, D.2.1, and D.2.2 (continued)
and, if allowed (i.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 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 •.
E.1

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 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 reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.
F.1
If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion 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 is 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 G must be entered and its Required
Actions taken. The I hour Completion Time is acceptable
be'cause it minimizes risk while allowing sufficient time for
plant operations personnel to isolate the affected
·
penetration flow path(s).
{continued}
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G.l and G.2
If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, 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 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.
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 associated
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 or placed
in trip within the allowed Completion Time, the associated
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 immediately 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)
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SURVEILLANCE
REQUIREME~TS

As noted at the beginning of the SRs, the SRs for each
Primary Containment Isolation instrumen tation Function are
found in the SRs column of Table 3.3.6.1-1 .
The Surveilla nces are modified by a Note to indicate that
when a channel is placed in an inoperabl e status solely for
performance of required Surveilla nces, entry into associate d
Condition s and Required Actions may be delayed for up to
6 hours provided the associated Function maintains trip
capabilit y. Upon completion of the Surveilla nce, or
expiration of the 6 hour al1owance, the channel must be
returned to OPERABLE status or the applicabl e Condition
entered and Required Actions taken. This Note is based on
the reliabili ty analysis (Refs. 6 and 7) assumption of the
. average time required to perform channel surveillan ce. That
analysis demonstrated that the 6 hour testing allowance does
not significa ntly reduce the probabili ty that the PCIVs will
isolate the penetratio n flow path(s) when necessary .
SR

3.3.6.1.1

Performance of the CHANNEL CHECK ensures that a gross
failure of instrumen tation 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 instrumen t channels monitorin g
the same parameter should read approxima tely the same value.
Significa nt deviation s between the instrumen t channels could
be an indication of excessive instrumen t drift in one of the
channels or -0f something even more serious. A CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifying the instrumen tation continues to operate properly
between each CHANNEL CALIBRATION.
Agreement criteria are determined by the plant staff based
on a combination of the channel instrumen t uncertain ties,
including indication and readabili ty. If a channel is
outside the criteria, it may be an indicatio n that the
instrumen t has drifted outside its limit.
The Surveilla nce Frequency is controlle d under the
Surveilla nce Frequency Control Program. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operation al use of the displays
associated with the channels required by the LCO.
continued
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SR

3.3.6.1.2

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 ~1th the assumptions of the current plant
specific setpoi nt methodology. For F.uncti on 1. e, 1. f, 3. e,
and 4.e channels, verification that trip settings are less
than or equal to the specified Allowable Value during the
CHANNEL FUNCTIONAL TEST is not required since the installed
indication instrumentation does not provide accurate
indication 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
CSR 3.3.6.1.6 Deleted)
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.

A

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 3.3.6.11, 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.
(continued)
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SR
SR

3.3.6.1.3, SR 3.3.6.1.4, SR
3.3.6.1.6 (continued)

3.3.6.1.5, and

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

3.3.6.1.7

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY
of the required i_solation 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 Frequency Control Program.
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BACKGROUND

The secondary containment isolation instrumentation
automatically initiates closure of appropriate secondary
containment isolation 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 containment isolation and establishment of vacuum
with the SGT System within the required time limits ensures
that fission products that leak from primary containment
following a DBA, 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,
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 setpoint 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 wide 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 ventilation exhaust high radiation.
Redundant sensor input signals from each parameter are
provided for initiation 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
isolate the secondary containment and provide for the
necessary filtration of fission products.
(continued)
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The isolation signals generated by the secondary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 1 and 2 to initiate closure
of valves and start the SGT System to limit offsite doses.
Refer to LCO 3.6.4.2, "Secondary Containment Isolation
Valves (SCIVs), 11 and LCO 3.6.4.3, "Standby Gas Treatment
(SGT) System," 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
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 (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 then determined from analytical or design
limits, corrected for calibration, process, and instrument
(continued)
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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 determi.ned 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 specified conditions when
SCIVs and the SGT System are required.
The specific Applicable Safety Analyses, LCO, and
Applicability dis.cussions are listed below on a Function by
Function basis.
1.

Reactor Vessel Water Level - Low (Level 3}

Low reactor ·pressure vessel {RPV) water level indic"ates 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 ( Leve1 3) Function is one of t~e 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.
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 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 3)

(contin ued)

The Reactor Vessel Water Level-Low (Level 3) Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCD 3.3.1. 1), since isolat ion of these
valves and SGT System start are not critic al to orderl y
plant shutdown.
The Reactor Vessel Water Level -Low ( Level 3) Function is
requir ed to be OPERABLE in MODES 1, 2, and 3 where
consid erable energy exists in the Reactor Coolant System
(RCS); thus, there is a proba bility of pipe breaks result ing
in signif icant releas es of radioa ctive steam and ~as. In
MODES 4 and 5, the proba bility and consequences of these
events are low due to the RCS pressu re and tempe rature
limita tions of these MODES; thus; this Function is not
requir ed.
2.

Drywel 1 Pressure-High

High drywell pressu re can indica te a break in the reacto r
coolan t pressu re boundary {RCPB). An isolat ion of the
secondary containment and actuat ion of the SGT System are
initia ted in order to minimize the potent ial of an offsit e
dose releas e. The isolat ion on high drywell pressu re
suppo rts action s to ensure that any offsit e releas es are
within the limits calcul ated in the safety analys is. The
Drywell Pressu re-Hig h Function associ ated with isolat ion is
not assumed in any UFSAR acci.dent or transi ent analys es but
will provide an isolat ion and initia tion signal . It is
retain ed for the overal l redundancy and divers ity of the
secondary containment isolat ion instru menta tion as requir ed
by the NRC approved licens ing basis.
(conti nued)
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2.

Drywell Pressure-High (continued)

High drywell pressure signals are initiated from pressure
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
instrument failure can preclude performance of the isolation
function.
The Allowable 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 1, 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
High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or during refueling due to a fuel
handling accident. When Ventilation 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 safety 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 Buildin g Ventila tion and Refueli ng Floor
Ventila tion Exhaust Radiation-High (contin ued)

channels of Reactor Building Ventila tion Exhaust
Radiati on-Hig h Function and four channels of Refueli ng
Floor Ventil ition Exhaust Radiati on-Hig h Function are
availab le and are require d to be OPERABLE to ensure that no
single instrum ent failure can preclud e the isolati on
functio n.
The Allowable Values are chosen to promptly detect gross
failure of the fuel claddin g.
The Reactor Buildin g Ventila tion ~nd Refueling Floor
Ventila tion Exhaust Radiati on-Hig h Functions are require d
to be OPERABLE in MODES 1, 2, and 3 where consid erable
energy exists; thus, there is a probab ility of pipe breaks
resulti ng in signifi cant release s of radioac tive steam and
gas. In MODES 4 and 5, the probab ility and consequences of
these events are low due to the RCS pressur e and temper ature
limitat ions of these MODES; thus, these Functio ns are not
require d. In additio n~ the Functions are also require d to
be OPERABLE during movement of RECENTLY IRRADIATED FUEL
assemb lies in the secondary contain ment, because the
capabi lity of detecti ng radiati on release s due to fuel
failure s (due to fuel uncovery or dropped fuel assemb lies)
must be provided to ensure that offsite dose limits are not
exceeded.

ACTIONS

A Note has been provided to modify the ACTIONS related to
secondary containment isolatio n instrum entatio n channe ls.
Section 1.3, Completion Times, specifi es that once a
Condition has been entered , subsequent divisio ns,
subsystems, components, or variabl es expressed in the
Conditi on, discove red to be inopera ble or not within limits,
will not result in separat e entry into the Condit ion.·
Section 1.3 also specifi es that Required Actions of the
Condition continu e to apply for each additio nal failure ,
with Completion Times based on initial entry into the
Conditi on. However, the Required Actions for inopera ble
secondary contain ~ent isolatio n instrum entatio n chann~ls
provide approp riate compensatory measures for separat e
inopera ble channe ls. As such, a Note has been provided that
allows separat e Condition entry for each inopera ble
secondary containment i sol ati on i nstrum entati o_n_c hanne -1-.-- -----continu ed
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A. I

·

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 and 2, and 24 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 is only
acceptable provided the associated Function is still
maintaining isolation capability (refer to Required
Action B.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 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 isolation), Condition C must be entered 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 in a complete loss
of isolation capability for the associated penetration flow
path(s) or a complete loss of automatic initiation
capability for the SGT System. A Function is considered to
be maintaining secondary containment isolation capability
when sufficient channels are OPERABLE or in trip, 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 least one SGT subsystem can be initiated on an isolation
signal from the given Function. For Functions 1, 2, 3,
and 4, this would require both trip systems to have one
channel OPERABLE or in trip.
{continued)
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B.1

(continued)

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.
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.
Alternately, 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 (LCO 3.6.4.2 and LCO 3.6.4.3) provide
appropriate actions for the inoperable components.
One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.
SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each
Secondary Containment Isolation instrumentation Function are
located in the SRs column of Table 3.3.6.2-1.
{continued}
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(continued)

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 channel~·moni·toring
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.
continued
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SR

3.3.6.2.2

A ~HANNEL 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

3.3.6.2.4T

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 SCIVs
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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B 3.3 INSTRUMENTATION
B 3.3.7.1 Main Control Room Emergency Ventilation (MCREV) System
Instrumentation
BASES
BACKGROUND

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 the 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 turbine building.

C'=

The MCREV System i nstrumentat_i on 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 channels are arranged in two trip systems,
which use a one-out-of-two logic. The tripping_of both trip
systems 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.
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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. 1, 2, and 3).
MCREV 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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(continued)

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 instrt.imentat ion 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 ~etpoint, 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 determined 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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The Control Room Air Intake Radiatio n-High Function
consists of four independent monitor s. Two channels of
Control Room Air Intake Radiatio n-High per trip system are
availabl e and are required to be OPERABLE to ensure that no
single instrume nt failure can preclude MCREV System
initiati on. The Allowable Value was selected to ensure
protecti on of the control room personn el.
The Control Room Air Intake Radiatio n-High Function is
required to be OPERABLE in MODES i, 2, and 3 and during CORE.
ALTERATIONS, and movement of irradiat ed fuel assemblies in
the secondary containment, to ensure that control room
personnel are protecte d during a LOCA, or fuel handling
event. During MODES 4 and 5, when these specifie d conditio ns
are not in progress (e.g., CORE ALTERATIONS), the probabi lity
of a LOCA or fuel damage is low; thus, the Function is not
required .

ACTIONS

A Note has been provided to modify the ACTIONS related to
MCREV System instrume ntation channels . Section 1.3,
Completion Times, specifie s that once a Condition has been
entered, subsequent division s, subsystems, components, or
variable s expressed in the Conditio n, discovered to be
inoperab le or not within limits, will not result in separate
entry into the Condition. Section 1.3 also specifie s that
Required Actions of the Condition continue to apply for each
addition al failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperab le MCREV System instrum entation channels. provide
appropr iate compensatory measures for separate inoperab le
channel~. As such, a Note has been provided that allows
separate Condition entry for each inoperab le MCREV System
instrum entation channel.

A.I and A.2
Because of the redundancy of sensors availabl e to provide
initiati on ·signals and the redundancy of the MCREV System
design, an allowabl e out of service time of 6 hours has been
shown to be acceptab le (Ref. 4), to permit restorat ion of
any inoperab le channel to OPERABLE status. However, this
out of service time is only acceptab le provided the Control
Room Air Intake Radiatio n-High Function is still
maintain ing MCREV System initiati on capabil ity. The
_ _ _ _ _ _ _ _ _ _ _ _ _ _ i;: un e--t-i- 0 n-+s-eons-i-de red-to - be- ma· i-n
-m- - - - - - - t a-i-n-i-n-g- MCRE v-sme
ntinued
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A.I and A.2 (continued)
initiation capability when sufficient channels are OPERABLE
or in trip such that the two trip systems will generate an
initiation 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 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.I) 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 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 B must be entered and its Required
Action taken.
B.1 and 8.2
With any Required Action and associated Completion Time not
met, the associated MCREV subsystem(s) must be placed in
operation per Required Action 8.1 to ensure 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 for automatically
re-initiating·the subsystem(s) upon restoration of power
following a loss of power to the MCREV subsystem(s).
Alternately, if it is not desired to start the subsystem(s),
the MCREV subsystem(s) associated with inoperable, untripped
{continued}
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B.1 and B.2

(continued)

channels must be declared inoperable within 1 hour. Since
each trip system can affect both MCREV subsystems, Required
Actions B.1 and B.2 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 B.2).
The 1 hour CompletiDn Time is intended to allow the operator
time to place the MCREV subsystem(s) in op~ration. The
1 hour Completion 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).
SURVEILLANCE
REQUIREMENTS

_/,I

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 demonstrated 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 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
continued
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REQUIREMENTS

SR

3.3.7.1.1

(continued)

gross channel failure; thus, it is key to verifying the
inst~umentation 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.
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
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 plant
specific setpoint methodology.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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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 is controlled under the
Surveillance Frequency Control Program.
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B 3.3 INSTRUMENTATION
B 3.3.8.1 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 (DG)
power sources.
Each Unit 2 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 cause 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 the 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 3 LOP instrumentation is provided
in the Bases for Unit 3 LCO 3.3.8.1.
(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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, provide plant protection in the event of any of the
Reference 1 (UFSAR) 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 a 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 which
could prevent the Class lE equipment from achieving its
safety function. The degraded grid relays also prevent the
Class lE eiuipment 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 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 peak 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 associated with each safety system component
requiri.ng DG supplied power following a loss of offsite
power.
The LOP instrumentation satisfies Criterion 3 of the NRC
Policy Statement.
,
The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation relay
channel. Functions 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 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 Setpoint
Control Program CIISCP) methodology assumptions.
continued
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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. Operation
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 accuricy,
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 2 LOP instrumentation· are
listed below on.a Function by Function basis.
·
In additi6n, since some equipment required by Unit 2 is
powered from Unit 3 sources, the Unit 3 LOP instrumentation
supporting the required sources must also be OPERABLE. The
_OPERABILITY requirements for the Unit 3 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 3 only. The Unit 3 instrumentation is
listed in Unit 3 Table 3.3.8.1-1.
1. 4 kV Emergency Bus Undervoltage (Loss 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.
continued
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1. 4. kV Emergency Bus Undervoltage (Loss of Voltage)
(continued)
The single 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 voltage 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 Functions 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 detay); 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 operate along a repeatable characteristic
curve. With relay operation being inverse with time, for
continued
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2., 3., 4., 5. 4 kV Emergency Bus Undervoltage (Degraded
Voltage) (continued)
an abrupt reduction in voltage the relay 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.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.

C

Two channels (one channel per source) of 4 kV Emergency Bus
Degraded Voltage (Functions 2, 3, 4, and 5) per associated
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 LCO 3.8.1 and LCO 3.8.2 for Applicability Bases for the
DGs.
ACTIONS

PBAPS UNIT 2

A Note has been provided (Note I) 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 Completion Times based on initial
(continued)
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entry into the Condition. However, the Required Actions for
inoperable LOP 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 LOP instrumentation
channel.

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, "AC Sources-Operating," must be
immediately entered. A Unit 2 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 2 4 kV emergency buses when the other offsite
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 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 2 4 kV
emergency buses. Inoperability of a Unit 3 offsite circuit
is 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 to be OPERABLE by LCO 3.8.7, "Distribution
Systems -Operating." The Note allows Condition A 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 A.I is applicable when one 4 kV emergency
bus has one or two required Function 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 capable of performing its
intended function automatically for these buses. However,
the operators would still receive indication in the control
room of a degraded yoltage condition on the unaffected buses
and a manual transfer of the affected bus power supply to

L

(continued)
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the alternate source could be made without damaging plant
equipment. Therefore, Required Action A.I allows 14 days to
restore the inoperable channel(s) to OPERABLE status or
place the inoperable channel(s) in trip. 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.
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 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.

(_

B.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 B 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, "AC Sources-Operating," must be
immediately entered. A Unit 2 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 2 4 kV emergency buses when the other offsite
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 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
(continued)
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is not capable of supplying power to all four Unit 2 4 kV
emergency buses. Inoperability of a Unit 3 offsite circuit
is 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 to be OPERABLE by 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 B.1 is applicable when two 4 kV emergency
buses have one required Function 3 (Degraded Voltage High
Setting) channel inoperable, Qr when two 4 kV emergency
buses have one required Function 5 (Degraded Voltage NonLOCA) 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 B.1 allows 24 hours to restore
the inoperable channels to OPERABLE status or place the
inoperable channels in trip. 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.
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 initiation), Condition D must be entered
and its Required Action taken.
The 24 hour 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 buses and on the other 4 kV emergency buses (only
two 4 kV emergency buses are affected by the inoperable
channels}, the fact that the Degraded Voltage High Setting
and Degraded Voltage Non-LOCA Functions provide only a
(continued)
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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.
C.1
Pursuant to LCO 3.0.6, the AC So~rces-Operat ing 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 C is modified by
a Note to indicate that when performance of the Required
Action results in the inoperability of an offsite circuit,
Actions for LCO 3.8.1, "AC Sources-Operat ing," must be
A Unit 2 offsite circuit is
immediately entered.
if it is not supplying or not
inoperable
considered to be
loss of autotransfer
to
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capable of supplying
2 4 kV emergency buses when
Unit
three
least
capability) at
power or capable of
providing
is
circuit
the other offsite
emergency buses. A
kV
4
2
Unit
four
all
to
power
supplying
to be inoperable
considered
also
is
circuit
Unit 2 offsite
or capable
powered
being
buses
emergency
kV
4
2
if the Unit
all the
are
circuits
offsite
two
the
from
powered
of being
provide
not
does
circuits
two
the
of
one
least
at
same when
four
all
to
power
supplying
of
capable
not
is
power or
Unit 2 4 kV emergency buses. Inoperability of a Unit 3
offsite circuit is 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'to be OPERABLE by'
LCO 3.8.7, "Distribution Systems - Operating." The Note
allows Condition C 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 C.1 is applicable when one or more 4 kV
emergency buses have one or more required Function 1, 2, or
4 (the Loss of Voltage, the Degraded Voltage Low Setting,
and the Degraded Voltage LOCA Functions, respectively)
channels inoperable, or when one 4 kV emergency bus has one
required Function 3 (Degraded Voltage High Setting) channel
and one required Function 5 (Degraded Voltage Non-LOCA)
channel inoperable, or when any combination of three or more
required Function 3 and/or Function 5 channels are
inoperable. In this Condition, the affected Function may
not be capable
continued
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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 B. 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.l.
Placing the inoperable channel in trip would conservatively
compensate for the inoperabili ty, 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 i~ 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 inoperabili ties. The 1 hour Completion Time is
acceptable because it minimizes risk-while allowing ·time for
restoration or tr_i ppi ng of channels.

(~

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 ~eclared inoperable immediately. 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).
SURVEILLANCE
REQUIREMENTS

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 performance 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
(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 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 hou~
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
..,

.:·,··,?.

f

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 fo~
1nstrument 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.
continued
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SR

3.3.8.1.4

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 LCD 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 CSR 3.3.8.1.1 through
SR 3.3.8.1.4) are applied only to the Unit 2 LOP
instrumentation. This Survefllance is provided to direct
that the appropriate Surveillance for the required Unit 3
LOP instrumentation 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.
REFERENCES
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B 3.3 INSTRUMENTATION
B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring
BASES

BACKGROUND

RPS Electric Power Monitoring System is provided to isolate
the RPS bus from the motor generator (MG) set or an
alternate power supply in the event of overvoltage,
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 primary success path of the essential safety
circuits. Some of 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 low 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 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 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 voltage condition, the scram solenoids
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 solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
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 service. Each
of these circuit breakers has an associated independent set
(continued)
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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 associated relays, and
sensing logic constitute an electric power monitoring
assembly. If the output of the MG set or alternate power
supply exceeds predetermined 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.

APPLICABLE
SAFETY ANALYSES

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.

(~

LCO

The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
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 failure can preclude the function of RPS
components. Each i ns.ervi ce e1ectri c power monitoring
assembly's trip logic setpoints are required to be within
the specified Allowable Value. The actual setpoint is
calibrated 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 documents. 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 Allowable Value, is
(continued}
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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., overvoltage), and when
the measured output value of the process parameter exceeds
the setpoint, the associated device changes state.
The overvoltage Allowable Values for the RPS electrical
power monitoring 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 components functioned correctly under these conditions.
The 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 conditions thereby satisfying their safety
function.

APPLICABILITY

The operation of the RPS electric power monitoring_
assemblies 1s essential to disconnect the RPS components·
from the MG set or alternate power supply during abnormal
voltage or frequency conditions. Since the degradation of a
nonclass IE source supplying power to the RPS bus can occur
as a result 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
results in the RPS Electric Power Monitoring System
OPERABILITY being required in MODES 1 and 2; and in MODES 3,
4, and 5 with any control rod withdrawn from a core cell
containing one or more fuel assemblies.

(·

(continued)
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A. I

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 OPERA~LE-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
probabi l i ty of an event requiring RPS elect r·i c power
monitoring protection occurring during thi~ 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.

C

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.I). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
(continued}
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(continued)

The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service 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.l

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 in MODE 3 within 12 hours. Remaining in the
Applicabili ty 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.

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 initiate
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-f or 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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SURVEILLANCE
REQUIREMENTS

SR

3.3.8.2.1

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
-setpojnt adjustment shall be consistent with des{gn
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 loss of the RPS bus will 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 scheduling 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
continued
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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.
REFERENCES
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Recirculation Loops Operating

BASES
BACKGROUND

The Reactor Coolant Recirculation 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 ~lso controls reactivity
over a wide span of reactor power by varying the
recirculation flow rate to control t~e 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 drive (ASD) 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 drywell 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 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 enters the jet pump at suction inlets and is
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
is transferred to the coolant. As it rises, the coolant
on inued
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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
some of the voids 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) without 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.

APPLICABLE
SAFETY ANALYSES

The operation of the Reactor Coolant Recirculation System is
an initial condition assumed in the design basis loss of
coolant accident (LOCA) (Ref. 1). During a LOCA 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 b~cause
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 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. 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 smail mismatch has been determined to
be acceptable based on engineering judgement. The
recirculation system is also assumed to have sufficient flow
coastdown characteristics to 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/rod
block monitor Technical Specification/maximum extended load
line limit analyses have been performed assuming only 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 cooling (Refs. 2,
3, 4, 7 and 8). The Maximum Extended Load Line Limit
AnalYsis Plus CMELLLA+) operating domain has not been
analyzed for single recirculati·on loop operation.
Therefore, single loop operatfon is prohibited in 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 suff1cient flow coastdown
charicteristics 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
setpoints is also required to account for the different
relationships between recirculation drive flow and reactor
core flow. The MCPR limits and APLHGR limits (powerdependent APLHGR multipliers, ·MAPFACp, and flow-dependent
APLHGR multipliers, MAPFACt) for single loop operation are
specified in the COLR. The APRM Simulated Thermal PowerHigh Allowable Value is in LCO 3.3.1.1, "Reactor Protection
System CRPS) Instrumentation."
continued
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Recirculation loops operating satisfies Criterion 2 of the
NRC Policy Statement.
LCO

Two recirculation loops are normally required
·operation with their flows matched within the
specified in SR 3.4.1.1 to ensure that during
by a break of the piping of one recirculation

to be in
limits
a LOCA caused
loop the
(continued)
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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 multipliers, MAPFACP and
MAPFACt, respectively of LCD 3.2.1, "AVERAGE PLANAR LINEAR
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCD 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated
Thermal Power-High Allowable Value (LCD 3.3.1.1) 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 LCD is modified by a Note which allows up to 12 hours
before having to put in effect the r~quired 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 applicible 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.

APPLICABILITY

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 consequenc~s of an accident are
reduced and the coastdown characteristics of the
recirculation loops are not important.
(continued)
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ACTIONS

A.l
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 consider~d 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 does not require tripping 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 vibration 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.
continued
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.B......1
The MELLLA+ operating domain is not analyzed for single
recirculation loop operation. Therefore, single loop
operation is prohibited in the MELLLA+ operating domain
(Ref. 9). Action shall be taken to immediately exit the
MELLLA+ domain in order to return to operation at an
analyzed condition. However, it is expected that plant
design limitations will preclude operation in the MELLLA+
domain with a single recirculation loop.
C.1

With no. recirculation loops in operation or the Required
Action and associated Completion Time of Condition A or 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 condition,
the recirculation loops are not required to be operating
because of the reduced severity of DBAs and minimal ·
dependence on the recirculation loop coastdown
characteristics. 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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SURVEILLANCE
REQUIREMENTS

SR

3.4.1.1

This SR ensures the recirculation loops are within the
allowable limits for mismatch. At low core flow (i.e.,
< 71.75 X 10 6 lbm/hr), the MCPR requirements provide larger
margins to the fuel cladding integrity Safety Limit such
that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is< 71.75 X
10 6 1bm/hr. The reci rcul ati on 1oop jet pump fl ow, as used
in this Surveillance, is the summation of the flows from all
of the jet pumps associated with a single recirculation
1oop.
The mismatch is measured in terms of core flow. (Rated core
flow is 102.5 X 10 6 lbm/hr. The first limit is based on
mismatch~ 10% of rated core flow when operating at< 70% of
rated core flow. The second limit 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,
th~-loop with the lower flow is considered not in operation
and operation in the MELLLA+ domain is prohibited per
Reference 9. The SR is not required when both loops are not
in operation since the mismatch limits are meaningless
during single l,oop 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.

I'
'~

(continued)
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B 3.4.2 Jet Pumps
BASES
BACKGROUND

The Reactor Coolant Recirculation System is described in the
Background section of the Bases for LCD 3.4.1,
"Recirculation Loops Operating," which discusses the
operating characteris tics of the system and how these
characteris tics affect the Design Basis Accident (DBA)
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 recirculatio n loop pipe that is
located below the jet pump suction elevation.
·

(

Each reactor coolant recirculatio n loop contains ten jet
pumps. Recirculated cool ant passes down the annul us 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 recirculatio n 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 enters 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.

·-

APPLICABLE
SAFETY ANALYSES

Jet pump OPERABILITY is an implicit assumption in the design
basis loss of coolant accident (LOCA) analysis evaluated in
Reference I.
(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 blowdown flow during a LOCA.
Jet pumps satisfy Criterion 2 of the NRC Policy Statement.

(

LCO

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 wi.th the assumptions used in the licensing
basis analysis (Ref. 1).

APPLICABILITY

In MODES 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.
ACTIONS
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 MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
MODE 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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SURVEILLANCE
REQUIREMENTS

(

SR 3.4.2.l
This SR is designed to detect significant degradation in jet
pump performance 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 pump beam 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 nestablished 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
flow and loop flow versus pump speed) are determined by the
flow resistance from the loop suction through the jet pump
nozzles. A change in the relationship indicates a plug,
flow restriction, loss in pump hydraulic performance,
leakage, or new flow path between the recirculation pump
discharge and jet pump nozzle. For this criterion, the pump
flow and loop flow versus pump speed relationship must be
verified.
Individual jet pumps in a recirculation loop normally 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 pump diffuser to lower plenum
differential pressure} pattern or relationship of one jet
(continued)
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SR 3.4.2.1 (continued)
pump to the loop average is repeatab le. An apprecia ble
change in this relation ship is an indicati on that increase d
(or reduced) resistan ce has occurred in one of the jet
pumps. This may be indicate d by an increase in the relative
flow for a jet pump that has experienced beam cracks.
The deviatio ns from normal are considered indicati ve of a
potentia l problem in the recircul ation drive flow or jet
pump system (Ref. 2). Normal flow ranges and establis hed
jet pump flow and differen tial pressure patterns are
establis hed by plotting historic al data as discusse d in
Reference 2.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
This SR is modified by two Notes. Note l allows this
Surveill ance not to be performed until 4 hours after the
associat ed recircul ation loop is in operatio n, since these
checks can only be performed during jet pump operatio n. The
4 hours is an acceptab le time to establis h conditio ns
appropr iate for data collecti on and evaluati on.
Note 2 allows this SR not to be performed until 24 hours
after THERMAL POWER exceeds 22.6% of RTP. During low flow
conditio ns, jet pump noise approaches the threshol d response
of the associat ed flow instrum entation and preclude s the
collecti on of repeatab le and meaningful data. The 24 hours
is an acceptab le time to establis h conditi'ons appropr iate to
perform this SR.

REFERENCES

PBAPS UNIT 2

. 1.

UFSAR, Section 14.6.3 .

2.

GE Service Informa tion.Let ter No. 330, "Jet Pump Beam
Cracks," June 9, 1980.

3.

NUREG/CR-3052, "Closeout of IE Bulletin 80-07:
Jet Pump Assembly Failure, " November 1984.

4.

NEDC-33873P, "Safety Analysis Report for Peach Bottom
Atomic Power Station, Units 2 and 3, Thermal Power
Optimiz ation," Revision O.

B 3.4-14

BWR

Revision No. 143

SRVs and SVs
B 3.4.3
B 3.4
B 3.4.3

REACTOR COOLANT SYSTEM (RCS)
Safety Relief Valves (SRVs) and Safety Valves (SVs)

BASES .
BACKGROUND

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 m0des: 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 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 des~ribed above for the safety
mode. The depressurization mode provides controlled
depressurization of the reactor coolant pressure boundary.
All 11 of th~ 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-Operat i ng."
(continued)
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(continued)

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the most
severe pressurization transient. EvcJ,luations 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 (i.e., failure of the direct
scram associated with MSIV position) (Ref. 1)'. For the
purpose of the analyses, 13 SRVs and SVs are assumed to
operate in the safety mode. The analy_sis .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 1 500 psig.
SRVs and SVs satisfy Criterion 3 of the NRC Policy
Statement.

LCO

The safety function of any combination of 13 SRVs and SVs
are required to be OPERABLE to satisfy the assumptions of
the safety analysis (Refs. 1 and 2). Regarding the SRVs,
the requirements of this LCO are applicable only to their
capability to mechanically open to relieve excess pressure
when t~e 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 ~he
design pressure for .overpressurizati on 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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(continued)

LCO

If a second SRV or SV becomes inoperable leaving 12 operable
SRVs/SVs and THERMAL POWER is above 3358 MWt, then Condition
A must be entered. THERMAL POWER may be reduced to l~ss
than or equal to 3358 MWt within 12 hours from when the
second SRV or SV became inoperable to exit Condition A. If
repairs are made such that at least 13 SRVs/SVs are
operable, then operations may resume at RTP.
If during PBAPS Unit 2 Cycle 22, 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 12 SRVs/SVs are operable, then operations may
resume at less than or equal to 3358 MWt. If repairs are
made such that at least 13 SRVs/SVs are operable, then
operations may resume at RTP.

(continued)
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(continued)

APPLICABILITY

In MODES 1, 2, and 3, all required SRVs and SVs must be
OPERABLE, since co~siderable 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 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.

ACTIONS

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 jnoperable, 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.
SURVEILLANCE
REQUIREMENTS

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 demonstratio n 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 OPERABILITY. 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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(continued)

SR

3.4.3.2

The pneumatic actuator of each SRV 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 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 th~ solenoid, but is capable of opening on
overpressur~. the safety function of the SRV is considered
OPERABLE.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
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B 3.4.4
B 3.4 REACTOR COOLANT SYSTEM {RCS)
B 3.4.4 RCS Operational LEAKAGE.
BASES
BACKGROUND

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.SSa{c), and the UFSAR {Refs. I, 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.

L

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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(continued)

APPLICABLE
SAFETY ANALYSES

The allowable RCS operational LEAKAGE limits are based on
the predicted and experimentally observed behavior Qf 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 is small that the
imperfection or crack associated with such LEAKAGE would
grow rapidly.
The unidentified LEAKAGE flow 1 imit a·llows time for
corrective action before the RCPB could 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 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.

I

(

:,,,··,

•>c .,·

i

'

1
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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·Crite rion 2 of the NRC
Policy Statement.
· LCO

RCS operational LEAKAGE shall be limited to:
a.

Pressure Boundary LEAKAGE
No pressure boundary LEAKAGE is allowed, since it is
indicative of material degradation. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.
(continued)
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(continued)

b.

Unidentified LEAKAGE
. The 5 gpm of unidentified LEAKAGE is allowed as a
reasonable minimum detectable amount that the
containment air monitoring and drywell sump level
monitoring equipment can detect within a reasonable
time period. Violation of this LCO could result in
continued degradation of the RCPB.

c.

Total LEAKAGE
The total LEAKAGE limit is based on a reasonable
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.

d.

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. Violation of this LCO could result in
continued degradation of the RCPB.

APPLICABILITY

In MODES 1, 2, and 3, the RCS operational LEAKAGE LCO
applies, because the potential for RCPB LEAKAGE is .greatest
when the reactor is pressurized.
In MODES 4 and 5, RCS operational LEAKAGE limits are not
required since the reactor is not pressurized and stresses
in the RCPB materials and potential for LEAKAGE are reduced.
(continued)
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(continued)

ACTIONS

A.I
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.
B.1 and B.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
isolating the source or other possible methods) is to
evaluate service sensitive type 304 and type 316 austenitic
stainless 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 the increased
LEAKAGE~ 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 unduly jeopardizing plant safety.
C.1 and C.2
If any Required Action and associated Completion Time of
Condition A or Bis not met or if pressure boundary LEAKAGE
exists, 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
(continued}
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C.1 and C.2

(continued)

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 ~lant safety systems.
SURVEILLANCE
REQUIREMENTS

SR

3.4.4.1

The RCS LEAKAGE is monitored by a variety of instruments
designed to provide alarms when LEAKAGE is indicated and to
quantify the various types of LEAKAGE. Leakage detection
instrumentation is discussed in 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 method may be used to
quantify LEAKAGE within the guidelines of Reference 6. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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. B 3.4. REACTOR. COOLANT- SYSTEM. -(RCS): ..
-."B 3-.4.5

RCs··teakag e.Detection· Iristrumenta
tion
.
•',

. ·. BASES
BACKGROLJ.ND: ·

UFSAR Safety. Design .Basis ·. CRe_f. 1) · re qui res .means for.
. detecting: and, to the· exten:t practical, identifying_ ·the
. loc.ation ·of the- source of RCS lEAKAGL Regulatory. · ·
Guide 1.45, Rev"isfon 0, (Ref. 2) describes acrc·e.ptable ..
· methods ·for··-selecti rig leakage_ detection systems.·
· .
Limi"ts o·n ·LEAKAGE" from the r.eactor cool ant pressure bound·ary
(RCPB) are reqUjred so that appropri~te action cari be-t~ken
.before the.integri ty of the RCPB- is i.mpaired (Ref. 2) ..
[eakage _detection systems fcir the RCS ~re provided to alert.
the operators when leakage rates above normal background
l~Vels are detected arid alsb to supply quantitativ e
measurement of-leakage rates. In addition to meeting the
OPERABILITY requirements, the monitors are typically set to
provide the -most.. sensitjve response without _causing an excessive
_number of ..spu'rious alarms .. The Bases for LCO 3.4.4, "RCS··
·
Operational LEAKAGE," discuss the limits on RCS LEAKAGE·
rates--. · ·• .. ·
·
Systems for.seR~rat ing the:LEAKAGE. of an i~entifie~ sourc~
· from a~ unidentified source are necessarj to ~ro~ide prompt
and qua~titativ e information to the operators to permit them
to take immediate corrective action.

(...._...... .
'-,

LEAKAGE· f~om the R~PB inside the ~rywell is detected by at
least one of· t~o independent ly mon1tored variables, such as
sump level chan~es a~d drywe]i gaseous ·rad1o~ctiv ity 1evels.
The· primary means of q-uantifyi ng LEAKAGE in. the drywel 1. is·
-the drywell floor drain sum~ monitoring system.
The drywel 1. floor d.rai n sump monitoring system monitors the
· LEAKAGE.coJ_le~ted in the floor drain sump. This
·uni:denti fi ed. LEAKAGE consists of LEAKAG°E from control rod
drtves; valve flanges or packing~, _fl6or drai~s~ th~,Reactor
Building· t1os~d c6oling Wat~r System, and drywell air
coolin~ unit condensate drains, and any LEAKA~E not
· ccillected in the drywell equipment drain sump.
0

.

.

An alternate to th~ drywe~l floor drain sump monitoring
system is the drywell equipment drain sump monitoring
system. but only if the drywell floor drain sump is
o~erfl6wing . 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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BACKGROUND·
(continued)

· overflowing ~o-th~ dryw~ll equipment drain sump, the drywell
equipment drain sump monitoring system can be used- to .
quantify LEAKAGE. In this. condition, a 11 LEAKAGEmeasured
by the drywell. eq·uipment drain $Ump monitoring system is
a~sumed to be unidentified LEAKAGE.
·
· The floor drain sump level indicators h~ve switches that.
~tart and siop the sump pu~ps wh~n required.· If the·sump'.
fills to the high high _l~vel setpoint, an alarm sounds in
the control room, indicatin~ 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 p~ovides flow indication in the
control room. The pumps can also be started fro~ the
control room.
The primary tontainment air monitoring system conti~uously
monitors t~e pri~ary contaiTiment atmosphere for airborne
gaseous radioa~tivity. A sudden significant increas~ of
radibactivity, which may be attributed to RCPB steam· or
water LEAKAGE, is annunciated in the control room.

(~

'

APPLICABLE
SAFETY ANALYSES

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 det~ct
the LEAKAGE e~itted from a single crack in the RCPB (Refs. 3
and 4)~ The allowed LEAKAGE rates are well below the rates'·
predicted for cfitical crack sizes (Ref. 6). Therefore,
these actions pro~ide ade~uate response before~ significant
break in the RCPB can occur.
RCS 1eakage de.tecti on instrumentation satisfies- Criterion 1
of the NRC Polfcy Statement.

LCD

This LCD require~ instruments of diverse monito~ing principles
to be OPERABLE to provide ~onfidence that small ·amounts of ·. ·
unidentified LEAKAGE are detected in time to allow actions tb ·
place the plant in a safe condition, when RCS LEAKAGE indicates·
possible RCPB degradation.
Th~ LCD requires two instruments to be OPERABLE .. ·
The drywell sum~ monitoring system is required to q~antify
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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(continued)

measuring reactor coolant le~kage. This may be accomplished
by us·e of the associated drywel 1 sump fl ow integrator, fl ow
recorder, of the pump curves and drywell sump pump out time.
- The system consists of a) .the drywell floor drain iumpmonitoring system, orb) the.·drywell equipment drain sump
monitorin~ system, but only when the drywell floor drain
sump is overflowing. The identification of an. increase in
unidentified LEAKAGE will be delayed by the time· required for
th~ unidentified LEAKAGE to ira~el 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 contatns 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 i~cluded for monitoring
·gaseous ·activities because of its sensitivities and rapid
responses to RCS LEAKAGE, but it has recognized limitations.
Reactor coolant radioactivity l~vels will be low during initial
reactor startup and for a few weeks thereafter, until activated
corrosion products have been f~rmed 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 atmospheri~ 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 gpm 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 of diverse measurement means
are available. Thus, the drywell sump monitoring system, in
combination with a gaseous primary containment atmospheric
radioactivity monitor provid~s an acceptable minimum.

APPLICABILITY

In MODES 1, 2, an·d 3, leakage detectfon systems are required
to be OPERABLE to support LCD 3.4.4. This Applicability is
consistent with that for LCD 3.4.4.
(continued)
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ACTIONS:·

A.l. A;2, and A.3
With th:e drywell sump monitoring system inoperable, the only·
means· of.'d~tecting LEAKAGE ·is the prima~y cont~in~e~t
atm6spheric.~aseous radiatid~ monitbr. The primary cont~inment
'aim6sph~ric·g~s~ous radiation ~onitor typically cannot detect a
. 1 .gpm leak within··one hour when~RCS activity i~ low. In
· add{t_i on, ·thi ~ configuratio n does not prbvi de· the. required
divers~ meant 6f leakage detection. Indirect methods of
monitoring RCS leakage must be implemented.· Grab samples of the
primary containment atmosphere must be taken and- analyzed and
monitoring-of· RCS leakage.by ~dministrati ve means must be
performed·every 12 hours to provide al.terna_te periodic
i n·formati on.
Administrative means of monitoring RCS leakage include
monitoring and trending parameters that may indicate an increase
in RCS leakage. There are diverse alternative mechanisms from
which _appropriate indicator:s may be-selected based on plant
conditions.· It is not necessary to utilize all· of these
method·s' but a method or methods s hou·l d be selected cons i de ring
the curreni ·plant:condi tions ahd historical or expected sources
of unidentified le~kage. The administrati ve methods are drywell
pre·ssure and temperature, Reactor Recirculatio n System pump seal
pressure and temperature and motcir_ cooler temperature
indications, and Safety Relief Val~es tailpipe temperature.
These. indications, ~oupled with the atmosphe~ic grab samples,
are suffili¢nt td alert the operating staff to an un~xpected
increase in unidentified LEAKAGE.

(

The· 12 _hour interval i.s sufficient to detect increas·ing RCS
leakage. The Requir~d Action provides 7 days to restore another
RCS leakage monitor to. OPERABLE status to regain the intended
leakage detection diversity. The ?·day Completion ·Time ensures
that the plant will not be operated in a· degraded configuratio n
for a. lengthytime period.
B.1 and B.2.

With the gaseous ·primary containment atmospheric monitoring
ch~nnel inoperable, grab sa~ples of the primary containment
atmosphere must be taken· and analyzed for gasepus ·
radioactiv~ ty to provide 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.

(

continued ·
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B.l and B.2

(continued)

The 12 hour interval provides periodic information that is
adequate to detect LEAKAGE. The 30 day Completion Time for
restoration 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 MODE 3 within
12 hours and MODE 4 within 36 hour.s. The allowed Completion
Times are reasonable, based on operating experience, to
perform the actions in an orderly manner and without
challenging plant systems.

With all required monitors inoperable, no required automatic
means of monitoring LEAKAGE are available, and immediate
plant shutijown in accordance with LCO 3.0.3 is required ..
SU RV ELLLANC E
REQUIREMENTS

SR

3.4.5.1

This SR is for the performance of a CHANNEL CHECK of the
required primary containment atmospheric monitoring system.
The check gives reasonable confidence that the channel is
operating properly. The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
continued

PBAPS ,UNIT 2

B 3.4-27

Revision No. 86

RCS Leakage Detection· Instrumentation·
B 3.4.5
,,

BASES

l.il·

SURV(ILLANCE :_
SR 3.4 .. 5.2
REQU !REM.EN TS.: ..
. (contfoued.) · :. ·. This Sit is :for .the performance. of a CHANNEL FUNCTIONAL TEST
·.of the re~uif~d RCS leak~~e detectton ihstrumentati6n .. The
test·~nsute~· that ·the monitors· can perform their.function in
the_desi~ed manner. The test also verifies the alarm
s~t~ofht and relative accuracy of the instrument st~in~ ..
. The Surveillance Frequ~ncy 1i controlled under the
~ur~eiil~nc~· Frequency Control Program.
SR· 3.4.5.3
This SR is for the performance of~ CHANNEL CALIBRATION of
required leakage detection instr~mentation channels. The
calibration verifies the accuracy of the instrument string._
The Surveillance Frequency is controlled under the
Surveillance Frequenc1 Control Program.
REFERENCES .

1.

UFSAR, Section 4.10."2.

2.

Regulatory Guide 1:45, Revision 0, "Reactor Coolant
Pressure Boundary Leakage Detection Systems," May 1973.

3 ..

GEAP-5620, "Failyre Behaviow in ASTM Al06B Pipes
Containing Axial Through-Wall Flaws," April 1968.

4.

NUREG-75/067, "Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping of
Boilin~ Water Reactors," October 1975.

,5.
6.

PBAPS UNIT 2
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)

B 3. 4
B 3.4.6

REACTOR COOLANT SYSTEM. (RCS)
RCS Specific Activity

BASES
BACKGROUND

During circulat ion, the reactor coolant acquires radioact ive
materia ls due to release of fission products from fuel leaks
into the reactor coolant and activati on of corrosio n
products in the reactor coolant. These radioac tive
materia ls in the reactor coolant can plate out in the RCS,
and, at times, an accumul ation will break away to spike the
normal level of radioac tivity. The release of coolant during
a Design Basis Acciden t (DBA) could send radioac tive
materia ls into the environm ent.
Limits on the maximum allowab le level of radioac tivity in
the reactor coolant are establis hed to ensure that in the
event of a release of any radioact ive material to the
environm ent during a DBA, radiatio n doses are maintain ed
within the limits of 10 CFR 50.67 (Ref. 1).
This LCO contains the iodine specific activity limits. The
'iodine isotopic activiti es per gram of reactor coolant are
expresse d in terms of a DOSE EQUIVALENT I-131. The
allowab le level is intended to limit the maximum 2 hour
radiatio n dose to an individu al at the site boundary to
within the 10 CFR 50.67 limit as modified in Regulato ry
Guide 1.183, Table 6 ..

APPLICABLE
SAFETY ANALYSES

Analytic al methods and assumpti ons involvin g radioac tive
material in the primary cool~nt are presente d in the UFSAR
(Ref. 2). The specific activity in the reactor coolant (the
source term) is an initial conditio n for evaluati on of the
conseque nces of an acciden t due to a main steam line break
(MSLB) outside containm ent. No fuel damage is postulat ed in
the MSLB acciden t, and the release of radioac tive material
to the environm ent is assumed to end when the main steam
isolatio n valves (MSIVs) close complet ely.
This MSLB release forms the basis for determin ing 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 , resultin g from an MSLB outside
containm ent during steady state operatio n, will not exceed
the dose guidelin es of 10 CFR 50.67 as modified in
Regulato ry Guide 1.183, Table 6.
(continu ed)
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B 3.4.6
)

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

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.

,

,_;

LCO

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.

APPLICABILITY

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 tn the event of an MSLB outside of primary
containment.

I

In MODES 2 and 3 with the main steam lines isolated, such
limits do not apply since an escape path does not exist. In
MODES 4 and 5, no limits are required since the reactor is
not pressurized and the potential for leakage is reduced.
ACTIONS

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 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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ACTIONS

A.1 and A.2

(continued)

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
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 MSLB 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 MODE 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
full power conditions in an orderly manner and without
challenging plant systems.
(continued)
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(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.4.6.1

This Surveillance is performed to ensure iodine remains
within limit during normal 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
levei of fission products generated in other MODES is much
less.
REFERENCES
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1.

10 CFR 50.67.

2.

UFSAR, Section 14.6.5.
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·
B 3.4.7
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 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.

APPLICABLE
SAFETY ANALYSES

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.

LCD

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. Sinc.e piping is a passive component that
{continued)
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(continued)

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 ~nsure 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 Tecirculation 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 generatiori 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.

APPLICABILITY

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. 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 great~r than or
equal to the RHR shutdown cooling isolation pressure is
typically accomplished by condensing the steam in the main
condenser.
continued
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(continued)

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 5 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."

ACTIONS

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.1. A.2. and A.3
With one required RHR shutdown cooling subsystem inoperable
for decay heat removal, except as permitted by LCD Note 2,
the inoperable subsystem must be restored to OPERABLE status
without delay. In this condition, the remaining OPERABLE
subsystem can provide the necessary decay heat removal. The
continued
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A.I, A.2, and A.3

(continued)

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.
The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability 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 and the Reactor Water
Cleanup System.

C

However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, it is also required
. to reduce the reactor coolant temperature to the point where
MODE 4 is entered.
8.1, 8.2, and 8.3
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 I 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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B.l. B.2. and B.3

(continued)

circulation . Furthermore, ~erification 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 recirculatio n
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 appropriat~ .
SURVEILLANCE
REQUIREMENTS

!

SR

3.4.7.1

This Surveillanc e verifies that one required RHR shutdown
cooling subsystem or recirculatio n 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 Surveillanc e Frequency
is controlled under the Surveillanc e Frequency Control
Program.
This Surveillanc e 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 recirculatio n pump in operation.
The Note takes exception to the requirement s of the
Surveillanc e being met (i.e., forced coolant circulation is
not required for this initial 2 hour period), which also
allows entry into the Applicabili ty of this Specifi~atio n in
accordance with SR 3.0.4 since the Surveillanc e will not be
"not met'' at the time of entry into the Applicabili ty.
SR

3.4.7.2

RHR Shutdown Cooling (SOC) System piping and components have
the potential to develop voids and pockets of entrained
Preventing and managing gas intrusion ~nd
gases.
accumulation is necessary for proper operation of the
required RHR shutdown cooling subsystems and may also prevent
water hammer, pump cavitation, and pumping of noncondensi ble
gas into the reactor vessel.

E

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
The design review is supplemented by system
procedures.
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 dischatge 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
If the accumulated gas
pump), the Surveillance is not met.
i·s 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
Accumulated gas should be eliminated
may be declared met.
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 th~ 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
The performance of these manual
filled and vented.
actions ensures that the su~veillance 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
continued
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SR

3.4.7.2

(continued)

intrusion mechanisms may be verified by monitoring a
representat ive subset of susceptible locations.
Monitoring may not be prictical for locations that are
inaccessible due to radiological or environmental
conditions, the pl ant configuratio n, or personnel safety.
For these locations alternative methods (e.g., operating
parameters, remote monitoring) may be used to monitor the
Monitoring is not required for
susceptible location.
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 Surveillanc e
interval .
The SR may be met for one RHR SOC subsystem by virtue of
having a subsystem in service in accordance with operating
procedures.
Note 1 that $tates the
This SR is mod~fied by two Notes.
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
insufficien t time to verify all susceptible locations prior
to entering the Applicabili ty.
Note 2 to the Surveillanc e recognizes that the scope of the
surveillanc e 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 surveillanc e due to
operating experience and the design of the system.
The Surveillanc e Frequency is controlled under the
Surveillanc e Frequency Control Program. The Surveillanc e
Frequency may vary by location susceptible to gas
accumulatio n.

REFERENCES
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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 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.

APPLICABLE
SAFETY ANALYSES

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.

LCD

Two RHR shutdown cooling subsystems are requ·ired 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 common
discharge piping. Since piping is a passive component that
is assumed not to fail, it is allowed to be common to both
(continued}
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subsystems. In MODE 4, the RHR cross tie valve
(M0-2-10-020) may be opened (per LCO 3.5.2) to allow pumps
in one loop to discharge through ihe opposite recirculation
loop to make a complete subsystem. In addition, the HPSW
cross-tie valve may be opened to allow an HPSW 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 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
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
neceisitates 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.

APPLICABILITY

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 coolant 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.
continued
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Additionally, in 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 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 Cooling System-Hot Shutdown"; LCO 3.9.7, "Residual
Heat Removal (RHR)-High Water Level"; and LCO 3.9.8,
"Residual Heat Removal (RHR)-Low Water Level."

ACTIONS

(

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.

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 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
{continued}
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A.I

(continued)

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 coolin·g capacity of the alternate method s·hould
be ensured by verifying (by calculation or demonstration)
its capability 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.
B.l and 8.2

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as permitted by LCO Note I, 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 I hour
Completion Time is based on the coolant circulation function
and is modified such that the I 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.
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.4.8.1

This Surveillance verifies that ohe 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 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 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 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 wat~r), the Surveillance
(continued)
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SR

3.4.8.2

(continued)

Accumulated gas should be eliminated
may be declared met.
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
The performance of these manual actions
and vented.
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
evaluated and determined to not challenge system
The accuracy of the method used for
OPERABILITY.
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 su~ceptible to gas
accumulation.

REFERENCES
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REACTOR COOLANT SYSTEM (RCS)
RCS Pressure and Temperature CP/T) Limits

BASES
BACKGROUND

All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup Cheatup) and
shutdown (cobldown) 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 P/T 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 PIT 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 RTNDT 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 P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 5.
continued
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The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. 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 cool down 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.

APPLICABLE
SAFETY ANALYSES

The P/T limits are not derived from Design Basis Accident
(OBA) analyses. They are preicribed 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 OBA, 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.
continued
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(continued)

RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.

LCO

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 allowable 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 P/T 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.
continued
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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 walls to become more pronounced);· and

c.

The existences, sizes, and orientations of flaws in
the vessel material.

APPLICABILITY

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 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.

ACTIONS

A.land A.2
Operation outside the P/T limits in the PTLR while in
MODES l, 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.
violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.

Most

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.
continued
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(continued)

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 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. 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 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.1 and C.2
Operation outside the P/T 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.
continued
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(continued)

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 heatin~ up to> 212°F. Several
methods may be used, including comparison with pre-analyzed
transients, new analyses, oi inspection of the components.
ASME Code, Section XI, Appendix E (Ref. 6), may be used to
SURROrt the evaluation; however, its use is restricted to
evaruation cif the beltline.
SURVEILLANCE
REQUIREMENTS

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 speGify 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, cool down, 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. Consequently, the RCS pressure and
temperature must be verified within the appropriate limits
before withdrawing control rods that will make the reactor
critical.
continued ·
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SR

3.4.9.2

(continued)

Performing the Surveillance within 15 minutes before control
rod withdrawal for the purpose of achieving criticality
provides adequate assurance that the limits will not be
exceeded between the time of the Surveillance and the time
of the control rod 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. 9) 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 l, 2, 3,
and 4. In MODE 5, the overall stress on limiting components
is lower. Therefore, AT limits are not required. The Note
also states the SR is only required to be met during a
recirculation pump startup, since this is when the stresses
occur.
SR

3.4.9.5, SR

3.4.9.~. 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 temperature less than or equal to certain specified
values require assurance that these temperatures meet the
LCO limits.
continued
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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 above 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
temperature~ B0°F, checks of the flange temperatures are
required because of the reduced margin to the limits. When
in MODE 4 with RCS temperature~ l00°F, monitoring of the
flange temperature 1s required to ensure the temperature is
within the limits specified in the PTLR.

l

I.

The Surveillance Frequency is controll~d 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 temperature~ 80°F in MODE 4. SR 3.4.9.7 is
modified by a Note that requires the Surveillance to be
initiated after RCS temperature~ 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.
REFERENCES

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.
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9.
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(
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.10

Reactor Steam Dome Pressure

BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

The reactor steam dome pressure of s 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 LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and 1%
cladding plastic strain (see Bases for LCD 3.2.3, "LINEAR
HEAT GENERATION RATE (LHGR)").
Reactor steam dome pressure satisfies the requirements of
Criterion 2 of the NRC Policy Statement.

, LCO

The specified reactor steam dome pressure limit of

s 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.
APPLICABILITY

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 l~mits are
possible.
continued
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In MODES 3,
the reactor
pressure is
anticipated

ACTIONS

A. l

4, and 5, the limit is not applicable because
is shut down. In these MODES, the reactor
well below the required limit, and no
events will challenge the overpressure limits.

With the reactor steam dome pressu~e 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.

If the reactor steam dome pressure cannot be restored to
within the ~imit wit~in the associated Completion Time, 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.
SURVEILLANCE
REQUIREMENTS

SR

3.4.10.1

Verification that reactor steam dome pressure is~ 1053 psig
ensures that the initial conditions of the reactor
overpressure protection analysis and design basis accidents
are met. The Surveillance ·Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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1.

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

2.

UFSAR, Chapter 14.
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EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER INVENTORY CONTROL
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
ECCS-Operating

BASES
BACKGROUND

The ECCS are designed, in conjun ction with the primary and
secondary containment, to limit the release of radioac tive
materia ls to the environment followi ng a loss of coolan t
acciden t CLOCA). The ECCS uses two independent methods
(floodi ng and sprayin g) to cool the core during a LOCA. The
ECCS network consist s of the High Pressur e Coolant Injecti on
(HPCI) System, the Core Spray (CS) System, the low pressur e
coolant injecti on CLPCI) mode of the Residual Heat Removal
CRHR) System, and the Automatic Depres surizat ion System
CADS). The suppression pool provides the require d 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 initiat ion signal, ECCS pumps automa tically
start; simulta neously , the system aligns and the pumps
inject water, taken ei1her from the CST or suppre ssion pool,
into the Reactor.Coolant System (RCS) as RCS pressur e is
overcome by the dischar ge pressur e of the ECCS pumps.
Although the system is initiat ed, Aos· action is delayed ,
allowing the operato r to interru pt the timed sequence if the
system is not needed. The HPCI pump dischar ge pressur e
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the.
break i~ small, the HPCI System will maintain coolan t
invento ry as well as vessel 1evel while the RCS is sti 11
pressu rized. 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 selecte d
safety /relief valves CS/RVs) depres surizin g the RCS, thus
allowing the LPCI and CS to overcome RCS pressur e and inject
coolan t into the vessel. If the break is large, RCS
pressur e initial ly drops rapidly and the LPCI and CS. cool
the core.
Water from the break returns to the suppres sion pool ·where
it is used again and again. Water in the suppres sion pool
is circula ted through an RHR System heat exchanger cooled by
the High Pressure Service Water System. Depending on the
locatio n and size of the break, portion s of the ECCS may be
continued
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i neff ect i ve; however, the over a11 design is effect i v.e in
cooling the core regardless of the size or location of the
piping break.
All ECCS subsystems are designed 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 and valves to transfer water from the suppression
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 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 seconds, 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 System without spraying water in the
RPV.

C

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 pool to the RPV via the
corresponding recirculation loop. The two LPCI pumps and
associated motor operated valves in each LPCI subsystem are
powered from separate 4 kV emergency buses. Both pumps in a
LPCI subsystem inject water into the reactor vessel through
a common inboard injection valve and depend on the closure
of the recirculation pump discharge valve following a LPCI
injection signal. Therefore, each LPCI subsystems' common
inboard injection valve and recirculation pump discharge
valve is powered from one of the two 4 kV emergency buses
associated with that subsystem (normal source) and has the
capability for automatic transfer to the second 4 kV
emergency bus associated with that LPCI subsystem. 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
that the single failure of a diesel generator (DG) will not
result in the failure of both LPCI pumps in one subsystem.
(continued}
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The two LPCI subsystems can be interconnected via the LPCI
cross tie valve; however, the cross tie valve i~ maintained
closed with its power removed 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, 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 in
approximately 8 seconds, and, if offsite power is not
available, all pumps immediately after AC power is
available). Since one DG suppl1es 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 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 water to the suppression pool, to allow testing of the
LPCI pumps without injecting water into the RPV. These 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 distributed within the RPV
through the feedwater 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
to 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 automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply
to the HPCI turbine is piped from a main steam line upstream
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 signal, the HPCI turbine stop
valve and turbine control valve open and the turbine
accelerates to a specifi~d speed. As the HPCI flow
continued
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increase s, the turbine governor valve is automat ically
adjusted to maintain design flow. Exhaust steam from the
HPCI turbine is discharged to the suppress1on pool. A full
flow test line is provided to route water back to the CST to
allow testing of the HPCI System during normal operatio n
without injectin g 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 automat ically 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 discharg e lines are
filled wit~ 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 csr: The height of water
in the CST is sufficie nt 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 discharg e 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 is at or above
elevatio n 149'-0" (14' above tank bottom).
The Nuclear System Pressure Relief System consists of 3
safety valves (SVs) and 11 safety/r elief valves (S/RVs).
The ADS (Ref. 4) consists of 5 of the 11 S/RVs. It is
designed to provide depressu rization of the RCS during ·a
small break LOCA if HPCI fails or is unable to maintain
required water level in the RPV. ADS operatio n reduces the
RPV pressure to within the operatin g pressure range of the
low pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventor y makeup. Each of
the S/RVs used for automatic depressu rization is equipped
with one nitrogen accumulator and associat ed inlet check
valv~s. The accumulator provides the pneumatic power to
actuate the valves.

APPLICABLE
SAFETY ANALYSES

PBAPS UNIT 2

The ECCS performance 1s evaluated for the entire spectrum of
break sizes for a postulat ed LOCA. The accident s for which
ECCS operatio n is required are presente d in Reference 5.
The required analyses and assumptions are defined in
Reference 6. The results of these analyses are described in
References 7, 14, and 15.
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This LCO 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 ECCS:
a.

Maximum fuel element cladding temperature is~ 2200°F;

b.

Maximum cladding oxidation is~ 0.17 times the total
cladding thickness before oxidation;

c.

Maximum hydrogen 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 1n a coolable geometry; and

e.

Adequate long term cooi'ing 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.
LCO

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 failure,
the limits specified in Reference 8 could be exceeded. All
ECCS subsystems must therefore be OPERABLE 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 mode
could result in pump cavitation and voiding in the suction

C
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piping, resulti ng in the potenti al to damage the RHR system,
includi ng water hammer. This is necessary since the RHR
System is require d to operate in the shutdown cooling mode
to remove decay heat and sensibl e heat from the reactor . At
these low pressur es and decay heat levels, a reduced
complement of ECCS subsystems should provide the require d
core cooling , thereby allowing operati on of RHR shutdown
cooling when necessa ry. One LPCI subsystem shall be
declare d inopera ble when M0-34A(B) and M0-39A(B) are
simulta neously open in the same subsystem (one or both
subsystems) with no Emergency Diesel Generators (EDGs)
declare d inopera ble to ensure compliance to References 7,
14, and 15 single failure analyse s (Ref. 11).
If the M0-34A and M0-39A are simulta neously open, the ~A'
subsystem of LPCI shall be declare d inopera ble unless the
E-1, E-2, or E-4 EDG is declare d inopera ble. If the M0-34B
and M0-39B are simulta neously open, the 'B' subsystem of
LPCI shall be declare d inopera ble unless the E-1, E-2, or
E-3 EDG is declare d inopera ble.

APPLICABILITY

All ECCS subsystems are require d to be OPERABLE during
MODES l, 2, and 3, when there is conside rable energy in the
reactor core and core.co oling would be require d to prevent
fuel damage in the event of a break in the primary system
piping. In MODES 2 and 3, when reactor stea~ dome pressur
is$ 150 psig, HPCI is not require d to be OPERABLE because e
the low pressur e ECCS subsystems can provide suffici ent flow
below this pressur e. In MODES 2 and 3, when reactor steam
dome pressur e is$ 100 psig, ADS is not require d to be
OPERABLE because the low pressur e ECCS subsystems can
provide suffici ent flow below this pressur e. Requirements
for MODES 4 and .5 are specifi ed in LCD 3.5.4, ''RPV WATER
INVENTORY CONTROL."

ACTIONS

A Note prohib its the applica tion of LCO 3.0.4.b to an
inopera ble HPCI subsystem. There is an increas ed risk
associa ted with enterin g a MODE or other specifi ed conditi on
in the Applic ability with an inopera ble HPCI subsystem and
the provisi ons of LCO 3.0.4.b , which allow entry into a MODE
or other specifi ed conditi on in the Applic ability with the
LCO not met after performance of a risk assessment
address ing inopera ble systems and components, should not be
applied in this circum stance.
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A.1
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 days (e.g., if one LPCI pump in
each subsystem is inoperable, both must be restored within
7 days). In this Condition, the remaining OPERABLE
subsystems provide adequate core cooling during a LOCA.
However, overall ECCS reliability is reduced, because a
single failure in one of the remaining OPERABLE ·subsystems,
concurrent with a LOCA, may result in the ECCS not being
able to perform its intended safety function. The 7 day
Completion Time 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 availability
of ECCS equipment needed to mitigate the consequences of a
LOCA as a function of allowed outage times Ci .e., Completton
Ti mes) .
continued

PBAPS UNIT 2

B 3.5-6a

Revision No. 96

ECCS-Operat i ng
B 3.5.1

)
BASES
ACTIONS
(continued)

.B...,J_

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 in which 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.
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. In this
Condition, adequate core cooling is ensured by the
OPERABILITY 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
specific 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.

j

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. In this Condition, adequate core cooling is
continued
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(continued)

ensured by th~ OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems. However, the overall ECCS
~eliability is si~nificantly reduced because a_single
failure in one of the remaining OPERABLE subsystems
concurreDt 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 CHPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time
of 72 ho~rs is required to restore ~ither 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.

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.
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
basis LOCA cciuld result in the minimum required ECCS
e~uipment 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 9 and has been found
to be ac~eptable through operating experience.
continued
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G.1
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 Applicabilit y 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 lowrisk 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.1 and H.2
If two or more ADS valves are inoperable, there is a reduction
in the depressuriza tion 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·ex perience, to reach the required plant
conditions from full power conditions in an orderly manner and
without challenging plant systems.

I

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.
SURVEILLANCE
REQUIREMENTS

SR 3.5.1.1
The ECCS injection/sp ray 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/sp ray subsystems and may
(continued)
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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 ahd
The design review is
elevation drawings, and calculations.
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
If accumulated gas is discovered
susceptible locations.
that exceeds the acceptance criteria for the susceptible
location C6r 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 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 criteria limits.

f

ECCS injection/spray subsystem 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
For these locations alternative methods
personnel safety.
(e.g., operating parameters, remote monitoring) may be used

E

·ccontinued)
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Monitoring is not
to monitor the susceptible location.
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

3.5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths 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
initi·ation 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 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 h~at 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 proceduralized and include
stationing an individual who can rapidly close the system
vent flow path if directed.

E.
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SR

3.5.1.3

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 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.
continued

( __
PBAPS UN IT 2

B 3.5-11

Revision No. 86

ECCS - Operating
B 3.5.1
BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3. 5 .1. 5

Cycling the recirculatio n pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure
full LPCI subsystem flow injection in the reactor via the
recirculatio n jet pumps. De-energizin g the valve in the
closed position will also ensure the proper flow path for
the LPCI subsystem. Acceptable methods of de-energizin g the
valve include de-energizin g breaker control power, racking
out the breaker or removing the breaker.
If the valve is inoperable and in the open position, the
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 the automatic transfer between the normal
and the alternate power s9urce (4 kV emergency bus) for each
LPCI subsystem inboard injection valve and each
recirculatio n pump discharge valve demonstrates that 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 recirculatio n pump discharge valve from either 4 kV
emergency bus associated with the LPCI subsystem ensures
that the single failure of an DG will not result in the
(continued)
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failure 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
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
)asses, 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.

0

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 testing is performed after any
modification or repair that could affect system flow
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 continue to control reactor

e
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pressu re when the HPCI System divert s steam flow. Reactor
steam pressu re must be~ 1053 and~ 910 psig to perform
SR 3.5.1. 8 and greate r than or equal to the Electr oHydraulic Control (EHC) System minimum pressu re set with the
EHC System contro lling pressu re (EHC System begins
contro lling pressu re at a nominal 150 psig) and~ 175 psig
to perform SR 3.5.1. 9. Adequate steam flow is repres ented
by at least 2 turbin e bypass valves open. There fore,
suffic ient time is allowed after adequate pressu re and flow
are achieved to perform these tests. Reactor startu p is
allowed prior to performing the low pressu re Surve illanc e
test because the reacto r pressu re is low and the time
allowed to satisf actori ly perform the Surve illanc e test is
short. The reacto r pressu re is allowed to be increa sed to
normal operat ing pressu re since it is assumed that the low
pressu re test has been satisf actori ly completed and there is
no indica tion or reason to believ e that HPCI is inoper able.
There fore, SR 3.5.1. B and SR 3.5.1. 9 are modified by Notes
that state the Surve illance s are not requir ed to be
performed until 12 hours after the reacto r steam pressu re
and flow are adequate to perform the test.
The Surve illance Frequency is contro lled under the
Surve illanc e Frequency Control Program.
SR 3.5.1. 10
The ECCS subsystems are required to actuat e autom aticall y to
perform their design functi ons. This Surve illanc e verifie s.
that, with a requir ed system initia tion signal (actua l or
simula ted), the automatic initia tion logic of HPCI, CS, and
LPCI will cause the systems or subsystems to operat e as ·
design ed, includ ing actuat ion of the system throughout its
emergency operat ing sequence, automatic pump startu p and
actuat ion of all automatic valves to their requir ed
positi ons. This SR also ensures that either the HPCI System
(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 LCD 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 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 i~ performed to demonstrate that
the mechanical portions of the ADS function Ci .e.,
solenoids) operate as designed when initiated either by ari
actual or simulated initiation signal, caµ~ing proper
actuation of all the required components. SR 3.5.1.12 and
the LOGIC SYSTEM FUNCTIONAL TEST performed ii:i· LC:O 3. 3. 5 .1
overlap this Surveillance to provide compiete testing of the
assumed ~afety function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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SR

3.5.1.11

(continued)

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 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 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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EMERGENCY CORE COOLING SYSTEMS CECCS), RPV WATER INVENTORY CONTROL
CWIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
RCIC System

BASES
BACKGROUND

The RCIC System is not part of the ECCS; however, thi RCIC
System is includ ed with the ECCS sectio n because of their
simila r functi ons.
The RCIC System is designed to operat e either autom aticall y
or manually follow ing reacto r pressu re vessel (RPV)
isolat ion accompanied by a loss of coolan t flow from the
feedwater system to provide adequate core coolin g and
contro l of the RPV water l~vel. Under these condit ions, the
High Pressu re Coolant Inject ion (HPCI) and RCIC systems
perform simila r functi ons. The RCIC System design
requirements ensure that the criter ia of Reference 1 are
satisf ied.
The RCIC System (Ref. 2) consis ts of a steam driven turbin e
pump unit, piping , and valves to provid e steam to the
turbin e, as well as piping and valves to transf er water from
the suctio n source to the core via the feedw ater system
line, where the coolan t is distrib uted within the RPV
through the feedwater sparge r. Suctio n piping is provided
from the condensate storag e tank (CST) and the suppre ssion
pool. Pump suctio n is normally aligne d to the· CST to
minimize inject ion of suppre ssion pool water into the RPV.
However, if the CST water supply is low, an autom atic
transf er to the suppre ssion pool water source ensure s a
water supply for continuous operat ion of the RCIC System.
The steam supply to the turbin e is piped from a main steam
line upstream of the associ ated inboard main steam line
isolat ion valve.
The RCIC System is designed to provide core coolin g for a
wide range of reacto r pressu res (150 psig to 1170 psig).
Upon receip t of an initia tion signal , the RCIC turbin e
accele rates to a specif ied speed. As the .RCIC flow
incria ses, the turbin e governor valve is autom aticall y
adjust ed to mainta in design flow. Exhaust steam from the
RCIC turbin e is discha rged to the suppre ssion pool. A full
flow test line is provided to route water back to the CST to
allow testin g of the RCIC System during normal operat ion
without inject ing water into the RPV.
con inu d
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The RCIC pump is provided with a m1n1mum flow bypass line,
which dischar ges to the suppres sion pool. The valve in this
line automa tically opens when the dischar ge line valves are
closed. To ensure rapid deliver y of water to the RPV and to
minimize water hammer effects , the -RCIC System dischar ge
piping is kept full of water. The RCIC System is normally
aligned to the CST. The height of water in the CST is
suffici ent to maintain the piping full of water up to the
first isolati on valve. The relativ e height of the feedwater
line connection for RCIC is such that the water in the
feedwater lines keeps the rema,ning portion of the RCIC
dischar ge line full of water. Therefo re, RCIC does not
require a "keep fill" system.

APPLICABLE
SAFETY ANALYSES

The functio n of the RCIC System is to respond to transie nt
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 analyse s for RCIC System operati on.
Based on its contrib ution to the reducti on of overall plant
risk, however, the system satisfi es Criteri on 4 of the NRC
Policy Statement.
·

LCO

The OPERABILITY of the RCIC System provides adequate core
cooling such that actuati on of any of the low pressur e ECCS
subsystems is not require d in the event of RPV isolati on
accompanied by a loss of feedwater flow. The RCIC System
has suffici ent capacit y for mainta ining RPV invento ry during
an isolati on event. Management of gas voids is importa nt to
RCIC System OPERABILITY.

APPLICABILITY

The RCIC System is require d to be OPERABLE during MODE l,
and MODES 2 and 3 with reactor steam dome pressur e
> 150 psig, since RCIC is the primary non-ECCS water source
for core cooling when the reactor is isolate d and
pressur ized. In MODES 2 and 3 with reactor steam dome
pressu res 150 psig. In MODES 4 and 5, RCic· is not require d
to be OPERABLE since RPV invento ry control is require d by
LCO 3.5.4, "RPV Water Level Inventory Contro l."
(contin ued)

PBAPS UNIT 2

B 3.5-25

Revision No. 145

RCIC System
B 3.5.3

1

BASES

(continued)

ACTIONS

A Note prohibits the application of LCO 3.0.4.b to an
inoperable RCIC system. There is an increased risk
associated with entering a MODE or other specified condition
in the Applicability with an inoperable RCIC system and the
provisions of LCD 3.0.4.b, which allow entry into 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 applied in
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
HPCI System is immediately verified to be OPERABLE~ the RCIC
System must be restored to OPERABLE status within 14 days.
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 CLOCA). OPERABILJTY 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 eisier control of the RPV water level. ·
Therefore, a limited time is allowed to restore the
inbperable RCIC to OPERABLE status.
The 14 day Completion 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 Ci .e., Completion Times) determined for HPCI are also
applied to RCIC.
Ll

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
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

(.
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B.1

(continued)

the LCO is acceptable because the plant risk in MODE 3 is
similar to or lower than the risk in MODE 4 (Ref. 4) ana
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.
SURVEILLANCE
REQUIREMENTS

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 maintenance or restoration. Susceptible
locations depend on plant and system configuration, such as
stand-by versus operating conditions.
The RCIC 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 crit~ria 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 RCIC System is
not rendered inoperable by the accumulated g~s (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.
(continued)
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SR

3.5.3.1

(continued)

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 representati ve subset of susceptible
locations. Monitoring may not be practical for locations
that are inaccessible due to radiologica l or environmental
conditions, the plant configuratio n, 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 ~hould be suffici~nt
to assure system OPERABILITY during the Surveillanc e
interval.
The Surveillanc e Frequency is controlled under the
Surveillanc e Frequency Control Program. The Surveillanc e
Frequency may vary by location susceptible to gas
accumulatio n.
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 automatical ly repbsition in the
proper stroke time. This SR does not require any testing or
valve manipulatio n; rather, it involves verification that
those valves capable of potentially being misposition ed are
in the correct position. This SR does not apply to valves
that cannot be inadvertent ly 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.

E.·
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(continued)

The Surveillan ce Frequency is controlled under the
Surveillan ce Frequency Control Program.
The Surveillan ce is modified by a Note which exempts system
vent flow paths opened under administr ative control. The
aqministr ative control should be procedura lized and include
stationing an individua l 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 pressurize d condition s with
the RPV isolated. The flow tests for the RCIC System are
performed at two different pressure ranges such that system
capabi 1 i ty to provide rated fl ow is tested both at the
higher and lower operating ranges of the system.
Additiona lly, 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 bes 1053 and~ 910 psig
to perform SR 3.5.3.3 and greater than or equal to the
Electro-H ydraulic Control (EHC) System minimum pressure set
with the EHC System controllin g pressure (the EHC System
begins controllin g pressure at a nominal 150 psig) and
s 175 psig to perform SR 3.5.3.4. Alternate ly, 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 , sufficien t time is allowed after adequate
pressure and flow are achieved to perform these SRs.
Reactor startup is allowed prior to performing the low
pressure Surveilla nce because the reactor pressure is low
and the time allowed to satisfact orily perform the
Surveilla nce is short. Alternate ly, the low pressure
Surveilla nce 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 Surveilla nce has been
satisfact orily completed and there is no indicatio n or
reason to believe that RCIC is inoperabl e. Therefore , these
SRs are modified by Notes that state the Surveilla nces 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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SR

3.5.3.3 and SR

3.5.3.4

(continued)

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
Surveillance verifies that, with a required 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 transferred 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 line, coolant injection into the RPV is not
required during the Surveillance.
(continued)
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Reactor Pressu re Vessel CRPV) Water Invent ory Control

BASES
BACKGROUND

The RPV contai ns penetr ations below the·to p of the active
fuel (TAF) that have the potent ial to drain the reacto r
coolan t invent ory to below the TAF. If the water level
should drop below the TAF, the abilit y to remove decay heat
is reduced, which could lead to elevat ed claddi ng
tempe ratures and clad perfor ation. Safety Limit 2.1.1. 3
requir es the RPV water level to be above the top of the
active irradi ated fuel at all times to preven t such elevat ed
claddi ng tempe rature s.

APPLICABLE
SAFETY ANALYSES

With the unit in MODE 4 or 5, RPV water invent ory
contro l is not requir ed to mitiga te any events or accide nts
evalua ted in the safety analys es. RPV water invent ory
contro l is requir ed in MODES 4 and 5 to protec t Safety Limit
2.1.1. 3 and the fuel claddi ng barrie r to preven t the releas e
of radioa ctive materi al to the environment should an·
unexpected draini ng event occur.
A double-ended guillo tine break of the Reactor Coolant
System (RCS) is not postul ated in MODES 4 and 5 due to the
reduced RCS pressu re, reduced piping stress es, and ductil e
piping systems. Instea d, an event is consid ered in which
single operat or error or initia ting event allows draini ng of
the RPV water invent ory through a single penetr ation flow
path with the highes t flow rate, or the sum of the drain
rates through multip le penetr ation flow paths suscep tible to
a common mode failur e (e.g., seismi c event (excep t when risk
is assess ed and managed in accordance with TS 3.0.8) , loss
of normal power, single human error) . It is assumed, based
on engine ering judgment, that while in MODES 4 and 5, one
low pressu re ECCS inject ion/sp ray subsystem can mainta in
adequate reacto r vessel water level.
As discus sed in References 1, 2, 3, 4, and 5, operat ing
experi ence has shown RPV water invent ory to be signif icant
to public health and safety . Theref ore, RPV Water Invent ory
Control satisf ies Criter ion 4 of
10 CFR 50.36 (c)(2) (ii).

LCO

PBAPS UNIT 2

The RPV water level must be contro lled in MODES 4 and 5 to
ensure that if an unexpected draini ng event should occur,
the reacto r coolan t water level remains above the top of the
active irradi ated fuel as requir ed by Safety Limit 2.1.1. 3.
B 3.5-31
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The Limiting Condition for Operation (LCO) require the DRAIN
TIME of RPV water inventory to the TAF to be~ 36 shours.
DRAIN TIME of 36 hours is conside red reasonable to identif yA
and initiat e action to mitiga te unexpected drainin g of
reactor coolan t.· An event that could cause loss of RPV water
inventory and result in the RPV water level reachin
g the TAF
in greater than 36 hours does not represe nt a signifi
challen ge to Safety Limit 2.1.1.3 and can be managed cant
as part
of normal plant operati on:
One low pressur e ECCS injecti on/spr ay subsystem is require d
to be OPERABLE and capable of being manually started
provide defense -in- depth should an unexpected drainintog
event occur. A low pressur e ECCS injecti on/spr ay subsystem
consist s of either one Core Spray (CS) subsystem or one Low
Pressur e Coolant Injecti on (LPCI) subsystem.
Each CS subsystem consist s of one motor driven pump,
piping, and valves to transfe r water from the suppre
ssion
pool or condensate storage tank (CST) to the RPV.
Each LPCI subsystem consist s of one motor driven pump,
piping, and valves ·to transfe r water from the suppre
ssion
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 require d LPCI
subsystem to be considered OPERABLE during alignment and
operati on for decay heat removal if capable of being
manually realign ed (remote or local) to the LPCI mode and
is not otherw ise inopera ble.
·
Alignment and operati on for decay heat removal include s when
the require d RHR pump is not operati ng or when the system is
realign ed from or to the RHR shutdown cooling
This
allowance is necessary since the RHR System maymode.
be
require
operate in the shutdown cooling mode to remove decay heat dandto
sensibl e· heat from the reactor . Because of the restric tions
on DRAIN TIME, suffici ent time will be availab
le followi ng an
unexpected drainin g event to manually align and initiat
e LPCI
subsystem operati on to maintain RPV water invento ry prior
reaching the TAF.
Alignment and operati on of RHR Torus Cooling Mode is NOT
considered operati on for Decay Heat Removal as discuss ed
above.
RHR LPCI Mode shall be considered inopera ble and cannot be
credite d as an ECCS Train for RPV Inventory Control
as
follows :
M0-34A(B) and M0-39A(B) OPEN:
When M0-34ACB) and M0-39A(B) are simulta neously open, the
affecte d loop of LPCI cannot be credite d as an OPERABLE
ECCS Train because single failure of the associa ted EDG (E3 / E-4) results in the loop being unable to perform
LPCI functio n due to system depres surizat ion I draininits
g.
contin_u~d2
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When M0-34A(B) and M0-39A(B) are simult aneou sly open,
affect ed loop of LPCI cannot be credit ed as an OPERABLEthe
ECCS Train when the associ ated EOG (E-3 I E-4) is
inoper able because the loop is unable to perform the LPCI
functi on due to system depres suriza tion / draini ng.
When E-1 or E-2 EOG are inoper able, the 'A' and 'B'
subsystems of LPCI may be credit ed as being operab le,
separa te subsystems, since failur e of a second EOG is not
postul ated (singl e failur e criter ia exceed ed).
M0-20, M0-34A(B) and M0-39A(B) OPEN:
When M0-20, M0-34A(B) and M0-39A(B) are simult aneou sly
with either ALL EDG's operab le (singl e failur e criter iaopen
in
effect ) OR the E-3 or E-4 EDG declar ed inoper able, then the
'A' AND 'B' loops of RHR LPCI cannot be credit ed as OPERABLE
ECCS Trains because single failur e or inope rabili ty of the
associ ated EDG's (E-3 / E-4) result s in both loops bejng
unable to perform their LPCI functi on due to system
depres suriza tion / draini ng.
Core Spray Inject ion Mode shall be consid ered inoper able and
cannot be credit ed as an ECCS Train for RPV Invent ory
Control as follow s:
M0-26A(B) OPEN:
When M0-26A(B) is open, the affect ed loop of Core Spray
cannot be credit ed as an OPERABLE ECCS Train because single
failur e of the associ ated EOG (E-3 / E-4) result s in the
loop being unable to perform its RPV Inject ion functi on due
to system depres suriza tion / draini ng.
When M0-26A(B) is open, the affect ed loop of Core Spray
cannot be credit ed as an OPERABLE ECCS Train when the
associ ated EOG (E-3 / E-4) is inoper able because the loop
is unable to perform its RPV Inject ion functi on due to
system depres suriza tion / draini ng.
When E-1 or E-2 EOG are inoper able, the 'A' and 'B'
subsystems of Core Spray may be credit ed as being operab
separa te subsystems, since failur e of a second EOG is notle,
postul ated (singl e failur e criter ia exceed ed).

APPLICABILITY

PBAPS UNIT 2

RPV water invent ory contro l is requir ed in MODES 4 and 5.
Requirements on water invent ory contro l in other MODES are
contai ned in LCOs in Sectio n 3.3, Instru menta tion, and other
LCOs in Sectio n 3.5, ECCS, RCIC, and RPV Water Invent
Contro l. RPV water invent ory contro l is requir ed to ory
protec t
Safety Limit 2.1.1. 3 which is applic able whenever irradi
ated
fuel is in the reacto r vessel .
(conti nued)
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A.1 and B.1

If the requir ed low pressu re ECCS inject ion/sp ray subsystem
is inoper able, it must be restor ed to OPERABLE status within
4 hours.
In this Condition, the LCO contro ls on DRAIN TIME
minimize the possib ility that an unexpected draini ng event
could neces sitate the use of the ECCS inject ion/sp ray
subsystem, however the defens e-in-d epth provided by the ECCS
inject ion/sp ray subsystem is lost.
The 4 hour Completion Time for restor ing the requir ed low
pressu re ECCS inject ion/sp ray subsystem to OPERABLE status
is based on engine ering judgment that consid ers the LCO
contro ls on DRAIN TIME and the low proba bility of an
unexpected draini ng event that would result in loss of RPV
water invent ory.
If the inoper able ECCS inject ion/sp ray subsystem is not
restor ed to OPERABLE status within the requir ed Completion
Time, action must be initia ted immediately to establ ish a
method of water inject ion capable of operat ing withou t
offsit e electr ical power. The method of water inject ion
includ es the necess ary instru menta tion and contro ls, water
source s, and pumps and valves needed to add water to the
RPV or refuel ing cavity should .an unexpected draini ng event
occur. The method of water inject ion may be manually
initia ted and may consis t of one or more systems or
subsystems, and must be able to acciss water invent ory
capable of maintaining the RPV water level above the TAF
for~ 36 houfs. If recirc ulatio n of inject ed water would
occur, it may be credit ed in determining the necess ary
water volume.

C.j·, C.2. and C.3
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With the DRAIN TIME ~ess than 36 hours but greate r than or
equal to 8 hours, compensatory measures should be taken to
ensure the abilit y to implement mitiga ting action s should an
unexpected draini ng event occur. Shoul d~ draini ng event
lower the reacto r coolan t level to below the TAF, there is
potent ial for damage to the reacto r, fuel claddi ng and releas e
of radioa ctive mater ial. Additional action s are taken to
ensure that radioa ctive materi al will be contai ned, dilute d,
and processed prior to being releas ed to the environment.
The secondary containment provides a contro lled volume in
which fissio n products can be contai ned, dilute d, and
processed prior to releas e to the environment. Required
Action C.1 requir es verifi cation of the capab ility to
establ ish the secondary containment boundary in less than
the DRAIN TIME.
(conti nued)
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The requir ed verif icatio n confirms action s to estab lish the
secondary containment boundary are preplanned and neces sary
mater ials are availa ble. The secondary containment boundary
is considered estab lished when one Standby Gas Treatment
subsystem is capable of maint aining a negat ive press ure in(SGT)
the
secondary containment with respe ct to the environment.
Verif icatio n that the secondary containment boundary can be
estab lished must be performed withi n 4 hours. The requir ed
verifi catio n is an admin istrat ive activ ity and does not
requi ie manip ulatio n or testin g of equipment.
Secondary containment penet ration flow paths form a part
the ~econdary containment boundary. Required Action C.2 of
requi res verif icatio n of the capab ility to isola te each
secondary containment penet ration flow path in less than the
DRAIN TIME. The requir ed verif icatio n confirms action s
isola te the secondary containment penet ration flow paths toare
preplanned and neces sary mater ials are avail able. Power
operated yalve s are not requir ed to receiv e autom atic
isolat ion signa ls if they can be closed manually within the
requir ed time. Verif icatio n that the secondary containmen
penet ration flow paths can be isola ted must be performed t
within 4 hours . The requir ed verif icatio n is an
admin istrat ive activ ity and does not requi re manip ulatio n or
testin g of equipment.
One SGT subsystem is capable of maint aining the secondary
containment at a negat ive press ure with respe ct to the
environment and filte r gaseous relea ses. Required Action C.3
requi res verif icatio n of the capab ility to place one SGT
subsystem in-op eratio n in less than the DRAIN TIME. The
requir ed verif icatio n confirms action s to place a SGT
subsystem in opera tion are preplanned and neces sary mater ials
are avail able. Verif icatio n that a SGT subsystem can be
placed in opera tion must be performed within 4 hours . The
requir ed verif icatio n is an admin istrat ive activ ity and does
·not requir e manip ulatio n or testin g of equipment.
0.1, D.2. 0.3. and D.4

With the DRAIN TIME less than 8 hours , mitig ating action s
are implemented in case an unexpected drain ing event should
occur . Note that if the DRAIN TIME is less than 1 hour,
Required Action E.1 is also appli cable .
Required Action D.1 requi res immediate action to estab lish an
additi onal method of water injec tion augmenting the ECCS
injec tion/s pray subsystem requi red by the LCO. The
additi onal method of water injec tion includ es the neces sary
instru menta tion and contr ols, water sourc es, and pumps and
PBAPS UN IT 2
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valve s needed to add water to the RPV or refue ling cavit
should an unexpected drain ing event occur . The Note to y
Required Action D.1 states that eithe r the ECCS
injec tion/s pray subsystem or the additi onal method of water
injec tion must be capable of opera ting without offsi te
elect rical power. The addit ional method of water injec tion
may be manually initia ted and may consi st of one or more
systems or subsystems. The addit ional method of water
injec tion must be able to acces s water inven tory capab le of
being inject ed to maintain the RPV water level above the
for~ 36 hours. The addit ional method of water injec tion TAF
th~ ECCS injec tion/s pray subsystem may share all or part ofand
the same water sourc es. If recirc ulatio n of injec ted water
would occur , it may be credi ted in determining the requi red
water volume.
Should a drain ing event lower the reacto r coola nt )evel to
below the TAF, there is poten tial for damage to the reacto r
fuel cladd ing and releas e of radio active mater ial.
Addit ional action s are taken to ensur e that radio active
mater ial will be conta ined, dilute d, and proce ssed prior to
being releas ed to the environment.
The secondary containment provi des a contro l volume into
which fissio n products can be conta ined, dilute d, and
proce ssed prior to releas e to the environment. Required
Action D.2 requi res that action s be immediately initia ted to
estab lish the secondary containment boundary. With the
secondary containment boundary estab lished , on~ SGT
subsystem is capable of maint aining a negat ive press ure in
the secondary containment with respe ct to the environment.
The secondary containment penet ration s form a part of the
secondary containment boundary. Required Action 0.3 requi res
that action s be immediately initia ted to verify that each
secondary containment penet ration flow path is isola ted or to
verify that it can be manually isola ted from the contr ol
room.
One SGT subsystem is capable of maint aining the [seco ndary ]
containment at a negat ive press ure with respe ct to the
environment and filter gaseous relea ses. Required Action D.4
requi res that action s be immediately initia ted to verify that
at least one SGT subsystem is capab le of being place d in
opera tion. The requir ed verif icatio n is an admin istrat ive
activ ity and does not requi re manip ulatio n or testin g of
equipment.

Ll
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than 1 hour, action s must be initia ted immediately to restor e
the DRAIN TIME to~ 36 hours. In this condit jon, there may be
insuff icient time to respond to an unexpected draini ng event
to preven t the RPV water invent ory from reachi ng the TAF.
Note that Required Actions D.l, D.2, D.3, and D.4 are also
applic able when DRAIN TIME is less than 1 hour.

SURVEILLANCE
REQUIREMENTS

SR 3.5.4. 1
This Surve illance verifi es that the DRAIN TIME of RPV water
invent ory to the TAF is~ 36 hours. The period of 36 hours
is consid ered reason able to identi fy and initia te action to
mitiga te draini ng of reacto r coolan t. Loss of RPV water
invent ory that would result in the RPV water level reachi ng
the TAF in greate r than 36 hours does not repres ent a
signif icant challe nge to Safety Limit 2.1.1. 3 and can be
managed as part of normal plant operat ion.
The defini tion of DRAIN TIME states that realis tic crosssectio nal areas and drain rates are used in the calcul ation.
A realis tic drain rate may be determined using a single ,
step-w ise, or integr ated calcul ation consid ering the
changing RPV water level during a draini ng event. For a
· Control Rod RPV penetr ation flow path with the Control Rod
Drive Mechanism removed and not replac ed with a blank
flange , the realis tic cross- sectio nal area is based on the
contro l rod blade seated in the contro l rod guide tube. If
the contro l rod blade will be raised from the penetr ation to
adjust or verify seatin g of the blade, the exposed
.
crosss ection al area of the RPV penetr ation flow path is
used.
The defini tion of DRAIN TIME excludes from the calcul ation
those penetr ation flow paths connected to an intact closed
system, or isolate d by manual or autom atic valves that are
locked , sealed , or otherw ise secured in the closed positi on,
blank flange s, or other devices that preven t flow of reacto r
coolan t through the penetr ation flow paths. A blank flange or
other bolted device must be connected with a suffic ient number
of bolts to prevent dr~ini ng in the event of an Operating
Basis Earthquake. Normal or expected leakag e from closed
systems or past isolat ion device s is permi tted. Determination
that a system is intact and closed or isolat ed must-c onside r
the status of branch lines and ongoing plant maintenance and
testin g activi ties.
The Residual. Heat Removal (RHR) Shutdown Cooling System is
only consid ered an intact closed system when misalignment
issues (Reference 6) have been precluded by functi onal valve
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interlo cks or by isolat ion device s, such that redire ction of
RPV water out of ah RHR subsystem is precluded. Furthe r, RHR
Shutdown Cooling System is only consid ered an intact closed
system if its contro ls have not been transf erred to Remote
Shutdown, which disabl es the interlo cks and isolat ion
signal s.
The exclus ion of penetr ation flow paths from the
determ ination of DRAIN TIME must consid er the potent ial
effect s of a single operat or error or initia ting event on
items suppo rting maintenance and testin g (riggi ng,
scaffo lding, temporary shield ing, piping plugs, snubber
remova 1 ( except when risk is assess ed and managed in
accordance with TS LCO 3.0.8) , freeze seals, etc.). If
failur e of such items could result and would cause a
draini ng event from a closed system or between the RPV and
the isolat ion device, the penetr ation flow path may not be
excluded from the DRAIN TIME calcul ation.
Surve illance Requirement 3.0.1 requir es SRs to be met
between performances. Theref ore, any changes in plant
condit ions that would change the DRAIN TIME requir es that a
new DRAIN TIME be determined.
The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.
SR 3.5.4. 2 and SR 3.5.4. 3
The minimum water level of 11.0 ft. requir ed for the
suppre ssion pool is period ically verifi ed to ensure that the
suppre ssion pool will provide adequate net positi ve suctio n
head (NPSH) for the CS subsystem or LPCI subsystem pump,
recirc ulatio n volume, and vortex preven tion. With the
suppre ssion pool water level less than the requir ed limit
requir ed ECCS inject ion/sp ray subsystem is inoper able unless
aligne d to an OPERABLE CST.
The requir ed CS System is OPERABLE only if it can take
suctio n from the CST, and the CST water level is suffic ient
to provide the required NPSH for the CS pump. There fore, a
verifi cation that either the suppre ssion pool water level is
2 11.0 ft. or that a requir ed CS subsystem is aligne d to take
suctio n from the CST and the CST conta ins~ 90,976 gallon s of
water, equiva lent to 17.3 ft., ensure s that the CS subsystem
can supply at least 50,000 gallon s of makeup water to the
RPV. The CS suctio n is uncovered at the 40,976 gallon
level.
The Surve illance Frequency is contro lled under the
Surve illanc e Frequency Control Program.
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SR 3.5.4. 4

The flow path p1p1ng has the poten tial to develop voids and
pockets of entrai ned air. Mainta ining the pump discha
lines of the requir ed ECCS inject ion/sp ray subsystems rge
of water ensure s that the ECCS subsystem will perform full
proper ly. This may also preven t a water hammer follow ing an
ECCS initia tion signal . One accept able method of ensuri
that the lines are full is to vent at the high points . ng
The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.
SR 3.5.4. 5

Verifying the correc t alignment for manual, power operat
and automatic valves in the requir ed ECCS subsystem flow ed,
path provid es assura nce that the proper flow paths will
availa ble for ECCS operat ion. This SR ~oes not apply to be
valves that are locked, sealed , or otherw ise secure d in
positi on, since these valves were verifi ed to be in the
correc t positi on prior to lockin g, sealin g, or securi
valve that receiv es an initia tion signal is allowed tong.be Ain
a nonaccident positi on provided the valve will autom aticall y
reposi tion in the proper stroke time. This SR does not.
requir e any testin g or valve manip ulation ; rather , it
involv es verifi cation that those valves capabl e of
poten tially being mispo sitione d are in the correc t positi on.
This SR does not apply to valves that cannot be
inadve rtently misali gned, such as check valves .
The Surve illanc e Frequency is contro lled under the
Surve illance Frequency Control Program.
SR 3.5.4. 6

Verify ing that the requir ed ECCS inject ion/sp ray subsystem
can be manually starte d and operat e for at least 10 minute
demonstrates that the subsystem is availa ble to mi~igate as
draini ng event. Testin g the ECCS inject ion/sp ray subsystem
through the recirc ulatio n (full flow test) line is necess
to avoid overf illing the refuel ing cavity . The minimum ary
operat ing time of 10 minutes was based on engine ering
judgement.
The Surve illanc e Frequency is contro lled under the
Surve illance Frequency Control Program.
SR 3.5.4. 7 -·
Verify ing that each valve credit ed for autom aticall y isolat ing
Ccontin ~d)
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a penetra tion flow path actuate s to the isolati on positio n on
an actual or simulat ed RPV water level isolati on signal is
require d to prevent RPV water invento ry from dropping below
the TAF should an unexpected drainin g event .occur.
•
•

RHR M0-017 and M0-018
RWCU M0-015 and M0-018

The Survei llance Frequency is control led under the
Survei llance Frequency Control Progra~
SR 3.5.4.8
The require d ECCS subsystem is require d to be manually
actuate d. This Surveil lance verifie s that the require d CS
subsystems or LPCI subsystem (includ ing the associa t~d pump/
valve(s )) can be placed into service .
The Surveil lance Frequency is contro lled under the
Survei llance Frequency Control Program.
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B 3.6 CONTAINMENT SYSTEMS
B 3. 6. I. I Primary Containment
BASES ·
BACKGROUND

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
contai.nment boundary are a part of the containment leak
tight barrier. To, maintain this leak tjght barrier:
~.

All penetrations required to be closed during accident
conditions are either:
L

'
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)";

b.

The primary containment air lock is OPERABLE, except
as provided in ·Leo 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 1.
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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APPLICABLE
SAFETY ANALYSES

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 withi·n 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 l·eakage rate assumed in the safety analyses is not
exceeded.
The maximum allowable leak~ge. rate for the primary
containment CLa) is 0.7% by weight of the containment air
per 24 hours at the design basis LOCA maximum peak
containment pressure CPa) of 49.1 psig. The value of Pa
(49.1 psig) is conservative with respe~t 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 containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO

Primary containment OPERABILITY is maintained by limiting
leakage to s 1.0 La, except prior to the first startup after
performing a required Primary Containment Leakage Rate
Test1ng 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.
continued
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Individual leakage rates specified for the primary
containment air lock are addressed in LCO 3.6.1.2.

APP LI CAB I LI TY

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 consequenc~s of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, primary containment is not required
to be OPERABLE in MODES 4 and 5 to prevent leakage of
radioactive material from primary containment.

ACTIONS

A.1

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.

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 MODE 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 ~s 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.
SURVEILLANCE
REQUIREMENTS

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
continued
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SR

3.6.1.1.1

(continued)

valve leakage (SR 3.6.1.3.14), does not necessarily result
in a· failur~ 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 offsite dose consequences
are bounded by the assumptions of the safety analysis. The
Frequency is required by the Primary Containment Leakage
Rate Testing Program.
SR

3.6.1.1.2

Maintaining 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 pressur~zed the drywell, the steam would be directed
through the downcomers into the suppression pool. This SR
is a leak test that corifirms 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 pool are within allowable limits.

L

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program. T~o consecutive t~st
failures, however, would indicate unexpected primary
containment degradation; in this event; as the Note
indicates, a test shall be performed at a Frequency of once
every 12 months until two consecutive tests pass.
(continued)
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BACKGROUND

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
drywall. 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 DBA 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 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
DBA. 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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APPLICABLE
SAFETY ANALYSES

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, SUGh that release of fission
products to the environment is controlled by the rate of
primary containment leakage. The primary containment is
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 (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
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.

J .

~

LCO

As part of primary containment, the air lock's safety
function is related to control of containment leakage ratei
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 req~ired to be OPERABLE.
For the air lock to be ccinsidered OPERABLE, the air lock
interlock mechanism must be OPERABLE, the air lock must be
i.n 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
provision 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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APPLICABILITY

In MODES I, 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 MOD~S 4 and 5 to prevent
leakage of radioactive material from primary containment.

ACTIONS

The ACTIONS are modified by Note I, which allows entry and
exit to perform repairs of the affected air lock component.
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
immediately 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 LCD 3.0.6, actions are not required, even if
primary containment leakage is exceeding L8 • Therefore, the
Note is added to require ACTIONS for LCO 3.6.1.1,
"Primary
Containment, to be taken in this event.·
11

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 must be completed within I hour.
The I hour Completion 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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(continued)

reasonable for locking the OPERABLE air lock door,
considering that the OPERABLE door is 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 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 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 in the air
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 ,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 Specificatio ns (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 perform 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.

(_
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(continued)

completion of the containment entry and exit. This
allowance is acceptable due to the low proba bility
an
event that could pressurize the primary containment ofdurin
the short time that the OPERABLE door is expected to be g
open.
8.1, 8.2, and 8.3
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·a ir lock are inoperable. With both doors
lock inoperable, an OPERABLE door is not avail ableintothebe air
closed. Required Actions C.1 and C.2 are the appro
remedial actio ns. Note 2 allows entry into and exitpriate
from
the primary containment under the control of a dedicated
individual stationed at the air lock to ensure that
one
door is opened at a time (i.e. , the individual perforonly
ms
the
funct i"on of the interlock) .
Required Action B.3 is modified by a "ote that appli es to
air lock doors located in high radia tion areas or areas
with
limited access due to inerti ng and that allows these doors
to be v~rified locked closed by use of admi nistra tive
contr ols. Allowing verif icatio n by admi nistra tive controls
is considered acceptable, since access to these areas
typic ally restr icted . Therefore, the proba bility of is
misalignment of the door, once it has been verif ied to be in
the proper posit ion, 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 B, Required Action C.l requi
res
action to be immediately initia ted to evaluate containmen
overall leakage rates using curre nt air lock leakage test t
resul ts. An evaluation is acceptable since it
overly
conservative to inunediately declare the primary isconta
inment
inoperable if the overall air lock leakage is not withi
n
(continued}
PBAPS UNIT 2

B 3 .6-10

Revision No. O

Primary Containment Air Lock
B 3.6.1.2

BASES
ACTIONS

C.1, C.2, and C.3

(continued)

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 shutdown. 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 Completion Time. This
specified time period is consistent.with the ACTIONS . of
LCO 3.6.l.l, 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. The 24 hour 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.l and 0.2
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 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 challenging plant systems.
SURVEILLANCE
REQUIREMENTS

SR 3. 6. I. 2. l
Maintaining primary containm~nt air locks OPERABLE requires
compliance 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 leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and
primary containment OPERABILITY
(continued)

c
PBAPS UNIT 2

B 3 .6-11

Rev i s i on No.

6

Primary Containment Air Lock
B 3.6.1.2
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.6.1.2.1

(continued)

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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B 3.6.1.3 Primary Contairimerit Isolation Valves (PCIVs) ·
BASES
BACKGROUND

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 val.ves and
other automatic valves designed to close without operator
act ion fo 11 owing 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 normal 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 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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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 1, 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 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 drywellto-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 pressur~ from
reaching the SGT System filter trains in the unlikely event
of a loss of coolant accident (LOCA) during venting.
The Safety Grade Instrument Gas (SGIG) System supplies
pressurized nitrogen ga$ (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: (1)
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 Buil ding-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 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 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~ 124,000 scf at 250 psig, and a
minimum required SGIG System header pressure of 80 psig.

APPLICABLE
SAFETY ANALYSES

The PCIVs LCD 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 LCD.
The DBAs that result in a release of radioactive material
and are mitigated by PCIVs are a LOCA and a main steam line
break CMSLB). In the analysis for each of these accidents,
it is assumed that PCIVs are either closed or close ~ithin
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 ma1n steam isolation valves (MSIVs) is
the most significant variable 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.
continued .
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The OBA analysis assumes t~at within 2 minutes of accident
initiation, isolation of the primary containment is complete
and leakage is terminated, except for the maximum allowable
leakage 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.
The single failure criterion 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 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.

LCO

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 DBA.
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 valve~ 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 isolation function are
adequately addressed in LCO 3.1.8, "Scram Discharge Volume
(SDV) Vent and Drain Valves," and LCO 3.6.1.5, "Reactor
Building-to-Suppression Chamber Vacuum Breakers." The valves
covered by this LCO 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
continued
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de-act ivated and secured in their closed positi on, blind
flange s are in place, and closed systems are intact . These
passiv e isolat ion valves and device s are those listed in
Reference 2 and Reference 5.
MSIVs must meet additi onal leakag e rate requir ement s. Other
PCIV leakage rates are addres sed by LCO 3.6.1. 1, ttPrimary
Containment,tt as Type B or c·test ing.
This LCO provides assura nce that the PC!Vs will perform
their designed safety functi ons to minimize the loss of
reacto r coolan t invent ory and establ ish the primary
containment boundary during accide nts.

APPLICABILITY

In MODES 1, 2, and 3, a OBA could cause a releas e of
radioa ctive materi al to primary contai nment . In MODES 4
and 5, the proba bility and consequences of these events are
redu~ed due to the pressu re and tempe rature limita tions of
these MODES. Theref ore, PCIVs are not requir ed to be
OPERABLE and the primary containment purge and exhaus t valves
are not requir ed to be normally closed in MODES 4 and 5.
Certai n valves , however, are requir ed to be OPERABLE when the
associ ated instrum entatio n is requir ed to be OPERABLE per
LCO 3.3.6. 1, ''Primary Containment Isolat ion Instru menta tion."
(This does not includ e the valves that isolat e the associ ated
instru menta tion.)

ACTIONS

The ACTIONS are modified by a Note allowi ng penetr ation flow
path(s ) except for purge or exhau st valve flow path(s ) to be
unisol ated interm ittentl y under admin istrati ve contro ls.
These contro ls consis t of statio ning a dedica ted operat or at
the contro ls of the valve, who is in contin uous communication
with the contro l room. In this way, the penetr ation can be
rapidl y isolat ed when a need for primary containment
isolat ion is indica ted. Due to the size of the primary
containment purge line penetr ation and the fact that those
penetr ations exhaust direct ly from the containment atmosphere
to the environment, the penet~ ation flow path contai ning
these valves is not allowed to be operat ed under
admin istrati ve contro ls.
c ntinue d
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A second Note has been added to provide clarificatio n 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 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 ne~essary,
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 LCO is not met.
Therefore, Notes 3 and 4 are added to require the proper
actions be taken.

·c

A.I 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.I, 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). 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 mai~ steam lines, an 8 hour Completion Time is 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 MSIVs to OPERABLE
status given the fact that MSIV closure will result in
isolation of the main steam line(s) and a potential for
plant shutdown.
For affected penetrations that have been isolated in
accordance with Required Action A.1, 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 following
an accident, and no long~r 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 for is~lation 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 judg~ent 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.
continued
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B.l
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 ~se
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~l, the affected
penetration flow path(s) must be verified to be isolated on
continued
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(continued )

a periodic basis. This is necessary to ensure that primary
containment penetratio ns required to be isolated following
an accident, and no longer capable of being automatic ally
isolated, will be in the isolation position should an event
occur. This Required Action does not require any testing or
valve manipulat ion. Rather, it inv~lves verificat ion,
through a system walkdown, that those valves outside
containment and capable of potential ly being mispositio ned
are in the correct position. The Completion Time of "once
per 31 days for isolation devices,o utside primary
containment" is appropria te because the valves are operated
under administr ative controls and the probabili ty of their
~isalignm ent is low. For the valves inside primary
containme nt, the time period specified "prior to entering
MODE 2 or 3 from MODE 4, if primary containment was
de-inerte d while in MODE 4, if not performed within the
previous 92 days" is based on engineeri ng judgment and is
considere d reasonabl e in view of the inaccess ibility of the
valves and other administr ative controls ensuring that valve
misalignment is an unlikely possibili ty.
Condition C is modified- by a Note indicatin g that this
Condition is only applicabl e to penetratio n flow paths with
only one PCIV. For penetratio n flow paths with two PCIVs,
Conditions A and B provide the appropria te 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 administr ative
means. Allowing verificati on by administr ative means is
considere d acceptabl e, 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
administr ative means. Allowing verificat ion by
administr ative means is considere d acceptabl e, since the
function of locking, sealing, or securing components is to
ensure that these devices are not inadverte ntly reposition ed.
Therefore , the probabili ty of misalignm ent of these valves,
once they have been verified to be in the proper position, is
low.

With any MSIV leakage rate not within limit, the assumptions
of the safety analysis are not met. Therefore , the leakage
must be restored to within limit within 8 hours.
Restoratio n can be accomplished by isolating the penetratio n
that caused the limit to be exceeded by use of one closed
and de-activa ted automatic valve, closed manual valve, or
blind flange. When a penetratio n is isolated, the leakage
continued
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D.1

(continued)

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 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 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
r.esulting 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 in an orderly manner and without challenging
plant systems.
F.1 and F.2
If any Required Action and associated Completion Time cannot
be met in MODE 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
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly mann.er and without challenging
plant systems.
(continued)
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G.l

If any Required Action and associ ated Completion Time cannot
be met for PCIV(s) required to be OPERABLE during MODE 4 or
5, the unit must be placed in a condit ion in which the LCO
does not apply. Action must be immediately initia ted to
restor e the valve( s) to OPERABLE status . This allows RHR to
remain in servic e while action s are being taken to restor e
the valve.
(conti nued)
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SURVEILLANCE
REQUIREMENTS

SR

3.6.1.3.1

Verifying that the nitrogen inventory is equivalent to a
level in the liquid 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 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.
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
continued
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(continued)

valves are capable of closing in the environment following a
LOCA. Therefore, these valves are allowed to be open for
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 clo.sed 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 verificatio~ 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 the 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. 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 not
required for test taps with a diameter~ 1 inch. The Note 3
allowance is consistent with the original plant licensing
basis.
continued
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SR

3.6.1.3.5

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 assuranc~ 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
continued
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SR

3.6.1.3.7

(continued)

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
mispositione d are in the correct position. This SR does not
apply to valves that cannot be inadvertentl y misaligned,
such as check valves. The Surveillance Frequency is
controlled under the S.urveillance 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 the
Inservice Testing Program.

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 Frequency 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 DEA. This SR ensures that
each automatic PCIV will actuate to its isolation position
on a primary containment isolation signal. The LOGIC SYSTEM
(continued)
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3.6.1.3.10

(continued)

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

,,

3.6.1.3.11

This SR requires a demonstration that a representative
sample of reactor instrumentatf6n line exGess flow check
val ye CEFCVs) 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. Thiiensures 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 isplation 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 Surveillance Frequency
is controlled under the Surveillance Frequency Control
Program.
continued
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SR

3.6.1.3.13

Thi·s SR en~ures 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 valve operators and valve seals supported by the
SGIG System. The Surveillance Frequency is controlled under
the 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 implementation of Alternate Source
Term. At other times pressurization concerns are not
present, thus the purge and exhaust valves can be fully open.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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SR

3.6.1.3.16.

The inflatable seal of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
exhaust valve must be replaced periodically. This will allow
the opportunity for replacement before 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 5.2.2.

6.

UFSAR, Table 7. 3 .1, Note 14.

7.

NEDC-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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B 3.6.1.4 Drywell Air Temperature
BASES
BACKGROUND

The drywell contains the reactor vessel and p1p1ng, which
add heat to the airspace. Drywell coolers remove heat and
maintain a suitab le environment. The average airspace
temperature affects the calculated response,to postulated
Design Basis Accidents (DBAs). The limitat ion on the
drywell average air temperature was developed as reasonable,
based on operating experience. The limitat ion on drywell
air temperature is used in the Reference 1 safety analyses.

APPLICABLE
SAFETY ANALYSES

Primary containment performance is evaluated for a
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 limitat ion 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
structu re under accident loads. Equipment inside primary
containment required to mitigate the effects of a DBA is
designed to operate and be capable of operating under
environmental conditions expected for the accident.

(

Drywell air temperature satisfi es Criteri on 2 of the NRC
Policy Statement.
. LCO

In the event of a OBA, with an initial drywell average air
temperature less than or equal to the LCO temperature limit,
the resulta nt 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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APPLICABILITY

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, maintaining drywell average air
temperature within the limit is not required in MODE 4 or 5.

ACTIONS

A.1
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.
B.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 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.

SURVEILLANCE
REQUIREMENTS

SR 3 . 6 .1. 4.1
Verifying that the drywell average air temperature is within
the LCO limit ensures that op·eration 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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SR

3.6.1.4.1

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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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, Section 5.2.3.1.

3.
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B .3.6 CONTAINMENT SYSTEMS
B 3.6.1.5 Reactor Building-to-Suppression Chamber Vacuum Breakers
BASES
BACKGROUND

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-todrywell 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 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
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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BACKGROUND
(continued)

suppression chamber atmosphere. Low spray temperatures and
atmospheric conditions that yield 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) 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 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
Breaker·s." 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 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~ 124,000 scf at 250 psig, and a
minimum required SGIG System header pressure of 80 psig.

APPLICABLE
SAFETY ANALYSES

Analytical methods and assumptions involving the reactor
building-to-suppression chamber vacuum breakers are used as
part of the accident response of the containment systems.
Internal (suppression-chamber-t o-drywell) and external
(reactor building-to-suppression chamber) vacuum breakers
continued
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(continued)

are provided as part of the primary containment to limit the
negative differe ntial 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 initial ly and to be fully open at 0.75 psid.
Additionally, of the four reacto r building-to-suppression
chamber vacuum breakers (two in each of the two lines from
the reactor build.ing-to-suppression chamber airspac e), one
is assumed to fail in a closed position to satisfy the
single active failure criteri on. Design Basis Accident
(OBA) analyses require the vacuum breakers to be closed
initial ly and to remain closed and leak tight with positiv e
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 setpoi nt of 0.75 psid, are
capable of maintaining the differe ntial pressure within
design limits.
The reactor building-to-suppression chamber vacuum breakers
satisfy Criterion 3 of the NRC Policy Statement.
LCO

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 butter fly
valve) in each of the two lines from the reacto r building to
(continued}
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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 inflata ble seal of the vacuum breakers must be
OPERABLE.

APPLICABILITY

(

-·-",

In MODES 1, 2, and 3, a DBA could result in excessive
negative differe ntial pressure across the drywell wall
caused by the rapid depressurization of the drywell. The
event that results in the limitin g 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 limitin g 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
initiat ion of the Drywell Spray System.
In MODES 4 and 5, the probabflity and consequences of these
events are reduced due to the pressure and temperature
limitat ions in these MODES. Therefore, maintaining reacto r
building-to-suppression chamber vacuum breakers OPERABLE is
not required in MODE 4 or 5.

ACTIONS

A Note has been added to provi_de cl ari fi cation that, for the
purpose of this LCO, separate Condition entry is allowed for
each penetration flow path.

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
consis tent with requirements for inoperable suppression
chamber-to-drywell vacuum breakers in LCO 3.6.1.6 ,

L
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A.1

(continued)

"Suppression Chamber-to-Drywell Vacuum Breakers." The
72 hour Completion Time takes into account the redundant
capability afforded by the remaining breakers, the fact that
the OPERABLE breaker in each of the lines is closed, and the
low probability of an event occurring that would require the
vacuum breakers to be OPERABLt during this period.

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, "Primary 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 on~ vacuum breaker penetration
are not OPERABLE. Therefore, the inoperable vacuum breaker
must be restored to OPERABLE status within 72 hours. 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
opening 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 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. 1) 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
po~er conditions in an orderly manner and without challenging
plant systems.
continued
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l......l

With two lines with one or more vacuum breakers inoperable
for opening, the primary 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 line must be restored to OPERABLE
status within 1 hour. This 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.
F.1 and 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 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
experfence, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging
plant systems.
SURVEILLANCE
REQUIREMENTS

SR

3.6.1.5.1

Verifying that the nitrogen inventory is equivalent to a
level in the liquid 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
design function of the reactor building-to-suppressio n
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 its design
function. The Surveillance Frequency is controlled under
the Surveillance Frequency Control Program.
continued
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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 vacuµm 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 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.
continued
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SR

3.6.1.5.5

Each vacuum breaker must be cycled to ensure that.it opens
properly to perform its design function and returns to its
fully closed position. This _ensures that the safety
analysis assumptions are valid. The Surveillance Frequency
is controlled under the Surveillance Frequency Control
Program.
SR

3.6.1.5.6

Demonstration of air operated vacuum breaker opening
setpoint is necessary to ensure that the safety analysis
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 ~erform its
design function to supply nitrogen gas at the required
pressure for valve operators and valve seals supported by
the SGIG System. The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
REFERENCES
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B 3.6.1.6 Suppression Chamber-to-Drywell Vacuum Breakers
BASES
BACKGROUND

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 suppressi()n
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 differe ntial pressure across
the wetwell drywell boundary. Each vacuum breaker is a self
actuating valve, similar to a check valve, whi~h can be
remotely operated for testing purposes.
A negative differe ntial 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 transie nts in the drywell that occur slowly and are
normally controlled by heating and ventila tion equipment.
Spray actuation or spill of subcooled water out of a break
results in more signifi cant pressure transie nts 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
transie nt. 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
recircu lation ·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 differe ntial 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 .

L
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(continued)

increase in the water clearing inertia in tbe event of a
postulated LOCA, resulting in an increase in the peak
drywell pressure. This in turn will result in an increase
in the pool swell dynamic loads. The internal vacuum
breakers limit the height of the waterleg in the vent system
during normal operation.

APPLICABLE
SAFETY ANALYSES

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 Csuppression chamber-to-drywe 11) 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 establtshed 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 chamberto-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.

--
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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.
·

APP LI CAB lLITY

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
depressuritation 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 MODE 4 or 5.
ACTIONS
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
(continued)
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(continued)

because a single failure in one of the rema1n1ng vacuum
breakers could result in an excessive suppression chamberJ
to-drywell differenti~ pressure during a OBA. Therefore,
with one of the nine required vacuum bre~kers 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 vacuu~
breaker capability would not be adequate.

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 lowrisk 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.

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-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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(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 Time 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 LCO 3.6.1.1, Primary
Containment, must be entered.
D.1 and D.2

1

J '

SURVEILLANCE
REQUIREMENTS

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 indicatton or by performing a leak test that
confirms that.the bypass area between the drywell and
suppre 2sion chamber is less than or equivalent to a one-inch
diameter hole. If the bypass test fails, not only must the
vacuu~ breaker(s) be c~nsidered 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 chamberto-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.
continued
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(continued)

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 full open differential pressure of
0.5 psid is valid. The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
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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/relie 'f 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 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, "Suppression Pool Water Level") is a key
indication of the capacity of the suppression pool to
ful fi 11 t~ese 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 temperatur edesign pressure is 56 psig and design temperature is
2s1 • F (Ref. I);

c. · Condensation oscillation loads-maximum allowable
initial temperature is ll0°F.
APPLICABLE
SAFETY ANALYSES

The postulated OBA against which the primary containment
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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(continued)

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.

LCO

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 WRNM
channel is at I.OOEO % 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
signifi~ant tncrease 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> 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.
(continued}
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{continued)

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.

APPLICABILITY

In MODES 1, 2, and 3, a OBA 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.

ACTIONS

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 initi~ 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 s 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 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 •.

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

(.
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B.l

(continued)

within 12 hours. The 12 hour Completion Time is reasonable,
~ased on operating experience, to reduce power from full
power conditions in an orderly manner and without
challenging plant systems.
C. l

Suppression pool average temperature is allowed to be> 95°F
when any OPERABLE WRNM channel is at l: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 su·spended 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.l, 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 s 120°F).
Additionally, when suppression pool temperature is> 110°F,
increased monitoring of pool.temperature is required to
ensure that it remains s 120°F. The once per 30 minute
Comp 1et ion Ti me is adequate, based on operating exper,i ence.
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 alarms, to alert
the operator to an abnormal suppression pool average
temperature condition.

~/

E. l and E.2
If suppression pool average temperature cannot be maintained
at s 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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ACTIONS

E.1 and E.2

(continued)

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 alJowable bulk and local temperatures
could be exceeded very quickly.
SURVEILLANCE
REQUIREMENTS

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
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.
REFERENCES
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Suppression Pool Water Level
B 3.6.2.2
B 3.6 CONTAINMENT SYSTEMS
B 3.6.2.2 Suppression Pool Water Level
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 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 vessel. The suppression pool volume
ranges between 122,900 ft 3 at the low water level limit of
14.5 feet and 127,300 ft 3 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, mai'n
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 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
excessive pool swell loads during a DBA 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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Suppre ssion Pool Water Level
B 3.6.2.2
BASES

(contin ued)

APPLICABLE
SAFETY ANALYSES

Initial suppres sion pool water level affects suppres sion
pool temper ature response calcula tions, calcula ted drywell
pressur e during vent clearin g for a OBA, calcula ted pool swell
loads for a OBA LOCA, and calcula ted loads due to S/RV
dischar ges. Suppression pool water level must be maintained
within the limits specifi ed so that the safety analysi s of
Reference 1 remains valid.
Suppression pool water level satisfi es Criteri a 2 and 3 of the
NRC Policy Statem ent. -

LCO

A limit that suppres sion pool water level be~ 14.5 feet and
14.9 feet is require d to ensure that the primary containment
conditi ons assumed for the safety analyse s are met. Either
the high or low water level limits were used in the safety
analyse s, depending upon which is more conserv ative for a
particu lar calcula tion.

~

APPLICABILITY

In MODES 1, 2, and 3, a OBA would cause signifi cant loads on
the primary contain ment. In MODES 4 and 5, the probab ility
and consequences of these events are reduced due to the
pressur e and temper ature limitat ions in these MODES. The
requirement for maintai ning suppres sion pool water level
within limits in MODE 4 or 5 is address ed in LCD 3.5.4, "RPV
Water Invento ry Contro l".

ACTIONS
With suppres sion pool water level outside the limits, the
conditi ons assumed for the safety analyse s are not met. If
water 1evel is below the minimum 1evel, the pressur e
suppres sion functio n still exists as long as main vents are
covered , HPCI and RCIC turbine exhaus ts are covered , and S/RV
quenchers are covered . If suppres sion pool water level is
above the maximum level, protect ion against
overpr essuriz ation still exists due to the margin in the peak
containment pressur e analysi s and the capabi lity of the
Drywell Spray System. Therefo re, continu ed operati on for a
limited time is allowed. The 2 hour Completion Time is
suffici ent to restore suppres sion pool water level to within
limits. Also, it takes into account the low probab ility of
an event impacti ng the suppres sion pool water level occurri ng
during this interva l.
c ntinued
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B 3.6.2.2
BASES
ACTIONS
(continued)

B.1 and B.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.
SURVEILLANCE
REQUIREMENTS

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.
REFERENCES
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UFSAR, Sections 5.2 and 14.6.3.
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RHR Suppression Pool Cooling
B 3.6.2.3
)

B 3.6

CONTAINMENT SYSTEMS

B 3.6.2.3

Residual Heat Removal (RHR) Suppression Pool Cooling

BASES
BACKGROUND

Following a Design Basis Accident (DBA), the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The suppression pool is designed to absorb the sudden input
of heat from the primary system. In the lon~ term, the pool
continues to absorb residual heat generated by fuel in the
reactor core. Some means must be provided to remove heat
from the suppression pool so that the temperature inside the
primary containment remains within design limits. This
function is provided by two redundant RHR suppression pool
cooling subsystems. The purpose of this LCO 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 subsystems 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 vi a the full fl ow 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
overall DBA pool cooling requirement for loss of coolant
accidents (LOCAs) and transient events such as a turbine trip
or stuck open.safety/relief valve (S/RV). S/RV leakage and
High Pressure Coolant Injection System and Reactor Core
Isolation Cooling System testing· increase suppression pool
temperature 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 equipped with an 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 for suppression pool cooling when only one
'RHR pump is available. The RHR heat exchanger cross tie
valve is normally closed, and is assumed by designed basis
analyses to be placed in service one hour following a design
basis accident or transient when insufficient electric power
is available (e.g., single EDG failure) to operate two RHR
pumps in a subsystem.
(continued)
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RHR_Suppression Pool Cooling
B 3.6.2.3
BASES

(continued)
Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break LOCAs. The intent of the analyses is 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.

APPLICABLE
SAFETY ANALYSES

The RHR Suppression Pool Cooling System satisfies
Criterion 3 of the NRC Policy Statement.
During a OBA, a m1n1mum of one RHR suppression pool cooling
subsystem is required to maintain the primary containment
peak pressure and temperature below design limits (Ref. 1).
To en~ure 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 when one of the pumps, two heat exchangers in the
sam~ RHR subsystem, the associated RHR heat exchanger cross
tie line, two HPSW System pumps capable of providing cooling
to the two heat eichangers and associated piping, valves,
instrumentation, and controls are OPERABLE.

LCO

'

Management of gas voids is important to RHR Suppression Pool
Cooling System OPERABILITY~

APPLICABILITY

In MODES 1, 2, and 3, a OBA ·could cause a rel ease bf ·
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.

ACTIONS

A.l
With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this Condition, the remaining RHR
suppression pool cooling subsystem is adequate to perform
the primary containment cooling function. However, the
continued

PBAPS UN IT 2

B 3.6-57

Revision No. 126

RHR Suppression Pool Cooling
B 3. 6 .,2. 3
)

BASES
ACTIONS

A.1

(continued)

overall feliability 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.

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 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.

With two RHR suppression pool cooling subsystems inoperable,
one subsystem must be restored to OPERABLE status 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
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 must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant mu$t 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.
(continued)
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B 3.6.2.3
BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.3.1

Verifying the correct align.~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 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, 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

3.6.2.3.2

Verifying that each required RHR pump develops a flow rate
B,600 gprn while operating in the suppression pool cooling
mode with flow through the associated heat exchanger ensures
that pump performance has not degraded during the cycle.
Flow is a normal test of centrifugal pump performance
required by ASME Code (Ref. 3). This test confirms one
point on the pump design curve, and the results are
indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal 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 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. The ability to
(continued)
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BASES
SURVEILLANCE
REQUIREMENTS

SR

3.6.2.3.3

(continued)

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 motoroperated flow control valve and the RHR cross-tie motoroperated valve; therefore, failure of the manual transfer
capabil·ity 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 configuration, 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 (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 Cooling System is not rendered
inoperable by the accumulated gas (i.e., the system is
(continued)
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BASES
SURV EI LLAN CE
REQUIREMENTS

SR 3.6.2.3.4

(continued)

sufficiently filled with water), the Surveillanc~ may be
declared met. 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 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
chal~enge 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.

REFERENCES

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.
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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

Following a Design Basis Accident (DBA), the RHR Suppression
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 DBA 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 blowdown from a DBA 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 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 exchangers and a heat
exchanger cross tie line, which are manually 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
DBA.
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
continued
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BASES
BACKGROUND
(continued)

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.

APPLICABLE
SAFETY ANALYSES

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 SuppressioD 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
of the NRC Policy Statement.

LCD

In the event of a OBA, a m1n1mum of one RHR suppress~on pool
spray subsystem is required to mitigate potential bypass
leakage paths and maintain the primary containment peak
pressure below the design limits (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

APPLICABILITY

In MODES 1, 2, and 3, a OBA could cause 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,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.
(continued)
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BASES

(continued)

ACTIONS
With one RHR suppression pool spray subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE
RHR suppression pool spray subsystem is adequate to perform
the primary containment bypass leakage mitigation function.
However, the overall reliability is reduced because a single
failure in 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 OBA occurring during
this period.

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.
C.l
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 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. 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 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.
(continued)
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(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.4.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR suppression pool spray mode
flow path provides assurance that the proper flow paths will
exist 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 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, 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

3.6.2.4.2

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 Surve1llance Frequency Control Program.
SR

3.6.2.4.3

Deleted
(continued)
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SR

3.6.2.4.4

RHR Suppression Pool Spray 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 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
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 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 Suppression
Pool 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 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
~

(continued)
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SR

3.6.2.4.4

(continued)

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.

(~.
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B 3.6.2.5

Residual Heat Removal (RHR) Drywell Spray

BASES
BACKGROUND

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 functibn is credited in design
basis analyses to limit peak drywell temperature following 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 LCD 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 crosstie 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 wat~r 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 drywel~ 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 pro·cess.
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 p9ol
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 capabili~y 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 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
B 3.6.2.5
BASES (continue d)
APPLICABLE
SAFETY ANALYSES

Reference 2 contains the results of analyses used to
predict primary containment pressure and temperatu re
response following a spectrum of small steam line break
sizes. Steam line breaks are the most limiting events for
drywell temperatu re response, since steam has higher energy
content than liquid. These analyses, with primary focus on
the drywell temperatu re response, take credit for
containme nt sprays and structura l heat sinks in the drywell
and the suppressio n pool airspace. These analyses
demonstra te that, with credit for containme nt spray (drywell
and suppressio n pool), drywell temperatu re is maintaine d
within limits for Environmental Qualifica tion CEO) 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 .

LCO

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
temperatu re and pressure caused by the steam line break, and
to maintain the primary containment peak temperatu re and
pressure below the design limits (Ref. 2). To ensure that
these requireme nts 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 the worst ca~e single active failure. An RHR
drywell spray subsystem is OPERABLE when one of the pumps,
two heat exchangers in the same subsystem , the associate d
RHR heat exchanger cross-tie line, two HPSW System pumps
capable of providing cooling to the two heat exchangers and
associate d piping, valves, instrumen tation, and controls are
OPERABLE.
Management of gas voids is important to RHR. Drywell Spray
System OPERABILITY.

APPLICABILITY

In MODES 1, 2, and 3, a steam line break in the drywell
could cause a rise in primary containme nt temperatu re and
pressure. In MODES 4 and 5,· the probabili ty and
consequences of steam line breaks are reduced due to the
pressure and temperatu re limitatio ns in these MODES.
Therefore , maintainin g RHR drywell spray subsystems
OPERABLE is not required in MODE 4 or 5.
(continue d)
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B 3.6.2.5
BASES (continued)
ACTIONS
With one RHR drywell spray subsystem inoperable, the
inoperable subsystem must be restored to OPERABLE status
within 7 days. 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 is reduced because a single
failure in the OPERABLE subsystem could result in reduced
ability to mitigate the temperature rise associated with a
stea.m 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 probability
of a steam line break in the drywell occurring during this
period .

.Ll
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 cred1ted. 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.1 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
which 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 conditioris from full power conditions
in an orderly manner and without challenging plant
systems.
(continued)
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BASES (continued)
SURVEILLANCE
REQUIREMENTS

SR

3.6.2.5.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR drywell spray mode flow path
provides assurance that the proper flow paths will exist 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 aligned 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 does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of being mispositioned are in tpe 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

3.6.2.5.2

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.

~I

SR 3.6.2.5.3

Deleted

I(continued)
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BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.6.2.5.4

RHR Drywell Spray 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 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 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 fo~ 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 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

,_

=

-
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RHR Drywell Spray
B 3.6.2.5
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.6.2.5.4

(continued)

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.

REFERENCES
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UFSAR, Sections 5.2 and 14.6.3.
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NEDC-33566P - "Safety Analysis Report for Exelon Peach
Bottom Station Units 2 and 3, Constant Pressure Power
Uprate" Revision 0.
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B 3.6.3.1

Deleted
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Primary Containment Oxygen Concentration
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CONTAINMENT SYSTEMS

B 3.6.3·.2

Primary Containment Oxygen Concentration

BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

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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B 3.6.3.2

BASES

(continued)

LCO

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 combustible mixture inside
primary containment.

APPLICABILITY

The primary containment oxygen concentration must be within
the specified limit when primary containment is inerted,
except as allowed by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE I, since this is the condition with the
highest probability of an event that could produce hydrogen.
Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in the plant
shutdown. As long as reactor power is< 15% RTP, the
potential for an event that generates significant hydrogen
is low and the primary containment need not be inert.
Furthermore, the probability of an event that generates
hydrogen occurring within the first 24 hours of a startup,
or within the last 24 hours before a shutdown, is low enough
that these nwindows,n when the primary containment is not
inerted, are also justified. The 24 hour time period is a
reasonable amount of time to allow plant personnel to
perform inerting or de-inerting .

L
ACTIONS

If oxygen concentration is .t!:: 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration
must be restored to< 4.0 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is
::i!:: 4.0 v/o because of the availabilit y 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.
(continued)
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B 3.6.3.2
)

BASES

"--'

ACTIONS
(continued)

.8........1.

If oxygen concentration cannot be restored to within limits
within the required Completion Time, the plant must be
brought to a MODE in which the LCD does not apply. To
achieve this status, power must be reduced to~ 15% RTP
within 8 hours. The 8 hour Completion Time is reasonable,
based on operating experience, to reduce reactor power from
full power conditions in an orderly manner and without
challenging plant systems.
SURV EI LLA NCE

SR

3.6.3.2.1

REQUIREMENTS
The primary containment (drywell and suppression chamber)
must be determined to be inert by verifyin~ that oxygen
concentration is< 4.0 v/o. The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
REFERENCES
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UFSAR, Section 5.2.3.9.5.
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B 3.6.4.1

Secondary Containment

BASES.
BACKGROUND

The function of the secondary containment is to contain and
hold up fission products that may leak from primary
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 secon'dary containment, the secondary
containment is designed to reduce the activity level of the
fission products prior to release to the environment and to
isolate and contain fission products that are released
during certain operations that take place insi~e 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."

APPLICABLE
SAFETY ANALYSES

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 response to each of these limiting events;
(continued)
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Secondary Containment
B- 3.6.4.1
BASES
APPLICABLE
SAFETY ANALYSES
(continu ed)

however, its leak tightnes s is required to ensure that fission
products entrapped within the secondary containment structur e
will be treated by the SGT System prior to discharg e to the
environment.
Secondary containment satisfie s Criterio n 3 of the NRC Policy
Stateme nt.

LCO

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 processed prior to release to the
environment. For the secondary containment to be consider ed
OPERABLE, it must have adequate leak tightnes s to ensure that
the required vacuum can be establis hed and maintain ed.

APPLICABILITY

In MODES l, 2, and 3, a LOCA could lead to a fission product
release to primary containment that leaks to secondary
containment. Therefo re, secondary containment OPERABILITY is
required during the same operatin g conditio ns that require
primary containment OPERABILITY.
In MODES 4 and 5, the probabi lity and consequences of the
LOCA are reduced due to the pressure and tempera ture
limitati ons i~ these MODES. Therefo re, maintain ing secondary
containment OPERABLE is not required in MODE 4 or 5, except
for other situatio ns for which signific ant releases of
radioact ive material can be postulat ed, such as during
movement of RECENTLY IRRADIATED FUEL assembl ies in the
secondary containm ent. However, outside ground level hatches
(hatches H15 through H19 and Torus room access hatch H33) may
not be opened during movement of irradiat ed fuel. This will
maintain CR doses acceptab le.

ACTIONS

A.l
If secondary containment is inoperab le, it must be restored
to OPERABLE status within 4 hours. The 4 hour Completion
Time provides a period of time to correct the problem that is
commensurate with the importance of maintain ing secondary
containment during MODES 1, 2, and 3. This time period also
ensures that the probabi lity of an acciden t (requiri ng
secondary containment OPERABILITY) occurrin g during ~eriods
where secondary containment is inoperab le is minimal.
continue
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ACTIONS
. (contin ued)

8.1
If secondary containment cannot be restore d to OPERABLE
status within the require d 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
Applic ability of the LCD is accepta ble 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
necessa ry repairs to restore the system to OPERABLE status
will be short. However, volunta ry entry into MODE 4 may be
made as it is also an accepta ble low-ris k state. The allowed
Completion Time is reasona ble, based on operati ng experie nce,
to reach the require d plant conditi ons from full power
conditi ons in an orderly manner and without challen ging plant
systems.
C .1

Movement of RECENTLY IRRADIATED FUEL assemblies in the
secondary containment can be postula ted to cause fission
product release to the secondary containment. In such cases,
the secondary containment is the only barrier to release of
fission products to the environment. Therefo re, movement of
RECENTLY IRRADIATED FUEL assemb lies must be immediately
suspended if the secondary containment is inopera ble.
Suspension of these activit ies shall not preclud e completing
an action that involve s moving a component to a safe positio n.
Required Action C.l has been modified by a Note stating that
LCD ·3.0.3 is not applica ble, since the movement of RECENTLY
IRRADIATED FUEL can only be performed in MODES 4 and 5.
(contin ued)
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BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.4.1.1

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 ~s~urance that
exfiltration from the 5econdary containment will 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

J

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 $Orne 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 th~ 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 matntained. 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
continued
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SURVEILLANCE
REQUIREMENTS

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 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 with Surveillance
Requirements which serves the primary purpose of ensuring
OPERABLITY of the SGT System. The inoperability of a SGT
sub~ystem does not necessarily constitute a failure of these
Surveillances relative to the s~condary containment
OPERABILITY. The Surveillance Frequency is controlled under
the Surveillance Frequency Control Program.
REFERENCES

1.

UFSAR, Section 14.6.3.

2.

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)

BASES
BACKGROUND

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.
,,

APPLICABLE
SAFETY ANALYSES

The SCIVs must be OPERABLE to ensure the secondary
containment barrier to fission product releases is
established. The principal accidents for which the secondary
containment boundary is required are a loss of coolant
accident (Ref. 1) and a fuel handling accident inside
secondary contai"nment (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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(continu ed)

boundary establis hed 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 isolatio n 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 Criterio n 3 of the NRC Policy Statement.

LCO

SCIVs form a part of the secondary containment boundary.
SCIV safety function is related to control of offsite
radiatio n releases resultin g from DBAs.

The

The power operated automatic isolatio n valves are consider ed
OPERABLE when their isolatio n times are within limits and the
valves actuate on an automatic isolatio n signal. The valves
covered by this LCO, along with their associat ed ·stroke
times, are listed in Reference 2.
The normally closed isolatio n valves or blind flanges are
consider ed OPERABLE when manual valves are closed or open in
accordance with appropr iate adminis trative controls , automat ic
SCIVs are de-activ ated and secured in their closed position ,
and blind flanges are in place. These passive isolatio n
valves or devices are listed in Reference 2.
APPLICABILITY

In MODES 1, 2, and 3, a DBA could lead to a fission product
release to the primary containment that leaks to the secondary
containment. Therefor e, the OPERABILITY of SCIVs is required .
In MODES 4 and 5, the probabi lity and consequences of-these
events are reduced due to pressure and tempera turelimitati ons in these MODES. Therefo re, maintaining SCIVs
OPERABLE·is not required in MODE 4 or 5, except for other
situatio ns under which signific ant radioact ive releases can
be postulat ed, such as during movement of RECENTLY IRRADIATED
FUEL assemblies in the secondary containment. SCIVs are only
required to be OPERABLE during OPDRVs or handling RECENTLY
IRRADIATED FUEL. Moving irradiat ed fuel assemblies in the
secondary containment may also occur in MODES 1, 2, and 3.
(continu ed)
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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 communication with the control room, at·the
controls of the 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 rendered
inoperable by an inoperable SCIV.

C

A. I and A.2
In the event that· there are one or more penetration fl ow
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.
IsQlation 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 th.e penetration, and the probability of a DBA, 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 verified to be isolated on a periodic
basis. This is necessary to ensure that secondary
(continued)
PBAPS UNIT 2

B 3.6-80

Revision No. 0

SCIVs
B 3.6.4.2

(

BASES
ACTIONS

A.land A.2

(continued)

containment penetrations required to be isolated following
an accident, but no longer capable of being automaticallyisolated, 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 ~hat the affected penetration remains isolated.
Required Action A.2 is modified by two Notes. Note 1
applies to devices lbcated 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 1ow.

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.
continued
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C.1 and C.2

If any Required Action and associa ted Completion Time cannot
be met, the plant must be brought to a MOD~ 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 reasona ble,
based on operati ng experie nce, to reach the require d plant
conditi ons from full power conditi ons in an orderly manner and
without challen ging plant systems.

If any Required Action and associa ted Completion Time are not
met, the plant must be placed in a conditi on in which the LCD
does not apply. If applica ble, CORE ALTERATIONS and the
movement of RECENTLY IRRADIATED FUEL assemblies in the
secondary containment must be immediately suspended.
Suspension of this activit y shall not preclude completion of
movement of a component to a safe positio n.
Required Action 0.1 has been modified by a Note stating that
LCO 3.0.3 is not applica ble, since the movement of RECENTLY
IRRADIATED FUEL can only be performed in MODES 4 and 5.
SURVEILLANCE
REQUIREMENTS

SR

3.6.4.2 .1

This SR verifie s that each secondary containment manual
isolati on valve and blind flange that is not locked, sealed,
or otherw ise secured and is require d to be closed during
acciden t conditi ons is closed. The SR helps to ensure that
post acciden t leakage of radioac tive fluids or gases outside
of the secondary containment boundary is within design
limits. This SR does not require any testing or valve
manipu lation. Rather, it involve s verific ation that those
SCIVs in secondary containment that are capable of being
mispos itioned are in the correc t positio n.
ontinu d
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SR

3.6.4.2.1

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program. This SR does not
apply to valves that are locked, sealed, or otherwise secured
in the closed position, since these were verified to be in
the correct position upon locking, sealing, or securing.
Two Notes have been added to this 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 ALARA 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 isoiation 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 this SR is
in accordance with the INSERVICE TESTING PROGRAM.
SR

3.6.4.2.3

Verifying that each automatic SCIV closes on a secondary
containment isolation signal is required to prevent leakage
of radioactive material from secondary containment following
a DBA or other accidents. This SR ensures that each
automatic SCIV will actuate to the isolation position on a
secondary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 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.
(continued)
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.4.3 · Standby Gas Treatment (SGT) System
BASES
BACKGROUND

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 (DBA) are filtered and adsorbed prior to exhausting
to the environment.
·
A single SGT System is conunon 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,
ahd controls. Both SGT subsystems share a common inlet
plenum. This inlet plenum is connected to the refueling
floor ventilation exhaust duct 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. ~GT System fans OAV020 and 0BV020 automatically start
on Unit 2 secondary containment isolation signals. SGT
System fans OCV020 and 0BV020 automatically start on Unit 3
secondary containment isolation signals.
Each charcoal filter train consists of (components 1-i sted in
order·of the direction of the air flow):
a.

A demister or moisture separator;

b.

An electric heater;

c.

A prefilter;

d.

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 water
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

(

(continued)
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(contin~ed)

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 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 o·peration 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
SAFETY ANALYSES

The design basis for the SGT System is to mitigate the
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.
The SGT System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

Following a DBA, 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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(contin ued)

For Unit 2, one SGT subsystem is OPERABLE when one charcoal
filter train, one fan (OAV020) and associa ted ductwork,
dampers, valves, and control s are OPERABLE. The second SGT
subsystem is OPERABLE when the other charcoal filter train,
one fan (OBV020) and associa ted ductwork, damper, valves, and
control s are OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could lead to a fission product
release to primary containment that leaks to secondary
containment. Therefo re, SGT System OPERABILITY is require d
during these MODES.
In MODES 4 and 5, the probab ility and consequences of these
events are reduced due to the pressur e and temper ature
limitat ions in these MODES. Therefo re, mainta ining the SGT
System in OPERABLE status is not require d in MODE 4 or 5,
except for other situati ons under which signifi cant release
of radioac tive materia l can be postula ted, such as during s
movement of RECENTLY IRRADIATED FUEL assemb lies in the
secondary containment.· The SGT System is only require d to be
OPERABLE during OPDRVs or handling of RECENTLY IRRADIATED
FUEL.

ACTIONS

A .1

With one SGT subsystem inopera ble, the inopera ble subsystem
must be restore d to OPERABLE status in 7 days. In this
Condition, the remaining OPERABLE SGT subsystem is adequate
to perform the require d radioa ctivity release control
functio n. However, the overall system reliab ility is reduced
because a single failure in the OPERABLE subsystem could
result in the radioa ctivity release control functio n not
being adequa tely performed. The 7 day Completion Time 'is
based on consid eration of ;uch factors as the availa bility
the OPERABLE redundant SGT subsystem and the low probab ilityof
of a OBA occurri ng during this period.

Ll
If the SGT subsystem cannot be restore d to OPERABLE status
within the require d Completion Time in MODE l, 2, or 3, 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
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B.1 (contin ued)
Appli cabili ty of the LCO is accept able because the plant risk
in MODE 3 is simila r to or lower than the risk in MODE 4
(Ref. 3) and because the time spent in MODE 3 to perform the
necess ary repair s to restor e the system to OPERABLE status
will be short. However, volunt ary entry into MODE 4 may be
made as it is also an accept able low-ri sk state. The allowed
Completion Time is reason able, based on operat ing experi ence,
to reach the requir ed plant condit ions from full power
condit ions in an orderl y manner and without challe nging plant
systems.
,
c.1 and c.2.2

During movement of RECENTLY IRRADIATED FUEL assem blies, in the
secondary containment when Required Action A.1 cannot be
completed within the requir ed Completion Time, the OPERABLE
SGT subsystem should immediately be placed in operat ion. This
action ensure s that the remaining subsystem is OPERABLE, that
no failur es that could prevent automatic actuat ion have
occurr ed, and that any other failur e would be readil y
detect ed.
An altern ative to Required Action C.1 is to immediately
suspend activi ties that repres ent a potent ial for releas ing
radioa ctive materi al to the secondary containment, thus
placin g the plant in a condit ion that minimizes risk. If
applic able, movement of RECENTLY IRRADIATED FUEL assemblies
must immediately be suspended. Suspension of this activi ty
must not preclude completion of movement of a component to a
safe positi on:
·
The Required Actions of Condition C have been modified by a
Note statin g that LCO 3.0.3 is not a~plic able, since the
movement of RECENTLY IRRADIATED FUEL can only be performed in
MODES 4 and 5.
con inu
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iL..l
If both. SGT subsystems are inoperab le in MODE 1, 2, or 3, the
SGT System may not be capable of supporti ng the required
radioac tivity 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 Applica bility
of the LCD 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
When two SGT subsystems are inoperab le, if applicab le,
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.1 has been modified by a Note stating that
LCD 3.0.3 is not applicab le, since the movement of RECENTLY
IRRADIATED FUEL can only be performed in MODES 4 and 5.
SURVEILLANCE
REQUIREMENTS

SR

3.6.4.3. 1

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 vibratio n can be
detected for correctiv e action. Operation with the heaters on
(automatic heater cycling to maintain temperature) for
~ 15 minutes periodic ally is sufficie nt to eliminat e 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 controll ed under the
Surveillance Frequency Control Program.
~

con in
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SR

3.6.4.3.2

This SR verifies that the required SGT filter testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The VFTP includes testing HEPA filter
performance, charcoal idsorber 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.
SR

3.6.4.3.3

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
prov1de complete testing of the safety function. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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PLANT SYSTEMS
High Pressure Service Water (HPSW) System

BASES
BACKGROUND

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 Basis
Accident (DBA) 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 of
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 closed cross tie valve is supplied
with redundant.safety related power supplies to ensure that
a s i ngl e fa i l ure wi 11 not pr e vent it fr om be i ng op en ed 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 with 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.

I·'

~

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
s 113 ft CD. The minimum l.evel 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 dam
fails or the pond floods. This lineup, however, has to be
manually aligned.
(continued)
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The system is initiated manually from the control room. If
operating during a loss of coolant accident (LOCA), the
system is automatically .tripped to allow the diesel
generators to automatically power only that equipment
necessary to reflood the core. The system (using a single
HPSW pump) is assumed 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 exch~ngers. The RHR System
design permits the system to be initiated as early as 5
minutes after LPCI initiation.

APPLICABLE
SAFETY ANALYSES

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 o{ 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 DBA. Manual alignment of the HPSW cross tie is
assumed at 1 hour after a DBA, 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 DBA with a
single diesel generator failure.
(continued)

PBAPS UNIT 2

B 3.7-2

Revision No. 114

HPSW System
B 3.7.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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 HPSW System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

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 provide 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.
Additi anally, the HPSW cross tie valve (which allows the two
HPSW subsystems to be connected) must be closed so that failure
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
isolatin·g 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").
(continued)
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APPLICABILITY

In MODES l, 2, and 3, the HPSW System is requi r.ed 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 is 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 MODES 4 and 5.

ACTIONS

With one HPSW'subsystem inoperable, the inoperable HPSW
subsystem must be restored to OPERABLE status within 7 days.
With the unit in this condition, the remaining OPERABLE HPSW
subsystem is adequate to perform the HPSW heat removal
function. However, the overall reliabil{ty 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.
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.

With an inoperable cross tie line, the HPSW cross tie line must
be restored to an OPERABLE status within 7 days. 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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(continued)

provide adequate heat removal capacity following a design basis
accident. However, the overall reliability is reduced because
a single failure in the HPSW System could result in a loss of
HPSW System function. Therefore, continued operation is
permitted only for a limited time. The Completion Time is
based on remaining heat removal capacity, and the low
probability of a OBA occurring during this period.
C.1
If one HPSW subsystem or the HPSW cross tie is inoperable and
not restored within the provided 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. 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.

With both HPSW subsystems inoperable, the HPSW System is not
capable of performing its intended function. At least one
subsystem must be restored to OPERABLE status within 8 hours.
The 8 hour Completion Time for restoring one HPSW subsystem to
OPERABLE status, is based on the Completion Times provided for
the RHR suppression pool cooling and spray functions.
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.
(continued)

PBAPS UNIT 2

B

3.7-5

Revision No. 114

HPSW System
B 3.7.1

')

BASES
ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

E.1 and E.2
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 i~ 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 motoroperated 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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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 is designed to provide cooling water for
the removal of heat from equipment, such as the diesel
generators {DGs) ~nd 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 common 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
SAFETY ANALYSES

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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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

The ability of the ESW System to provide 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.

LCO

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 ll3 ft CD res~ectively 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.

APPLICABILITY

In MODES 1, 2, and 3, the ESW System and normal heat sink
are required to be OPERABLE to support OPERABILITY of the
equipment serviced by the ESW System. Therefore, the
ESW System and normal heat sink are required to be OPERABLE
in these MODES.
continued
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(continued)

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
OPERABILJTY requirements in MODES 4 and 5.

ACTIONS

A .1

With one ESW subsystem inoperable, the ESW subsystem must be
restored to OPERABLE status within 7 days. 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 failure in
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.
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 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.
SURVEILLANCE
REQUIREMENTS

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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REQUIREMENTS
(continue d)

SR 3.7.2.2
Verificati on of the n&rmal heat sink temperatu re ensures
that the heat remova 1 ! capability of the ESW and HPSW systems
is within DBA analysis. The water temperature is determined
by using instrumen tation that averages multiple inputs that
measure the normal heat sink temperature. The Surveilla nce
Frequency is controlle d under the Surveillan ce Frequency .
Control Program.· Additionally,_ to ensure that the 92°F
normal heat sink temperature is not exceeded, this
surveillan ce requires hourly monitoring of the normal heat
sink when the temperature is greater than 90°F. The once
per hour· monitoring takes into considera tion n~rmal heat
sink temperature variation s and the increased monitoring
frequency needed to ensure design basis assumptions and
equipment limitatio ns 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 nrit 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
automatic ally realigned to its accident position within the
required time. This SR does not require any testing or
valve manipulat ion; rather, it involves verificat ion that
those valves capable of being mispositioned are in the
correct position. This SR does not apply to valves that
cannot be inadverte ntly misaligne d, ·such as check valves.
This SR is modified by a Note indicating that isolatton of
the ESW System to components or systems may render those
components or systems inoperabl ~. 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 Surveilla nce Frequency is controlled under the
Surveilla nce Frequency Control Program.
C
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SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.7.2.4

This SR verifies that the ESW System pumps will
automatically start to provide cooling water to the required
safety related equipment during an accident 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.
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Emergency Heat Sink

BASES
BACKGROUND

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 dissipation 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 CESW) 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, valve5, 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
offsite 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 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 ~umped 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.
Suf.f i ci en t ca pa c it y ( 3 . 5 5 mi 11 i on ga11 on s of wa t e r ) i s
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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(continued)

APPLICABLE
SAFETY ANALYSES

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 seismic
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 unavailable. 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 H~at Sink satisfies Criterion 3 of.the NRC
Policy Statement.

LCO

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
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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 (LCO 3.7.2, "Emergency Service Water (ESW)
System and Normal Heat Sink").

APPLICABILITY

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 is
required to be OPERABLE in these MODES.
In MODES 4 and 5, the OPERABILITY requirements of the
emergency ~eat sink are determined by the systems it
supports in the event the normal heat sink is unavailable.

ACTIONS

A.1
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. 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.
B .1

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 is 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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(continued)

C.l and C.2
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 orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

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.
REFERENCES
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Main Control Room Emergency Ventilation (MCREV) System

BASES
BACKGROUND

The MCREV System provides a protected environment from which
occupants can control the unit following an uncontrolled
release of radioactivity, hazardous chemicals, or smoke.
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 ~quipment 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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(continued)

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 Cs) (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 restoratio~ 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 w~re 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
radiological 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. l, 2, and 3, respectively).

APPLICABLE
SAFETY ANALYSES

The ability 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.
continued
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(continued)

The MCREV System provides protection from smoke or hazardous
chemicals to the CRE occupants. A periodic offsite chemical
survey, and procedures for co~trolling 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 of the
chemical survey will be analyzed further for control room
habitability purposes.

)

The MCREV System satisfies Criterion 3 of the NRC Policy
Statement.
LCO

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 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.

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.

(continued)

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,
the 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 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 maintain the boundary. For
hazardous chemical events, the CRE chemical boundary is
OPERABLE when the CRE occupants can be protected from
hazardous chemicals. The 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 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 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 LCO 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 doors, 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. This individual 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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APP LI CAB I LI TY

In MODES l, 2, and 3, the MCREV System must be OPERABLE to
ensure that the CRE will remain habitabl e during and
followin g a OBA, since the DBA ·could lead to a fission
product release.
In MODES 4 and 5, the probabi lity and consequences of a OBA
are reduced because of the pressure and tempera ture
limitati ons in these MODES. Therefo re, maintain ing the
MCREV System OPERABLE is not required in MODE 4 or 5,
except:

ACTIONS

a.

During CORE ALTERATIONS; and

b.

During movement of irradiat ed fuel assembl ies in the
secondary containment.

A .1

With one MCREV subsystem inoperab le, for reasons other than
an inoperab le CRE boundary, the inoperab le MCREV subsystem
must be restored to OPERABLE status within 7 days. With the
unit in this conditio n, the remaining OPERABLE MCREV
subsystem is adequate to maintain control room tempera ture
and to perform the CRE occupant protecti on function .
However, the overall reliabil ity 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 probabi lity of a DBA occurrin g during this
time period, and that the remaining subsystem can provide
the required capabil ities.
B.l. B.2 and B.3
If the unfilter ed inleakag e of potentia lly contaminated air
past a CRE boundary and into the CRE can result in CRE
occupant radiolog ical dose greater than the calculat ed dose
of the licensin g basis analyses of DBA consequences (allowed
to be up to 5 rem total effectiv e dose equivale nt (TEDE)),
or inadequ ate protecti on of CRE occupants from hazardous
chemicals or smoke that have been licensed to occur, the CRE
boundary is inoperab le. Actions must be taken to restore an
OPERABLE CRE boundary within 90 days.
con inu d
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B.l, B.2 and B.3 (continued)
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 DBA,
the mitigating actions will ensure that CRE occupant
radiological exposures will not exceed the calculated dose of
the licensing basis analyses of DBA consequences, and that
CRE occupants are protected from hazardous chemicals and
smoke as required. These mitigating qctions 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 DBA occurring
during this time period, and the 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 DBA. In addition, the
90 day Completion Tjme is a reasonable time to diagnose, plan
and repair, and test most problems with the CRE boundary.
C.1
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.
continued
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(conti nued)

0.1. 0.2.1 and 0.2.2

The Required Actions of Condition Dare modified by a Note
indica ting that LCO 3.0.3 does not apply. If moving
irradi ated fuel assemblies while in MODE l, 2, or 3, the
fuel movement is independent of reacto r operat ions.
Therefore, inabil ity to suspend movement of irradi
ated fuel
assemblies is not suffic ient reason to requir e a reacto
r
shutdown.
During movement of irradi ated fuel assem blies in
secondary containment, during CORE ALTERATIONS, ifthethe
inoper able MCREV subsystem cannot be restor ed to OPERABLE
status within the required Completion Time, the OPERAB
LE
MCREV subsystem may be placed in operat ion. This action
ensures that the remaining subsystem is OPERABLE, that no
failur es that would prevent automatic actuat ion will occur,
and that any active failur e will be readil y detect
ed.
An altern ative to Required Action 0.1 is to immediately
suspend activi ties that presen t a poten tial for
ing
radioa ctivity that might requir e isolat ion of thereleas
CRE.
This
places the unit in a condit ion that minimizes the accide nt
risk.
If applic able, CORE ALTERATIONS and movement of
ated
fuel assemblies in the secondary containment mustirradi
be
suspended immediately. Suspension of these activi
shall
not preclude completion of movement of a component ties
to
a
safe
positi on.

Ll
If both MCREV subsystems are inoper able in MODE
2, or 3
for reasons other than an inoper able CRE boundary1, (i.e.,
Condition B), the MCREV System may not be capable
performing the intended functi on. There fore, the of
plant must
be brought to a MODE in which the overal l plant risk
is
minimized. To achieve this status , the plant must be brough
t to
at least MODE 3 within 12 hours. Remaining in the Applic ability
of the LCO is acceptable because the plant risk in MODE 3 is
simila r to or lower than the risk in MODE 4 (Ref.
and because
the time spent in MODE 3 to perform the necessary 5)
repair s 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.
continued
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F.l and F.2
The Required Actions of Conditio n Fare modified by a Note
indicati ng that LCO 3.0.3 does not apply. If moving
irradiat ed fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operatio ns.
Therefo re, inabilit y to suspend movement of irradiat ed fuel
assembl ies is not sufficie nt reason to require a reactor
shutdown.
During movement of irradiat ed fuel assembli es in the
secondary containment, during CORE ALTERATIONS with two MCREV
subsystems inoperab le or with one or more MCREV subsystems
inoperab le due to an inoperab le CRE boundary, action must be
taken immediately to suspend activiti es that present a
potentia l for releasin g radioac tivity that might require
isolatio n of the CRE. This places the unit in a conditio n
that minimizes the accident risk.
If applicab le, CORE ALTERATIONS and movement of irradiat ed
fuel 'assemb lies in the secondar y containment must be
suspended immediately. Suspension of these activiti es shall
not preclude completion of movement of a component to a safe
position .

SURVEILLANCE
REQUIREMENTS

SR 3.7.4.1
This SR verifies that a subsystem in a standby ~ode starts
on demand and continue s to operate for~ 15 minutes.
Standby systems should be checked periodic ally to ensure
that they start and function properly . As the environmental
and normal operatin g conditio ns of this system are not
severe, testing each subsystem periodic ally provides an
adequate check on this system. · The Surveill ance Frequency
is controll ed under the Surveill ance Frequency Control
Program.
SR

3.7.4.2

This SR verifies that the required MCREV testing is
performed in accordance with the Ventilat ion Filter Testing
Program (VFTP). The VFTP includes testing HEPA filter
performance, charcoal adsorber efficien cy, minimum system
flow rate, and the physical propert ies of the activate d
·charcoal (general use and followin g specific operatio ns).
Specific test frequenc ies and addition al informa tion are
discusse d in detail in the VFTP.
continue
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SR

3.7.4.3

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 OBA
consequences and control room habitability ~valuations for
hazardous chemicals. When unfil.tered 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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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 normally 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
SAFETY ANALYSES

The main condenser offgas gross gamma activity rate is an
initial condition of the Main Condenser Offgas System
failure event, discussed in the UFSAR, Section 9.4.5
(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
gamma 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.

LCO

To ensure compliance with the assumptions of the Main
Condenser Offgas System failure event (Ref. l),.the fission
product release rate should be consistent with a noble gas
release to the reactor coolant of 100 pCi/MWt-second after
decay of 30 minutes. The LCO is established consistent
{continued)
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BASES
LCO
(continued)

with this requirement (3293 MWt x 100 µCi/MWt-second =
320,000, µCi/second) and is based on the original licensed
rated thermal power.

APPLICABILITY

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.

ACTIONS
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 valve 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
continued
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8.1. B.2. and

8.3 (continued)

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.
SURVEILLANCE
REQUIREMENTS

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 can radioactive fission gases be in the Main
Condenser Offgas System at significant rates.
REFERENCES
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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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B 3.7.6 Main Turbine 'Bypass System
BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

The Main Turbine Bypass System is designed to control steam
pressur e when reactor steam genera tion exceeds turbine
requirements during unit startup , sudden load reducti on, and
cooldown. ·rt allows excess steam flow from the reactor to
the condenser without going through the turbine . The bypass
tapacit y of the system is 21.96% of the Nuclear Steam Supply
System rated steam flow. Sudden load reducti ons within the
capacit y of the steam bypass can be accommodated without
safety relief valves opening or a reactor scram. The Main
Turbine Bypass System consist s of nine modulating type
hydrau li.cally actuate d 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 contro lled by the bypass
control functio n of the Pressur e Regulator and Turbine
Generator Control System, as discuss ed 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 Pressu re Regulator and
Turbine Generator Control System, the bypass control
functio n will output a bypass flow signal to the bypass
valves. The bypass valves will then open sequen tially to
bypass the excess flow through connecting piping and a
pressur e reducing o~ifice to the condenser.
The Main Turbine Bypass System is expected to functio n
during the electri cal load rejecti on transie nt, the turbine
trip transie nt, and the feedwater contro ller failure maximum
demand transie nt, as described in the UFSAR,
Section 14.5.1 .1 (Ref. 2), Section 14.5.1 .2.1 (Ref. 3), and
Section 14.S.2 .2 (Ref. 4). However, the feedwater
contro ller maximum demand transie nt is the limitin g
licensi ng basis transie nt which defines the MCPR operati ng
limit if the Main Turbine Bypass System is inopera ble.
Opening the bypass valves during the pressu rizatio n events
mitiga tes the increas e in reactor vessel pressur e, which
affects the MCPR during the event.
The Main Turbine Bypass System satisfi es Criteri on 3 of the
NRC Policy Statement.
(continued)
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(contin ued)

LCO

APPLICABILITY

The Main Turbine Bypass System is require d to be OPERABLE to
limit peak pressur e in the main steam lines and maintain
reactor pressur e within accepta ble limits during events that
cause rapid pressu rizatio n, so that the Safety Limit MCPR is
not exceeded. With the Main Turbine Bypass System
inopera ble, modifi cations to the APLHGR operati ng limits
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)"), the MCPR operati ng limits (LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), and the LHGR operati ng limits
(LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be
applied to allow this LCO to be met. The operati ng limits
for the inopera ble Main Turbine Bypass System are specifi ed
in the COLR. An OPERABLE Main Turbine Bypass System
require s the minimum number of bypass valves, specifi ed in
the COLR, to open in response to increas ing main steam line
pressur e. This response is within the assumptions of the
applica ble analyses (Refs. 2, 3, and 4).
The Main Turbine Bypas-s System. is require d to be OPERABLE at
~ 22.6% RTP to ensure that the fuel claddin g integri
ty Safety
Limit and the cladding 1% plastic strain limit are not
violate d during the applica ble safety analyse s transie nts.
As discuss ed in the Bases for LCO 3.2.3, "LINEAR HEAT
GENERATION RATE (LHGR)," and LCO 3.2.2, suffid ent margin to
these limits exists at< 22.6% RTP. Theref ore, these
requirements are only necessary when operati ng at or above
this power level.

ACTIONS
If the Main Turbine Bypass System is inopera ble (one or more
require d bypass valves as specifi ed in the COLR inoper able),
or the require d thermal operati ng limits for an inopera ble
Main Turbine Bypass System, as specifi ed in the COLR, are
not applied , the assumptions of the design basis transie nt
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 operati ng
limits accord ingly. The 2 hour Completion Time is
reasona ble, based on the time to complete the Required
Action and the low probab ility of an event occurring during
this period requiri ng the Main Turbine Bypass System.
(contin ued)
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(continued)

B.1
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 Applicabili ty 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, bas.ed on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner without challenging
unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.6.1
Cycling each mai~ turbine bypass valve through one complete
cycle of full travel demonstrates that the valves are
mechanically OPERABLE and will function when required. The
Surveillanc e Frequency is controlled under the Surveillanc e
Frequency Control Program.
SR 3.7.6.2
The Main Turbine Bypass System is required to actuate
automatical ly to perform its design function. This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The Surveillanc e Frequency is controlled under the
Surveillanc e Frequency Control Program.
(continued)
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REFERENCES

SR 3.7.6.3
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 Surveillanc e Frequency is controlled under the
Surveillanc e Frequency Control Program.
1.

UFSAR, Section 7 .11. 3.

2.

UFSAR, Section 14. S .1.1.

3.

UFSAR, Section 14. S .1. 2 .1.

4.

UFSAR, Section 14.5.2.2.

s.

Deleted

6.

NEDC-33873P, "Safety Analysis Report for Peach Bottom
Atomic Power Station, Units 2 and 3, Thermal Power
Optimizatio n," Revision O.
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Spent Fuel Storage Pool Water Level

BASES
BACKGROUND

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).

APPLICABLE
SAFETY ANALYSES

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.

LCO

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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APP LI CAB I LI TY

This LCD applies during movement of fuel assemblies in the
spent fuel storage pool since the potential for a release of
fission products exists.

ACTIONS
Required Action A.1 is modified by a Note indicating that
LCD 3.0.3 does 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 i mmedi a tel y. Suspension of
this activity shall not preclude completion of movement of a
fuel asse~bly to a safe position. This effectively
precludes a spent fuel handling accident from occurring.
SURVEILLANCE
REQUIREMENTS

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 checked periodically. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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UFSAR, Section- 10.3.

2.

UFSAR, Section 14.6.4.

3.

10 CFR 50.67.
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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
gen e r ato rs C DGs ) ) . As re q ui red by UFSA R, Se ct i on s 1 . 5 a nd.
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 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 source is the 230 kV Nottingham-Cooper
line which ~upplies 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 n~. 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

~
'.

:.1
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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 voltage levels Creal
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.
continued
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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~
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 3 offsite power sources is
provided in the Bases for Unit 3 LCO 3.8.1, "AC SourcesOperating." 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).
continued
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The onsite standby power source for the four 4 kV emergency
buses in 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 busesone 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 a~sociated
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 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 59 seconds
after the initiating signal 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
SAFETY ANALYSES

The initial conditions of OBA and transient analyses in the
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 i.n 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.
LCO

Two qualified circuits between the offsite transmission
network and the onsite Class IE Distribution System and four
separate and independent DGs ensure availabilit y 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 VDC battery chargers),
qualified circuit(s) between the offsite transmission
network and the Unit 3 onsite Class IE AC electrical power
distributio n 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
{continued)
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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 offsite
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 emergency 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 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 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 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.

APPLICABILITY

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 MOQES 4 and 5 are covered in
LCO 3.8.2, "AC Sources-Shutdown."
ACTIONS

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 LCO
3.0.4.b, which allow entry into 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 applied in this
circumstance.

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

j

\
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A.I (continued)
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 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 normal "time zero" for beginning
the allowed outage time "clock." In this Required Action
the Completion Time only begins on discovery that both:

r

a.

A 4 kV emergency bus has no offsite power supplying
its loads; and

b. · A redundant requ.ired 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 lE 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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A.2 (continued)
The remaining OPERABLE offsite 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, function is not lost. 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 probability of a OBA occurring during this period.

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. 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 pow~r 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,
reasonabl~·tim~ for repairs, and the low probability of a
OBA occurring during this period.

continued
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B.l
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 DG,
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.1 if: 1) the Conowingo
line is supplying power to the 13.8kV SBO Switchgear OOA306;
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
continued
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8.1 (continued)
status of the Conowingo Tie-Line changes-after Required
Action 8.1 is initially met, Condition C must be inunediately ·
entered.
·

To ensure a highly reliable power source remains with one DG
inoperable, it is necessary to verify the-availabilit y of.
the required 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 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.

Required Action 8.3 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 DG.
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."
In this Required Action the Completion 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
DG 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 DGs results in

(
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B.3

(continued)

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 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 Ti~e
takes into account the capacity and cap~bility of the
remaining AC sources, reasonable time for repairs, and low
probab1lity 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 inoperabl~ 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.
In 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.
continued
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8.5
The availability of the Conowingo Tie-Line 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 IE Distribution System. The Completion
Time of Required Action 8.5 takes into account the enhanced
reliability 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 DBA
occurring during this period.
The Completion Time for Required Action 8.5 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 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 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 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 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.l Bases discussion).
As in Required Action B.3, the Completion Time allows for an
exception to the normal "time zero" for beginning the
allowed outage time "clock." This exception results in
establishing the "time 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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(continued)

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 (i.e.,
switchyard 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.
·
C.l
If the availability of the Conowingo 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 8.1 is initially met, the DG must be
restored to OPERABLE status within 7 days. 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
8.5).
The 4 kV emergency bus design and loading is 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.l Bases discussion).
In Condition C, the remaining OPERABLE DGs and offsite
circuits are adequate to supply electrical power to the
onsite Class IE 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.
(continued)
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D.1

and D.2 .

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.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 LCD, 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 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 in~perability 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
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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D.1 and D.2 (continued)
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), operati,on 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 invnediately 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.

Th~ configuration of the redundant AC electrical power
system that remains avai"lable 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 inoperab,.e,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a DBA 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 connnensurate 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)
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, unrestricte d operation
may continue. If all but one offsite source is restored
within 24 hours, power operation continues in accordance
with Condition A.
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 restriction s 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 (loss of two or more
offsite circuits). This difference in reliability is offset
by the susceptibil ity 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 OBA occurring during this period.
{continued)
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F.1
With two or more DGs inoperable, with an assumed 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
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 totil 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 auide 1.93
assumed the unit has two DGs. Thus, a loss of both DGs
results in a total loss of ons ite 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.)

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.
continued
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H.l
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.

SURVEILLANCE
REQUIREMENTS

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
s~pplemented 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 Regulato-ry 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 EDG transient operations
during testing.
The nominal frequency value of 60 Hz is
credited in plant analyses for ECCS performance.
(continued)
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SR

3.8.1.1

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 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.

-~

I

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 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
continued
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3.8.1.2 and SR

3.8.1.7

(continued)

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 OG OPERABILITY, but a time constraint is not
imposed. This is because a typical OG 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. Lf 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 OGs, 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 OG 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.
continued
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SR

3.8.1.3

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
temperatur~s, 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 Fr~quency is controlled under the
Surveillance Frequency Control Program.
continued
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3.8.1.3

(continued)

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
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
fai.lures that might result from offsite circuit or grid
perturbations.
Ncite 4 stipulates a prerequisit~ requirement for· performance
of this SR. A successful DG start must precede this test to
credit satisfactory performance.
To-minimize testing of the DGs, Note 5 allows a single test
(instead of two tests, one for each unit) to satisfy the
requirements for both units, with the DG synch~onized 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
f re quen c i es . I f t he DG fa il s on e of th e s e Sur ve i 11 a nc es ,
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 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 plus grace), then the test shall be
performed synchronized to t~e Unit 2 4 kV emergency bus.
continued
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SR

3.8.1.4

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 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 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
Survei 11-ance.
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
continued
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3.8.1.6

(continued)

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 limi1=ed 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 simpl€ 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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SR 3.8.1.8 (continued)
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 performed with Unit 2 in MODE 1 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 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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SR

3.8.1.9

(continued)

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 9f ± 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 factpr 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 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 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 th~ OG 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 DG excitation limits.
To minimize testing of the DGs, 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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SR

3.8.1.10

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 Survei 11 a.nee 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~ 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
circumstantes, 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,
continued
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3.8.1.10

(continued)

but the excitation levels are in excess of those recommended
for the DG. · In such cases, the power faGtor 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 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

3.8.1.11

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 energization of the associated 4 ~V
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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3.8.1.11

(continued)

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, overlapp'ing, 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 ~nd 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 s~rvice, perturb the
electrical distribution system, and challenge safety
systems. This Surveillance tests the applicable logic
associated with ~nit 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 specifietj Frequency 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 appl~cability 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.
continued
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SR

3.8.1.12

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 accept
DBA 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 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
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 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.
(continued)
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3.8.1.12

(continued)

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
~onsistent 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.
continued
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SR

3.8.1.14

Consisten t with Regulatory Guide 1.9 (Ref. 3),
paragraph C.2.2.9, this Surveilla nce requires demonstra tion
that the DGs can start and run continuou sly 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 equivalen t to 92% to 108% of the continuou s
duty rating of the DG, and 2 hours of which is at a load
approximately equivalen t to 108% to 115% of the continuou s
duty rating of the DG. The DG starts for this Surveilla nce
can be performed either from standby or hot condition s. The
provision s for prelube and warmup, discussed in SR 3.8.1.2,
and for gradual loading, discussed in SR 3.8.1.3, are
applicabl e to this SR.
This Surveilla nce verifies, indirectl y, that the DGs are
capable of synchroni zing and accepting loads ·equivalen t to
post accident loads. The DGs are tested at a load
approximately equivalen t to their continuou s duty rating,
even though the post accident loads exceed the continuou s
rating. This is acceptabl e because regular surveillan ce
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 surveilla nce testing.
The values of the testing parameter s can then be
qualitativ ely compared to expected values at post accident
engine loads. In making this comparison it is necessary to
consider the engine parameters as interrela ted indicator s of
remaining DG capacity, rather than ~ndependent indicator s.
The important engine parameters to be considere d in making
this comparison include, fuel rack position,: scavengin g ai·r
pressure, exhaust temperatu re and pressure, engine output,
jacket water temperatu re, and lube oil temperatu re. With
the DG operating at or near continuou s rating and the
observed values of the above parameter s less than expected
post accident values, a qualitativ e extrapola tion which
shows the DG is capable of accepting post accident loads can
be made without requiring detriment al testing.

continued
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3.8.1.14

(continued)

A 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.
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
factor transients above the limit do not invalidate the
test. Note 2 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 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 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 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 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 DG will experience a
continued
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3.8.1.15

(continued)

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 EDG 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. 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 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

3.8.1.16.

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
continued
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3.8.1.16

(continued)

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 1f 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 systemi. 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 pe~forming the test while
the unit is in MODE 1, 2, or 3 does not have applicabil·ity
to Unit 3. The Note only applies to Unit 2, thus the Unit 2
Surveillances shall not be performed with Unit 2 in MOD£ 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 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.
continued
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3.8.1.17

(continued)

The requirement to automatically energize the emergency
loads with 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 trip 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.
Th~ 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

3.8.1.18

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 and 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.
continued
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(continued)

The Surv~illance 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 ~ircuit 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 with 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
s eq u.e nt i a 1 , ove r 1app i ng , or tot a 1 st e ps s o t ha t t he en t i re
connection and loading sequence is verified.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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(continued)

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
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.
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 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.

,I

SR

3. 8 .1. 2 0

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 EDG
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 governor
degradation which could cause a DG to become inoperable.
(·continued)
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(continued)

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 DGs, 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 CSR 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 appl{cable 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 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 CECCS 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
continued
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(continued)

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).
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ELECTRICAL POWER SYSTEMS
AC Sources-Shutdown

BASES
BACKGROUND

A descr iption of the AC sources is provided in the Bases for
LCD 3.8.1 , "AC Sourc es-Op eratin g."

APPLICABLE
SAFETY ANALYSES

The OPERABILITY of the minimum AC sources durin g MODES 4
and 5 and during movement of irrad iated fuel assemblies in
secondary containment ensures that:
a.

The facil ity can be maintained in the shutdown or
refue ling condi tion for extended perio ds;

b.

Suffi cient instru menta tion and contro l capab ility is
avail able for monitoring and maint aining the unit
statu s; and

c.

Adequate AC elect rical power is provided to mitig ate
events postu lated during shutdown, such as a fuel
handling accid ent.

In gener al, when the unit is shut down the Technical
Speci ficati ons requirements ensure that the unit has the
capab ility to mitig ate the consequences of postu lated
accid ents. However, assuming a singl e failu re and
concurrent loss of all offsi te or loss of all onsit e power
is not requi red. The ration ale for this is based on the
fact that many Design Basis Accidents (DBAs) that are
analyzed in MODES l, 2, and 3 have no speci fic analy ses in
MODES 4 and 5. Worst case bounding event s are deemed not
credib le in MODES 4 and 5 because the energy conta ined
within the reacto r pressur~ boundary, reacto r coola nt
temperature and press ure, and corresponding stres ses resul t
in the proba biliti es of occurrences signi fican tly reduced or
elimi nated , and minimal consequences. These devia tions
OBA analy sis assumptions and design requirements during from
shutdown condi tions are allowed by the LCD for requi red
systems.
During MODES l, 2, and 3, various devia tions from the
analy sis assumptions and design requirements are allowed
within the ACTIONS~ This allowance is in recog nition that
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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 I, 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
~redited 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 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 systems necessary for
avoiding immediate difficulty, assuming either a loss 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.
LCO

One offsite circuit supplying the Unit 2 onsite Class IE
power distribution subsystem(s) of LCO 3.8.8, "Distribution
Systems~Shutdown," ensures· that all required Unit 2 powered
· loads are powered from offsite power. Two OPERABLE DGs,
associated with the Unit 2 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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offsi te circu it. In addit ion, some equipment that may be
requi red by Unit 2 is powered from Unit 3 sourc es (e.g. ,
Standby Gas Treatment (SGT) System). There fore, one
quali fied circu it between the offsi te transm ission network
and the Unit 3 onsite Class lE AC elect rical power
distri butio n subsy stem( s), and one DG (not neces sarily a
diffe rent DG than those being used to meet LCO 3.8.2 .b
requir emen ts) capable of suppl ying power to one of the
requi red Unit 3 subsystems of each ~f the requi red
components must also be OPERABLE. Toget her, OPERABILITY
the requir ed offsi te circu it(s) and requi red DG(s) ensur esof
the avail abilit y of suffi cient AC sourc es to opera te the
plant in a safe manner and to mitig ate the consequences of
postu lated events during shutdown (e.g. , fuel handl ing
accid ents) . Automatic initia tion of the requi red DG during
shutdown condi tions is speci fied in LCO 3.3.8 .1, LOP
Instru menta tion.
The quali fied Unit 2 offsi te circu it must be capab le of
maint aining rated frequency and voltag e while connected to
the respe ctive Unit 2 4 kV emergency bus(e s), and of
accep ting requir ed loads durin g an accid ent. Quali fied
offsi te circu its are those that are descr ibed in the UFSAR,
Technical Speci ficati on Bases Sectio n 3.8.1 and are part
the licens ing basis for the unit. A Unit 2 offsi te circuof
it
consi sts of the incoming break er and disco nnect to the
startu p and emergency auxil iary transf orme r, the respe ctive
circu it path to the emergency auxil iary transf orme r, and
circu it path to the Unit 2 4 kV emergency buses requir ed the
LCO 3.8.8 , includ ing feede r break ers to the ·requ ired Unit by2
4 kV emergency buses. A quali fied Unit 3 offsi te circu
it's
requir emen ts are the same as the Unit 2 circu it's
requir emen ts, except that the circu it path, includ ing the
feede r break ers, is to the Unit 3 4 kV emergency buses
requi red to be OPERABLE by LCD 3.8.8 .
The requi red DGs must be capab le of starti ng, accel eratin g
to rated speed and voltag e, and conne cting to their
respe ctive Unit 2 emergency bus on detec tion of bus
under voltag e. This sequence must be accomplished within
10 secon ds. Each DG must also be capab le of accep ting
requi red loads within the assumed loadin g sequence
inter vals, and must contin ue to opera te until offsi te power
can be restor ed to the 4 kV emergency buses . These
capab ilitie s are requir ed to be met from a varie ty of
initia l condi tions such as DG in standb y with engin e hot and
DG in standb y with engine at ambient condi tions. Addit ional
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(con tinue d)

DG capa bilit ies must be demonstrated to meet requ ired
Surv eilla nces , e.g. , capa bilit y of the DG to reve
rt to
standby statu s on an ECCS signa l while oper ating in
test mode. Proper sequencing of loads is a requ ired para llel
func tion for DG OPERABILITY. The nece ssary porti ons
Emergency Serv ice Water System are ·also requ ired to·prof the
ovid e
appr opria te cool ing to each requ ired DG.
The OPERABILITY requirements for the DG capable of
power to the Unit 3 powered equipment are the same supplying
described above, except that the requ ired DG must as
be capable
of connecting to its respe ctive Unit 3 4 kV emergency
bus.
(In addi tion, the Unit 3 ECCS initi atio n logic SRs
are
not
appl icab le, as described in SR 3.8.2 .2 Base s.)
It is acce ptab le for 4 kV em~rgenty buses· to
cross tied
during shutdown cond ition s, perm itting a sing be
le
offs
ite
power circ uit to supply all requ ired buses. No autom
tran sfer capa bilit y is required for offs ite circ uits atic
to be
considered OPERABLE.

APPLICABILITY

The AC sources are required to be OPERABLE in MODE
S 4 and 5
and during movement of irrad iated fuel assem blies
secondary containment to provide assu ranc e that : in the
a.
b.

Systems that provide core cool ing are avai lable ;
Systems needed to mitig ate a fuel handling accid ent
are avai lable ;

c.

Systems nece ssary to mitig ate the effe cts of even
that can lead to core damage during shutdown are ts
avai lable ; and

d.

Instr umen tatio n and contr ol capa bilit y is avai lable
for monitoring and maintaining the unit in a cold
shutdown cond ition or refu eling cond ition .

AC power requirements for MODES 1, 2, and 3 are cove
red in
LCO 3. 8 .1.
(con tinue d)
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(conti nued)

ACTIONS

LCO 3.0.3 is not applic able while in MODE 4 or 5. However,
since irradi ated fuel assembly movement can occur in MODE 1,
2, or 3, the ACTIONS have been modified by a Note statin g
that LCO 3.0.3 is not applic able. If moving irradi ated fuel
assem blies while in MODE 4 or 5, LCO 3.0.3 would not specif y
any action . If moving irradi ated fuel assem blies while in
MODE 1, 2, or 3, the fuel movement is independent of reacto r
operat ions. Theref ore, in either case, inabil ity to suspend
movement of irradi ated fuel assem blies would not be
suffic ient reason to requir e a reacto r shutdown.
A.I and B.l
With one or more require d offsit e circui ts inoper able, or
with one DG inoper able, the remaining requir ed source s may
be capabl e of suppor ting suffic ient requir ed featur es (e.g.,
system, subsystem, divisi on, component, or device ) to allow
contin uation of CORE ALTERATIONS, and fuel movement. For
example, if two or more 4 kV emergency buses are requir ed
per LCD 3.8.8, one 4 kV emergency bus.w ith offsit e power
availa ble may be capable of supply ing suffic ient requir ed
featur es. By the allowance of the option to declar e
requir ed featur es inoper able that are not powered from
offsit e power (Required Action A.I) or capabl e of being
powered by the requir ed DG (Required Action B.I),
approp riate restri ctions can be implemented in accordance
with the affect ed featur e(s) LCOs' ACTIONS. Required
featur es remaining powered from a qualif ied offsit e power
circu it, even if that circui t is consid ered inoper able
because it is not powering other requir ed featur es, are not
declar ed inoper able by this Required Action . If a single DG
is credit ed with meeting both LCD 3.8.2. d and one of the DG
requtre ments of LCD 3.8.2. b, then the requir ed featur es
remaining capabl e of being powered by the DG are not
declar ed inoper able by this Required Action , even if the DG
is consid ered inoper able because it is not capabl e of
powering other requir ed featur es.
A.2.1, A.2.2. A.2.3. B.2.1. B.2.2. 8.2.3. C.l. C,2, and C.3
With an offsit e circui t·not availa ble to all requir ed 4 kV
emergency buses or one requir ed DG inoper able, the option
still exists to declar e all requir ed featur es inoper able
on inued
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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
(con tinue d)
(per Required Actions A.la nd B.l) . Since this
opti on may
invo lve unde sired adm inist rativ e effo rts, the
allow
ance for
suff icie ntly cons erva tive actio ns is made. With
two
or more
requ ired DGs inop erab le, the minimum requ ired
dive
rsity
of
AC power sour ces may not be avai labl e. It is,
ther
efor
e,
requ ired to suspend CORE ALTERATIONS, and
ment of
irrad iate d fuel assemblies in the secondarymove
cont ainm ent.
Suspension of thes e acti viti es shal l not prec
lude completion
of actio ns to esta blis h a safe cons erva tive cond
ition .
These actio ns minimize the prob abil ity of the
occu
rren ce of
post ulat ed even ts. It is furt her requ ired to
imm
edia
tely
init iate actio n to resto re the requ ired AC sour
ces
and
to
cont inue this actio n unti l rest orat ion is acco
mpli
shed
in
orde r to prov ide the nece ssary AC power to the
plan
t
safe
ty
systems.
The Completion Time of immediately is coni isten
requ ired times for actio ns requ iring prompt attet with the
rest orat ion of the requ ired AC elec trica l powe ntio n. The
should be completed as quic kly as poss ible in r sour ces
minimize the time during which the plan t s~fe orde r to
ty systems may
be without suff icie nt power.
Purs uant to LCO 3.0. 6, the Dist ribu tion System
ACTIONS would
not be ente red even if all AC sour ces to it are
inop erab le,
resu lting in de-e nerg izati on. Ther efor e, the
Requ
ired
Actions of Condition A have been modified by
a
Note
to
indi cate that when Condition A is ente red with
no
AC
power
to any requ ired 4 kV emergency bus, ACTIONS for
LCO
3.8.
8.
must be immediately ente red. This Note allow
s
Con
ditio
n
A
to prov ide requirements for the loss of the offs
ite
circ
uit
whether or not a requ ired bus is de-e nerg ized
prov ides the appr opri ate rest ricti ons for the . LCO 3.8. 8
situ atio n
invo lvin g a de-e nerg ized bus.

SURVEILLANCE
REQUIREMENTS

SR

3.8. 2.1

SR 3.8. 2.1 requ ires the SRs from LCD
3.8. 1 that are
nece ssar y for ensu ring the OPERABILITY of the
sour ces in othe r than MODES 1, 2, and 3. SR Unit 2 AC
3.8. 1.8 is not

d
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SR

3.8.2.1

(contin ued)

require d to be met since only one offsite circuit is
require d to be OPERABLE. SR 3.8.1.1 7 is not require d to be
met because the require d OPERABLE DG(s) is not require d to
undergo periods of being synchronized to the offsite
circuit . SR 3.8.1.2 0 is excepted because startin g
independence is not require d with the DG(s) that is not
require d to be OPERABLE. Refer to the corresp onding Bases
for LCD 3.8.1 for a discuss ion of each SR.
This ·sR is modified by a Note. The reason for the Note is
to preclud e requiri ng the OPERABLE DG(s) from being
paralle led with the offsite power network or otherw ise
rendered inopera ble during the performance of SRs, and to
preclud e de-ene rgizing a require d 4 kV emergency bus or
disconn ecting a require d offsite circui t during performance
of SRs. With limited AC sources availab le, a single event
could compromis~ both the require d circui t and the DG. It
is the intent that these SRs must still be capable of being
met, but actual performance is not require d during periods
when the DG and offsite circuit are require d to be OPERABLE.
This SR is modified by a second Note. The reason for the
Note is to preclud e requiri ng the automa tic functio ns of the
DG(s) on an ECCS initiat ion to be functio nal during periods
when ECCS are not require d.
SR

3.8.2.2

This S~rvei llance is provided to direct that the approp riate
Survei llances for the require d Unit 3 AC sources are
governed by the Unit 3 Technical Specif ication s.
Performance of the applica ble Unit 3 Survei llances will
satisfy Unit 3 require ments, as well as satisfy ing th1s
Unit 2 Survei llance Requirement. Seven excepti ons 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 require d by the Unit 2
Specif ication , since there is not a second circuit to
transfe r to. SR 3.8.1.1 2, SR 3.8.1.1 3, SR 3.8.1.1 7,
SR 3.8.1.1 8 CECCS load block require ments only), and
SR 3.8.1.1 9 are excepted since these SRs test the Unit 3
EGCS initiat ion signal, which is not needed for the AC
sources to be OPERABLE on Unit 2. SR 3.8.1.2 0 is excepted
since startin g independence is not require d with the DG(s)
that is not require d to be OPERABLE.
ontinued
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SR 3.8,2.2 (continued)
The Frequency required by the applicable Unit
governs performance ~f that SR for Unit 2.

3

SR also

As Noted, if Unit 3 is not in MODE 1, 2, or 3, the Note to
Unit 3 SR 3.8.2.1 is applicable. This ens~res 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 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 must be met).

REFERENCES

None.

V
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3
)

B 3. 8
B 3.8.3

ELECTRICAL POWER SYSTEMS
Diesel Fuel Oil, Lube Oil, and Starting Air

BASES
BACKGROUND

)

Each of the four diesel generators (DGs) is provided with an
associated storage tank which collectively have a fuel oil
capacity sufficient 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 fuel oil. Regulatory
Guide 1.137 (Ref. 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 gravity), and impurity level.
continued
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BACKGROUND
(continued)

The DG lubrication system is desJgned to provide sufficient
lubrication to permit proper operation of its associated DG
under all loading conditions. The system 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.

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) 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.

LCO

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
continued

l
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(continued)

conjunction with an abil i ty to obtain replacement supp li' es
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 DBA 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, "AC Sources~
Operating," and LCO 3.8.2, "AC Sources~Shutdown."
The starting air system is required to have a minimum
capacity for five successive DG nQrmal 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.

APPLICABILITY

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 abnormal operational
transient or a postulated DBA in either Unit 2 or Unit 3.
Because stqred 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.

ACTIONS

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
DG 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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A.l
With fuel oil level< 33,000 gal in a storag e tank (which
includ es margin for the unusable volume of oil), the 7 day
fuel oil supply for a DG is not availa ble. However, the
Condition is restric ted to fuel oil level reduct ions that
mainta in at least a 6 day supply (with fuel oil transf er
between storag e tanks) . These circum stance s may be caused
by events such as:
·
a.

Full load operat ion require d for an inadve rtent start
while at minimum require d level; or

b.

Feed and bleed operat ions that may be necess itated by
increa sing partic ulate levels or any number of other
oil qualit y degrad ations .

This restric tion allows suffic ient time for obtain ing the
requis ite replacement volume and performing the analys es
requir ed prior to additio n of the fuel oil to the tank. A
period of 48 hours is considered suffic ient to complete
restor ation of the require d level prior to declar ing the DG
inoper able. This period is accept able based on the
remaining capac ity(> 6 days), the fact that procedures will
be initia ted to obtain replen ishmen t, and the low
proba bility of an event during this brief period .

(

In this condit ion, the 7 day lube oil invent ory, i.e.,
suffic ient lube oil to suppor t 7 days of contin uous DG
operat ion at full load condit ions, is not'av ailabl e.
However, the Condit ion is restri ctedt o lube oil volume
reduct ions that maintain at least a 6 day supply . The lube
oil invent ory equiva lent to a_6 day supply is 300 gallon s.
The lube oil invent ory equiva lent to a 6 day supply is 300
gallon s. This restric tion allows suf.fic ient time for
obtain ing,th e requis ite replacement volume. A period of
48 hours is consid ered suffic ient to comple te restor
ation
of the require d volume prior to declar ing the DG
inoper able. This period is accept able based on the
remaining capac ity(> 6 days), the low rate of usage, the
fact that procedures will be initia ted to obtain
replen ishmen t, and the low proba bility of an event during
this brief period .
(contin ued)

(
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C.l
This Condition is entered as a result of a failure to meet
the acceptance criterion for particulates. Normally,
trending of particulate levels allow~ 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.

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 is high
likelihood that the DG would still be capable of performing
its intended function.

(

E. l

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}

PBAPS UNIT 2

B 3.8-52

Revision No. 0

Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3
BASES
ACTIONS

E.1 (continued)
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.
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.address ed by Conditions A
through E,·the associated DG may be incapable of performing
its intended function and must be immediately declared
inoperable.

/

t,

SURVEILLANCE
REQUIREMENTS

SR

3.8.3.1

ihis 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-depend ent 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
replenishmen t fuel from an offsite location.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.3.2

This Survei 11 ance ensures that sufficient 1ubri eating oi 1
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 requ4red by Technical Specificatio ns
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)
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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 Survei 11 ance 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 r~sults from the~e 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. Thes~ 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 ~s 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
D975~81 (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
continued
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3.8.3.3

(continued)

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 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 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-1 ow 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
0975-81, 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 operat\on.
This Surveillance ensures the availability of high quality
fuel oil for the DGs.
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 will
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.
continued
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(continued)

Particulate concentrations should be determined.in
accordance with ASTM 02276-78 (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 oi 1 and has a 1i mi t of 10 mg/1.
It is acceptable to obtain a field sample for subsequent
laboratory kesting 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 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 which the five starts can be accomplished.
The Surveillance 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
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
continued
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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
Survei 11 ance·.
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BASES
BACKGROUND

The DC electrical power system provides the AC emergency
power system with control power. It also provides a source
of reliable, uninterruptible 125/250 VDC power and 125 VDC
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
availabilit y. 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 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 VDC
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 VDC 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 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 MODE 1, 2, or 3, it must receive power from its
associated Unit 2 MCC. The safety related loads between the
125/250 VDC subsystem are not transferabl e except for the
Automatic Depressurization System (ADS) valves and logic
circuits and the main steam safety/reli ef valves. The ADS
logic circuits and valves and the main steam safety/reli ef
valves are normally fed from the Division I DC system.

C

(continued)
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During 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 batteries.
The DC power distribution system is described in more detail
in Bases for LCO 3.8.7, "Distribution System~Operating,"
'and LCO 3.8.8, "Distribution System~Shutdown."
Each battery has adequate storage capacity to carry the
required load continuously for approximately 2 hours.
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 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
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.

C

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 life cycles
and the 100% design demand. The minimum design voltage for
sizing the battery using the methodology in IEEE 485
(Ref. 3) is based on a traditional 1.81 volts per cell at
the end of a 2 hour load profile. The battery terminal
voltage using 1.81 volts per cell is 105 V. Using the
LOOP/LOCA load profile, the predicted value of the battery
terminals is greater than 105 VDC at the end of the profile.
Many lE loads operate exclusively at the beginning of the
profile and require greater than the design minimum terminal
voltage. The analyzed voltage of the distribution panels
and the MCCs is greater than that required during the
LOOP/LOCA to support the operation of the lE loads during
the time period they are required to operate.
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
(continued}

(_
PBAPS UNIT 2

B 3.8-59

Revision No. O

DC Sources-Operating
B 3.8.4

BASES
BACKGROUND
(continued)

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.
A description of the Unit 3 DC power sources is provided in
the Bases for Unit 3 LCO 3.8.4, "DC Sources-Operating."

APPLICABLE
SAFETY ANALYSES

C

The initial conditions of Design Basis Accident (OBA) and
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume
that Engineered 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 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
Statement.
LCO

3

of the NRC Policy

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 in 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
(continued)
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(

APPLICABILITY

DC electrica l power subsystem OPERABILITY requirements are
the same as those required for a Unit 2 DC electrica l power
subsystem, except that the Unit 3: 1) Division I DC
electrica l 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 electrica l 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
addition, a Unit 3 battery charger can be powered from a
Unit 2 AC source, (as described in the Background section of
the Bases for Unit 3 LCO 3.8.4, "DC Sources~Operating"),
and be considered OPERABLE for the purposes of meeting-this
LCO. Thus, loss of any DC electrica l power subsystem does
not prevent the minimum safety function from being
performed ..
The DC electrica l 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 transient s; and

b.

Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated OBA •

.J.·

The DC electrica l power requirements for MODES 4 and 5 are
addressed in LCO 3.8.5, "DC Sources~ Shutdown."
ACTIONS
Pursuant to LCO 3.0.6, the Distribut ion Systems~Operating
ACTIONS would not be entered even if the DC electrica l power
subsystem inoperab ility resulted in de-energization of an AC
or DC bus. Therefore, .the Required Actions.o f Condition A
are modified by a Note to indicate that when Condition A
(continued)
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(continued)

results in de-energization of a Unit 2 4 kV emergency bus
a Unit 3 DC bus, Actions for LCO 3.8.7 must be immediately or
entered. This allows Condition A to provide requirements
for the loss of a Unit 3 DC electri cal power subsystem (due
to performance of SR 3.8.4.7 or SR 3.8.4.8 ) without regard
to whether a bus is de-energized. LCO 3.8.7 provides the
appropriate restric tion for a de-energized bus.
If one Unit 3 DC electri cal power subsystem is inoperable
due to performa~ce of SR 3.8.4.7 or SR 3.8.4.8 , the
remaining DC electri cal power subsystems have the capacity
to support a safe shutdown and to mitigate an accident
condition. In the case of an inoper.able Unit 3 DC
electri cal 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 electri cal power subsystem being inoperable due to
performance of SR 3.8.4.7 or SR 3.8.4.8 . Performance of
these two SRs will result in inoper ability of the Unit 3 DC
divisional batteri es since these batteri es are needed for
Unit 2 operation, more time is provided to restore the
batteri es, if the batteri es are inoperable for performance
of required Surveillances, to preclude the need for a dual
unit shutdown to perform thes·e Surveillances. The Unit 3 DC
electri cal 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
capabi lity of the remaining DC sources.

(

Pursuant to LCO 3.0.6, the Distribution Systems~Operating
ACTIONS would not be entered even if the DC electri cal power
subsystem inoper ability resulte d in de-energization of an AC
bus. Therefore, the Required Actions of Condition A are
modified by a Note to· indicate that when Condition A results
in de-energization of a Unit 2 4 kV emergency bus, Actions
for LCO 3.8.7 must be inunediately entered. This allows
Condition A to provide requirements for the loss of a Unit
DC electri cal power subsystem without regard to whether a 3
bus is de-energized. LCD 3.8.7 provides the appropriate
restric tion for a de-energized bus.
(continued)
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If one of the Unit 3 DC electrical power subsystems is
inoperable for reasons other than Condition A, 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.
C. l

Condition C represents one Unit 2 division 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.

C

If one of the Unit 2 DC electrical power subsystems is
inoperable (e.g., inoperable battery/bat teries, inoperable
required battery charger/chargers, or inoperable required
battery charger/chargers and associated battery/ba tteries),
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 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 Distribution System division.
(continued)

(
PBAPS UNIT 2

B 3.8-63

Revision No. 0

DC Sources -Operating
B 3.8.4
)

BASES
ACTIONS
(continued)

.lL.1

If the 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 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. 6) 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

Condition E 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.
SURVEILLANCE
REQUIREMENTS

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 batteries helps to ensure the effectiveness of the
ch 9rging system and 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 (or
battery eel l) and maintain the battery ( or a- battery eel l)
in a fully charged state. The voltage requirements are
continued
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SR

3.8.4.1

(continued)

based on the minimum cell voltage that will maintain a
charged cell. This is consistent with the assumptions in
the battery sizing calculations. The SR must be performed
unless the battery is on equalize charge or has been on
equalize charge any time during the previous 1 day. 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 1 day. The additional 1 day allows 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 Frequency Control Program.
SR

3.8.4.2

Visual inspection to detect corrosion of the battery cells
and connections or measurement of the resistance of each :
inte·r-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that cou~d potentially degrade battery
performance.
The battery connection resistance limits are established to
maintain connection resistance as low as reasonably possible
to minimize the overall voltage drop across the battery, and
the possibility of battery damage due to heating of
connections.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.4.3

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance. The presence of physical damage or
deterioration does not necessarily represent a failure of
continued
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SR

3.8.4.3

(continued)

this SR, provided an evaluation determines that the physical
damage or deterioration does not affect the OPERABILITY of
the battery Cits ability to perform its design function).
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.4.4 and SR

3.8.4.5

Visual inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anticorrosion material is used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection for corrosion is not intended to require
removal of and inspection under each terminal connection.
The removal of visible corrosiDn is a·preventive maintenance
SR. The presence of visible corrosion does not necessarily
represent a failure of this SR, provided visible corrosion
is removed during performance of this Surveillance.

)

The battery connection resistance limits are established to
maintain connection resistance as low-as reasonably possible
to minimize the ~verall voltage drop across the battery, and
the possibility of battery damage due to heating of
connections.
The Surveillance Frequency is controll·ed under t~e
Surveillance Frequency Control Program.
SR

3.8.4.6

Battery charger capability requirements are based on the
design capacity of the chargers. The minimum charging
c~pacity requirement is based on the capacity to maintain
the associated battery in its fully charged condition, and
continued
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SR

3.8.4.6

(continued)

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.
The Surveillance Frequency is controlled under the·
Surveill~nce Frequency Control Progr~m.
SR

3.8.4.7

A battery service test is a special test of the battery's
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC Electrical Power System. The
discharge rate and test length corresponds to the design
duty cycle requirements.
The Surveill 9nce Frequency is controlled under the
Surveillance Frequency Control Program.
This SR is modified by two Note~. Note 1 allows performance
of either a modified performance discharge test or a
performance discharge test (described ih the Bases for
SR 3.8.4.8) in lie~ of a service test provided the test
performed envelo~s the duty cycle of the battery. This
substitution is acceptable because as long as the test
current is greater than or equal to the actual duty cycle of
the battery, SR 3.8.4.8 represents a more severe test of
battery capacity than a service test.
continued
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SR

3.8.4.7

(continued)

The reason for Note 2 is that performing 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.
SR

3.8.4.8

A battery performance discharge test is a test of the
constant current capacity of a battery, performed between 3
and 30 days after an equalize charge of the battery, 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.
A battery modified performance discharge test is a simulated
duty cycle consisting of just two rates; the one minute rate
published 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 rated
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 should remain
greater than or equal to the minimum battery terminal
voltage specified in the battery performance discharge test.
A modified performance discharge test is a test of the
battery capacity and its ability to provide a high rate,
short duration load (usually th~ 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 performance
discharge test.
Either the battery performance discharge test or the
modified performance discharge test is acceptable for
satisfying SR 3.8.4.8; however, the discharge test may be
continued
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SR

3.8.4.8

(continued)

used to satisfy SR 3.8.4.8 while satisfying the requirements
of SR 3.8.4.7 at the same time only if the test envelops the
duty cycle of the battery.
The acceptance criteria for this Surveillance is consistent
with IEEE-450 (Ref. 5) and IEEE-485 (Ref. 3). 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.
The Surveillance Frequency is controlled under the
Surveillance 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 manufacturers
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. 5), 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. If the rate of discharge varies
significantly from the previous discharge t~st, the absolute
battery capacity may change significantly, resulting in a
capacity drop exceeding the criteria specifi~d above. This
absolute battery capacity change could be a result of acid
concentration in the plate material, which is not an
indication of degradation. Therefore, results of tests with
significant rate differences should be discussed with the
vendor and evaluated to determine if aegradation has
occurred. All th~se Frequencies, with the exception of the
24 month Frequency, are consistent with the recommendations
in IEEE-450 (Ref. 5). The 24 month Frequency is acceptable,
given the battery has shown no signs of degradation, the
unit conditions required to perform the test and other
requirements existing to ensure battery performance during
these 24 month intervals. In addition, the 24 month
Frequency is intended to be consistent with expected fuel
cycle lengths.
continued
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SR 3.8.4.8 (continued)
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 challenge safety
systems. Credit may be taken for unplanned events that
satisfy the Surveillance. The DC batteries of the other
unit are exempted from thh restriction since they are
required to be OPERABLE by both units and the Surveillance
cannot be performed in the manner required by the Note
without resulting in a dual unit shutdown.
SR 3.8.4.9
With the exception of this Surveillance, all other
Surveillances of this Specification (SR 3.8.4.1 through
SR 3.8.4.8) 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 Surveillances will satisfy Unit 3 requirements, as
well as satisfying this Unit 2 Surveillance Requirement.

C

The Fr.equency 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, while performance of the SR is exempted, the SR still
must be met.)
REFERENCES

1.

UFSAR, Chapter 14.

2.

"Proposed IEEE Criteria for Class IE Electrical
Systems for Nuclear Power Generating Stations," June
1969.

3.

IEEE Standard 485, 1983.
{continued}
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4.

Regulatory Guide 1.93, December 1974.

5.

IEEE Standard 450, 1987.

6.

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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DC Sources-Shutdown

BASES
BACKGROUND

A descript ion of the.DC sources is provided in the Bases for
LCD 3.8.4, "DC Sources -Operat ing."

APPLICABLE
SAFETY ANALYSES

The initial conditio ns of Design Basis Accident and
transien t analyses in the UFSAR, Chapter 14 (Ref. 1), assume
that Engineered Safety Feature systems are OPERABLE. The DC
electric al power system provides normal and emergency DC
electric al power for the diesel generato rs CDGs), emergency
auxiliar ies, and control and swit,ching during all MODES of
operatio n.
The OPERABILITY of the DC subsystems is consiste nt with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.
The OPERABILITY of the minimum DC electric al power sources
during MODES 4 and 5 and during movement of irradiat ed fuel
assembl ies·in secondary containment ensures that:
a.

The facility can be maintained in the shutdown or
refuelin g conditio n for extended periods;

b.

Sufficie nt instrume ntation and control capabil ity is
availabl e for monitoring and maintain ing the unit
status; and

c.

Adequate DC electric al power is provided to mitigate
events postulat ed during shutdown, such as a fuel
handling ac.ci dent.

The DC sources satisfy Criterio n 3 of the NRC Policy
Stateme nt.
LCD

The Unit 2 DC electric al power subsystems, with each DC
subsystem consisti ng of two 125 V station batterie s in
series, two battery chargers Cone per battery) , and the
corresponding control equipment and intercon necting cabling
supplyin g power to the associat ed bus, are required to be
continued

PBAPS UN IT 2

B 3.8-72

Revision No. 145

DC Sources -Shutdown
B 3.8.5
BASES
LCO
(conti nued)

OPERABLE to suppo rt Unit 2 DC distrib ution subsystems
requir ed OPERABLE by LCO 3.8.8, "Distr ibutio n System sShutd6wn." When the equipment requir ed OPERABLE: 1) does
not requir e 250 VDC from the DC electr ical power subsystem;
and 2) does not requir e 125 VDC from one of the two 125 V
batter ies of the DC electr ical power subsystem, the Unit 2
DC electr ical power subsystem require ments can be modified
to only includ e one 125 V batter y (the batter y needed to
provide power to requir ed equipment), an associ ated batter y
charge r, and the corres pondin g contro l equipment and
interc onnec ting cablin g supplying 125 V power to the
associ ated bus. This except ion is allowed only if all
250 VDC loads are removed from the associ ated bus. In
additi on, DC contro l power (which provid es contro l power for
the 4 kV load circu it breake rs and the feeder breake rs to
the 4 kV emergency bus) for two of the four 4 kV emergency
buses, as well as contro l power for two of the diesel
genera tors, is provid ed by the Unit 3 DC electr ical power
subsystems. There fore, the Unit 3 DC electr ical power
subsystems needed to suppor t requir ed components are also
requir ed to be OPERABLE. The Unit 3 DC electr ical power
subsystem OPERABILITY requirements are the same as those
requir ed for a Unit 2 DC electr ical power subsystem. In
additi on, batter y charge rs (Unit 2 and Unit 3) can be
powered from the oppos ite unit's AC source (as descri bed in
the Background sectio n of the Bases for LCD 3.8.4, "DC
Sourc es-Op eratin g"), and be consid ered OPERABLE for the
purpose of meeting this LCO.
This requirement ensure s the availa bility of suffic ient DC
electr ical power source s to operat e the unit in a safe
manner and to mitiga te the consequences of postul ated events
during shutdown (e.g., fuel handling accide nts and
inadve rtent reacto r vessel draindown).

APPLICABt LITY

The DC electr ical power source s requir ed to be OPERABLE in
MODES 4 and 5 and during movement of irradi ated fuel
assem blies in the secondary containment provid e assura nce
that:
a.

Required featur es to provide core coolin g are
availa ble;
contin ued

PBAPS UNIT 2

B 3.8-73

Revisi on No. 145

DC Sources -Shutdown
B 3.8.5

BASES
APPLICABILITY
(contin ued)

b.

Required feature s needed to mitiga te a fuel handling
acciden t are availab le;

c.

Required feature s necessa ry to mitiga te the effects of
events that can lead to core damage during shutdown
are availab le; and

d.

Instrum entatio n and control capabi lity is availab le
for monitoring and maintai ning the unit in a cold
shutdown conditi on or refueli ng conditi on.

The DC electri cal power requirements for MODES 1, 2, and 3
are covered in LCD 3.8.4.
ACTIONS

LCD 3.0.3 is not applica ble while in MODE 4 or 5. However,
since irradia ted 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 applica ble. If moving irradia ted fuel
assemb lies while in MODE 4 or 5, LCD 3.0.3 would not specify
any action. If moving irradia ted fuel assemb lies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operati ons. Therefo re, in either case, inabili ty to suspend
movement of irradia ted fuel assemb lies would not be
suffici ent reason to rt~uire a reactor shutdown.
A.l, A.2.1, A.2.2, and A.2.3
If more than one DC distrib ution subsystem is require d
accordi ng to LCO 3.8.8, the DC electri cal power subsystems
remaining OPERABLE with one or more DC electri cal power
subsystems inopera ble may be capable of suppor ting
suffici ent require d feature s to allow continu ation of CORE
ALTERATIONS, fuel movement, and operati ons with a potenti al
for drainin g the reactor vessel.
By allowance of the option to declare require d feature s
inopera ble with associa ted DC electri cal power subsystems
inopera ble, approp riate restric tions are implemented in
accordance with the affecte d system LCOs' ACTIONS. However,
in many instanc es, this option may involve undesir ed
admini strativ e efforts . Therefo re, the allowance for
suffici ently conserv ative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradia ted fuel assemb lies in
secondary containment, and any activit ies that could result
in inadve rtent drainin g of the reactor vessel) .
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A.l. A.2.1 . A.2.2 . and A.2.3

(cont inued ),

Suspension of these activ ities shal1 not preclu de.co mplet ion
of action s to estab lish a safe conse rvativ e condi tion.
These action s minimize the proba bility of the occur rence of
postu lated event s. It is furth er requir ed to immediately
initia te action to restor e the requir ed DC elect rical power
subsystems and to continue this action until resto ration is
accomplished in order to provid e the neces sary DC elect rical
power to the plant safety system s.
The Completion Time of immediately is consi stent with the
requir ed times for action s requi ring prompt atten tion. The
resto ration of the requir ed DC elect rical pow~r subsystems
should be completed as quick ly as possi ble in order to
minimize the time during which the plant safety systems may
be witho ut suffic ient power.
SURVEILLANCE
REQUIREMENTS

SR

3.8.5 .1

SR 3.8.5 .1 requi res performance of all Surve illanc es .
requir ed by SR 3.8.4 .1 through SR 3.8.4 .8. There fore, see
the corres pondi ng Bases for LCO 3.8.4 for a discu ssion of
each SR.
This SR is modified-by a Note. The reason for the Note
to preclu de requi ring the OPERABLE DC elect rical power is
subsystems from being discha rged below their capab ility
provide the requir ed power supply or otherw ise rendered to
inope rable during the performance of SRs. It is the inten t
that these SRs must still be capab le of being met, but
actua l performance is not requi red.
SR 3.8.5 .2
This Surve illanc e is provided to direc t that the appro priate
. Surve illanc es for the requir ed Unit 3 DC elect rical power
subsystems are governed by the Unit 3 Technical
Speci ficati ons. Performance of the appli cable Unit 3
Surve illanc es will satisf y Unit 3 requir emen ts, as well as
satisf ying this Unit 2 Surve illanc e Requirement. The
Frequency requi red by the appli cable Unit 3 SR also governs
performance of that SR for Unit 2.
Ccont·n ed
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REFERENCES

SR 3.8.5.2 (continued)
I

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, while performance of an SR is exempted, the SR still
must be met.)
1.

UFSAR, Chapter 14.

(

_(
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B 3.8.6 Battery Cell·Parameters
BASES
BACKGROUND

This LCO delineates the limits on electrolyte temperature,
level, float voltage, and specific gravity 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 SourcesOperating," and LCO 3.8.5, "DC Sources-Shutdown."

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) 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 consistent 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.

(

Since battery cell parameters support the operation of the
DC electrical power subsystems, they satisfy Criterion 3 of
the NRC Poljcy Statement.
LCO

Battery cell 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 DBA.
Electrolyte limits are conservatively established, allowing
continued DC electrical system function even with Category A
and B limits not met.

APPLICABILITY

The battery cell parameters are required solely for the
support of the associated DC electrical power subsystem.
Therefore, these cell 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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(continued)

ACTIONS

A.I, A.2, and A.3
With parameters of one or more cells in one or more
batteries not within limits (i.e., Category A limits not met
or Category B limits not met, or Category A and B limits not
met) but within the Category C limits specified in
Table 3.8.6-1, the battery is degraded but there is still
sufficient capacity to perform the intended function.
Therefore, the affected battery is not required to be
considered inoperable solely as a result of Category A or B
limits not met, and continued operation is permitted for a
limited period.
The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C limits within
1 hour (Required Action A.l). This check provides a quick
indication of the status of the remainder of the battery
cells. One hour provides time to inspect the electrolyte
level and to confirm the float voltage of the pilot cells.
One hour is considered a reasonable amount of time to
perform the required veri fi cat,i on.
Verification that the Category C limits are met (Required
Action A.2) provides assurance that during the time needed
to restore the parameters to the Category A and B limits,
the battery is still capable of performing its i_ntended
function. A period of 24.hours is allowed to complete the
initial verification because specific gravity measurements
must be obtained for each connected cell. Taking into
consideration both the time required to perform the required
verification and the assurance that the battery cell
parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at
7 day intervals until the parameters are restored to
Category A or B limits. This periodic verification is
consistent with the normal Frequency of pilot cell
surveillances.

(~

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and B limits. Taking into consideration that,
while battery capacity is degraded, sufficient capacity
exists to perform the intended function and to allow time to
fully restore the battery cell parameters to normal limits,
this time is acceptable for operation prior to declaring the
DC batteries inoperable.
{continued)
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.6.......1

SURV EI L LAN CE

SR

REQUIREMENTS

J

When any battery parameter is outside the Category C limit
for any connected cell, sufficient capacity to supply the
maximum expected load requirement is not ensured and the
corresponding DC electrical power subsystem must be declared
inoperable. Additionally, other potentially extreme
conditions, such as not completing the Required Actions of
Condition A within the required Completion Time or average
electrolyte temperature of representative cells falling
below 40°F, also are cause for immediately declaring the
associated DC electrical power subsystem inoperable.
3.8.6.1

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 2), which recommends regular
battery inspections including voltage, specific gravity; and
electrolyte temperature of pilot cells. The SR 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 allows
time for battery parameters to return to normal after the
equalize charge (nominally 3 days) and time to perfor-m the
test (nominally 1 day). 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 Frequency Control Program.
SR

3.8.6.2

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program. In addition, within
24 hours of a battery discharge< 100 V or within 24 hours
of a battery overcharge> 145 V, the battery must be
·
demonstrated to meet Category B limits. Transients, such as
motor starting transients which may momentarily cause
battery voltage to drop to~ 100 V, do not constitute
battery discharge provided the battery terminal voltage and
float· current return to pre-transient values. This
inspection is also consistent with IEEE-450 (Ref. 2), which
recommends special inspections following a severe discharge
or overcharge, to ensure that no significant degradation of
the battery occurs as a consequence of such discharge or
overcharge.
continued
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SR

3.8.6.3

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
Lower than normal temperatures act to inhibit or reduce
battery capacity. This SR ensures that the operating
temperatures remain within an acceptable operating range.
Table 3.8.6-1
This table delineates the limits on electrolyte level, float
voltage, and specific gravity for three different
categories. The meaning of each category is discussed
below.
Category A defines the normal parameter limit for each
designated pilot cell in each battery. The cells selected
as pilot cells are those whose temperature, voltage, and
.
electrolyte specific gravity approximate the state of charge
of the entire battery.
1

The Category A limits specified for electrolyte level are
based on manufacturer's recommendations and are consistent
with the guidance in IEEE-450 (Ref. 2), with the extra
~ inch allowance above the high water level indication for
operating margin to account for temperature and charge
effects. In addition to this allowance, footnote a to
Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided
it is not overflowing. These iimits ensure that the plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 2) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.
The Category A limit specified for float voltage is~ 2.13 V
per cell. This value is based on the recommendation of
IEEE-450 (Ref. 2), which states that prolonged operation of
cells below 2.13 V can reduce the life expectancy of cells.
The Category A limit specified for specific gravity for each
pilot cell is~ 1.195 (0.020 below the manufacturer's fully
continued
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(continued)

charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 2), the specific gravity
readings are based on a temperature of 77°F c2s·c).
The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3°F (l.67°C)
above 77°F c2s·c), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3•f. below 77°F. The specific
gravity of the electrolyte in a cell increases with a loss
of water due to electrolysis or evaporation. Level
correction will be in accordance with manufacturer's
recommendations.
·category B defines the normal parameter limits for each
connected cell. The term "connected cell" excludes any
battery cell that may be jumpered out.
The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above.. The Category B limit
specified for specific gravity for each connected cell is
=!:: 1.195 (0.020 below the manufacturer's fully charged,
nominal specific gravity) with the average of all connected
cells 1.205 (0.010 below the manufactur~r's fully charged,
nominal specific gravity). These values were developed from
manufacturer's reconunendations. The minimum specific
gravity value required for each cell ensures that the
effects of a highly charged or newly installed cell do not
mask overall degradation of the battery.

C

Category C defines the limit for each connected cell. These
· values, although reduced, provide assurance that sufficient
capacity exists to perform the intended function and
mai'ntain a margin of safety.· When any battery parameter is
outside the Category C limit, the assurance of sufficient
capacity described above no longer exists, and the battery
must be declared inoperable.
The Category C limit specified for electrolyte level (above
the top of the plates and not overflowing) ensure that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C Allowable
Value for voltage is based on IEEE-450 (Ref. 2), which

(

{continued)
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(continued)

states that a cell voltage of 2.07 V or below, under float
conditions and not caused by elevated temperature of the
cell, indicates internal cell problems and may require cell
replacement.
The Category C limit of average specific gravity c!:: 1.190, is
based on manufacturer's recommendations. In addition to
that limit, it is required that the specific gravity for
each connected cell must be no less than 0.020 below the
average of all connected cells. This limit ensures that the
effect of a highly charged or new cell does not mask overall
degradation of-the battery.
The footnotes to Table 3.8.6-1 that apply to specific
gravity are applicable to Category A, B, and C specific
gravity. Footnote b of Table 3.8.6-1 requires the above
mentioned correction for electrolyte level and temperature,
with the exception that level correction is not required
when battery charging current, while on float charge, is
< 1 amp. This current provides, in general; an indication
of overall battery condition.

C.

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize.
A stabilized charger current is an acceptable alternative to
specific gravity measurement for determining the state of
charge of the designated pilot cell. This phenomenon is
discussed in IEEE-450 (Ref. 2). Footnote c to Table 3.8.6-1
allows the float charge current to be used as an alternat~
to specific gravity for up to 180 days following a battery
recharge after a deep discharge. Within 180 days each
connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
significant, and confirming measurements must be made within
30 days.
REFERENCES

1.

UFSAR, Chapter 14.

2.

IEEE Standard 450, 1987.
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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".)

C

The secondary plant distribution system for Unit 2 includes
480 VAC load centers El24, E224, E324, and f424.
There are two independent 125/250 VDC 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, "Distribution
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
SAFETY ANALYSES

The initial conditions of Design Basis Accident (OBA) and
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.
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:

C

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.
·
LCO

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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electrica l power distribut ion subsystems needed to support
the required equipment must also be OPERABLE. The Unit 3
electrica l power distribut ion subsystems that may be
required are listed in Unit 3 Table 8 3.8.7-1.
Maintaining the Unit 2 Division I and II and required-Unit 3
AC and DC electrica l power distribut ion 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 electrica l power distribut ion
subsystems will not prevent safe shutdown of the reactor.
The Unit 2 and Unit 3 AC electrica l power distribut ion
subsystems require the associated buses and electrica l
circuits to be energized to their proper voltages. The
Unit 2 and Unit 3 DC electrica l power distribut ion
subsystems require the associated buses to be energized to
their proper voltage from either the associated batteries or
chargers. However, when a Unit 3 DC electrica l power
subsystem is only required to have one 125 V battery and
associated battery charger to be considered OPERABL~ (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 (as read from the associated battery
charger).

(

Based on the number of safety significa nt electrica l loads
associated with each electrica l power distribut ion component
(i.e., bus, load center, or distribut ion panel) listed in
Table B 3.8.7-1, if one or more of the electrica l power
distribut ion 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 electrica l power
distribut ion components such as motor control centers (MCC}
and distribut ion panels, which help comprise the AC and DC
distribut ion systems are not listed in Table B 3.8.7-1. The
loss of electrica l loads associated with these electrica l
power distribut ion 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 electrica l power distribut ion
components become inoperable due to a failure not affecting
the OPERABILITY of an electrica l power distribut ion
component listed in Table B 3.8.7-1 (e.g., a breaker
supplying a single MCC fails open), the individual loads on
the electrica l power distribut ion component would be
{continued}
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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 in Table B 3.8.7-1
(e.g., loss of a 4 kV emergency bus, which results in deenergization 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 LCO for the individual loads are not requir~d 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 powered
from the same offsite circuit.

(

APPLICABILITY

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 OBA.
(continued)
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Electrical power distribution subsystem requirements for
MODES 4 and 5 and other conditions in whH:h AC and DC
electrical power distribution subsystems are required, are
covered in LCO 3.8.8, noistribution Systems-Shutdown."

ACTIONS

A. I

Pursuant to LCO 3.0.6, the DC Sources-Operating ACTIONS
would not be entered even if the AC electrical power
distribution subsystem inoperability resulted in deenergization 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 Unit 3 AC electrical·
power distribution subsystem without regard to whether a
battery charger is 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.

If one of the 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 Completion Time
(continued)
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(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.
C. l

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
in 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.
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).")
(continued}
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D.1
With one Unit 2 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 subsystem could result in the minimum required
ESF functions not being supported. Therefore, the Unit 2 DC
electrical power distribution subsyst~m must be restored to
OPERABLE status within 2 hours.
Condition D represents one Unit 2 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 2 DC power. It is, therefore,
imperative that the operator's attention focus on
continued
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(continued)

stabilizing the plant, minimizing the potential for loss of
power to the remaining electrical power distribution
subsystem, and restoring power to the affected electrical
power distribution subsystem.
This 2 hour limit is more conservative than Completion Times
allowed for the majority of components that would be without
power. Taking exception to LCO 3.0.2 for components without
adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:
a.

The potential for decreased safety when requiring a
change in pl ant conditions Ci. e., requiring a
shutdown) while not allowing stable operations to
continue;

b.

The potential for decreased safety when requ1r1ng
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).
continued

PBAPS UN IT 2

B 3.8-90

Revision No. 85

Di stri but ion Systems-Operating
B 3.8.7
)

BASES
ACTIONS
(continued)

l..._l

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 9lso an acceptable low-risk
state. The allowed· Completion Ttme 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 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 commente a controlled shutdown.

,,)

SURVEILLANCE
REQUIREMENTS

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
continued
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(continued)

alignment ensures the appropriate separation and
independence of the electrical buses are maintained, and
power is available to each required bus. The verification
of indicated power availability on the AC and DC 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 voltage alarms. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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AC and DC Electrical Power Distribution Systems
. TYPE

VOLTAGE

DIVISION I*

DIVISION II*

AC buses

4160 V

Emergency Buses
El2, E32

Emergency Buses
E22, E42

480 V

Load Centers
El24, E324

Load Centers
E224, E424

250 V

Distribution Panel
2AD18

Distribution Panel
2BD18

DC buses

* Each division of the AC and DC electrical power distribution systems is
a subsystem.
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ELECTRICAL POWER SYSTEMS

B 3.8.8

Distribu tion Systems-Shutdown

BASES--·
BACKGROUND

A descript ion of the AC and DC electric al power distribu tion
system is provided in the Bases for LCD 3.8.7, "Distrib ution
Systems -Operat ing."

APPLICABLE
SAFETY ANALYSES

The initial conditio ns of Design Basis Accident and
transien t analyses in the UFSAR, Chapter 14 (Ref. 1), assume
Engineered Safety Feature (ESF) systems are OPERABLE. The
AC and DC electric al power distribu tion systems are designed
to provide sufficie nt capacity , capabil ity, redundancy, and
reliabil ity to ensure the availab ility of necessar y power to
ESF systems so that the fuel, Reactor Cool ant System, and
containment design limits are not exceeded.
The OPERABILITY of the AC and DC electric al power
distribu tion_sys tem is consiste nt with the initial
assumptions of the accident analyses and the requirem ents
for the supported systems' OPERABILITY.
The OPERABILITY of the minimum AC and DC electric al power
sources and associat ed power distribu tion subsystems during
MODES 4 and 5 and during movement of irradiat ed fuel
assembl ies in the secondary containment ensures that:
a.

The facility can be maintain ed in the shutdown or
refuelin g conditio n for extended periods;

b.

Sufficie nt instrume ntation and control capabil ity is
availabl e for monitoring and maintain ing the unit
status; and

c.

Adequate power is provided to mitigate events
postulat ed during shutdown, such as a fuel handling
accident .

. The AC and DC electric al power distribu tion systems satisfy
Criterio n 3 of the NRC Policy Stateme nt.
(continu ed)
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(continu ed).

LCO

Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCOs, d~pending on
the specific plant conditio n. Implicit in those
requirements is the required OPERABILITY of necessar y
support required features . This LCO explicit ly requires
energiza tion of the portions of ·the Unit 2 electric al
distribu tion system necessar y to support OPERABILITY of·
Technical Specific ations required systems, equipment, and
components-both specific ally addresse d by their own LCO,
and implicit ly required by the definiti on of OPERABILITY.
In addition , some components that may be required by Unit 2
receive power through Unit 3 electric al power distribu tion
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 generat ors).
Therefo re, Unit 3 AC and DC electric al power distribu tion
subsystems needed to support the required equipment must
also be OPERABLE.
In addition , it is· acceptab le for required buses to be
cross-ti ed during shutdown conditio ns, permitti ng a single
source to supply multiple redundant buses, provided the
source is capable of maintain ing proper frequency (if
required ) and voltage.
Maintaining these portions of the distribu tion system
energize d ensures the availab ility of sufficie nt power to
operate the plant in a safe manner to mitigate the
consequences of postulat ed events during shutqown (e.g.,
fuel handling acciden ts).

APPLICABILITY

The AC and DC electric al power distribu tion subsystems
required to be OPERABLE in ·MODES 4 and 5 and, during movement
of irradiat ed fuel assembli es in the secondary containment
provide assuranc e that:
a.

Systems that provide core cooling are availabl e;

b.

Systems needed to mitigate a fuel handling accident
are availabl e;
continue d
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c.

Systems necessar y to mitigate the effects of events
that can lead to core damage during shutdown are
availabl e; and

d.

Instrum entation and control capabil ity is availabl e
for monitori ng and maintain ing the unit in a cold
shutdown conditio n or refuelin g conditio n.

The AC and DC electric al power distribu tion subsystem
requirem ents for MODES 1, 2, and 3 are covered in LCO 3.8.7.
ACTIONS

LCD 3.0.3 is not applicab le while in MODE 4 or 5. However,
since irradiat ed fuel assembly movement can occur in MODE l,
2, or 3, the ACTIONS have been modified by a Note stating
that LCD 3.0.3 is not applicab le. If moving irradiat ed fuel
assembl ies while in MODE 4 or 5, LCD 3.0.3 would not specify
any action. If moving irradiat ed fuel assembl ies while in
MOOE 1, 2, or 3, the fuel movement is independent of reactor
operatio ns. Therefo re, in either case, inabilit y to suspend
movement of irradiat ed fuel assembl ies would not be
sufficie nt 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
electric al power distribu tion subsystems to be OPERABLE, one
OPERABLE distribu tion subsystem may be capable of supporti ng
sufficie nt required features to allow continua tion of CORE
ALTERATIONS, and fuel movement. By allowing the option to
declare required features inoperab le with associat ed
electric al power distribu tion subsystems inoperab le,
appropr iate restrict ions are implemented, in accordance with
the affected distribu tion subsystem LCO's Required Actions.
However, in many instance s this option may invdlve undesire d
adminis trative efforts. Therefore~ the allowance for
sufficie ntly conserv ative actions is made, (i.e.~ to suspend
CORE ALTERATIONS, and movement of irradiat ed fuel assembl ies
in the secondary containm ent).
con inue
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(conti nued)

Suspension of these activi ties shall not preclu de completion
of action s to establ ish a safe conser vative condit ion.
These action s minimize the proba bility of the occurr ence of
postul ated events . It is furthe r requir ed to immediately
initia te action to restor e the requir ed AC and DC electr ical
power distrib ution subsystems and to contin ue this action
until restor ation is accomplished in order to provid e the
necess ary power to the plant safety systems.
Notwithstanding performance of the above conser vative
Required Actions, a requir ed residu al heat removal-shutdown
coolin g (RHR-SDC) subsystem may be inoper able. In this
case, Required Actions A.2.1 through A.2.4 do not adequa tely
addres s the concerns relatin g to coolan t circul ation and
heat removal. Pursuant to LCO 3.0.6, the RHR-SOC ACTIONS
would not be entere d. Theref ore, Required Action A.2.5 is
provided to direct declar ing RHR-SDC inoper able, which
result s in taking the approp riate RHR-SDC ACTIONS.
The Completion Time of immediately is consis tent with the
requir ed times for action s requir ing prompt attent ion. The
restor ation of the requir ed electr ical power distri bution
subsystems should be completed as quickl y as possib le in
order to minimize th~ time the plant safety systems may be
withou t power.
I

SURVEILLANCE
REQUIREMENTS

SR

3.8.8. 1

This Surve illance verifi es that the AC and DC electr ical
power distrib ution subsystem is functi oning prope rly, with
the buses energi zed. The verifi cation of indica ted power
availa bility on the buses ensure s that the requir ed power is
readil y availa ble for motive as well as contro l functi ons
for critic al system loads connected to these buses. This
may be performed by verifi cation of absence of low voltag e
alarms . The Surve illance Frequency is contro lled under the
Surve illance Frequency Control Program.
1
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B 3.9 REFUELING OPERATIONS
B 3.9.1 Refueling Equipment Interlocks
BASES
BACKGROUND

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 reacto~ 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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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 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
SAFETY ANALYSES

The refueling interlocks are explicitly assumed in the UFSAR
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.
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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LCO

To prevent criticality during refueling, the refueling
interlocks ensure that fuel assemblies are not loaded with
any control rod withdrawn.
To prevent these conditions frbm 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.

APPLICABILITY

)

In MODE 5, a prompt reactivity excursion could cause fuel
damag~ and subsequent release of radioactive material to the
environment. The refueling equipment interlocks protect
against prompt reactivity ex~ursions 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.

ACTIONS
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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SURVEILLANCE
REQUIREMENTS

SR

3.9.1.l

Performance of a CHANNEL FUNCTIONAL TEST demonstrates each
required refueling equipment interlock will function
properly when a simulated or actual signal indicative 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.
REFERENCES

1.

UFSAR, Sections 1.5.1.1, 1.5.1.8.1, 1.5.2.2.7, and
1.5.2.7.1.
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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 allrods-in signal (from the control rod full-in position
indicators discussed in LCO 3.9.4, ncontrol Rod Position
Indicationn) and a rod selection signal (from the Reactor
Manual Control System).

C

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
SAFETY ANALYSES

The refueling position one-rod-out interlock is explicitly
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.
· 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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(continued)

The refuel position one-rod-out interlock satisfies
Criterion 3 of the NRC Policy Statement.

LCD

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.

APPLICABILITY

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
contra1 rods are inserted,' thereby preventing cri ti ca1i ty
during shutdown conditions.

C
ACTIONS

A.I 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 inunediately 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 Interlock
B 3.9.2

.,

)

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

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 Ci .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 controlled under the
Surveillance Frequency Control Program.
SR

3.9.2.2

Performance of a CHANNEL FUNCTIONAL TEST on each chann~i
demonstrates the associated refuel position one-rod-out
interlock will function properly when a simulated or actual
signal indttative 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 Ci .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.
REFERENCES
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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 mo<fe 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 during refueling operations.

APPLICABLE
SAFETY ANALYSES

Prevention and mitigation of prompt reactivity excursions
during refueling are provided by the refueling interlocks
(LCO 3.9.l and LCO 3.9.2), the SOM (LCO 3.1.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 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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Cont ro 1 Rod Posit i-on
B 3.9.3
)

BASES

(continued)

LCO

All control rods must be fully inserted during applicable
ref~eling conditions to minimize the probability of an
inadvertent criticality during refueling.

APPLICABILITY

During MODE 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 cell. 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.

ACTIONS
With 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.
·SURVEILLANCE
REQUIREMENTS

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 controlled under the
Surveillance Frequency Control Program:
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 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 information 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.

C
APPLICABLE
SAFETY ANALYSES

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 (Ref. 2) assumes the functioning of the
refueling interlocks and adequate SDM. 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

BASES {continued)
LCO

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.

APPLICABILITY

During MODE 5, the control rods must have OPERABLE full-in
position indication to ensure the applicable refueling
interlocks wil 1 be OPERABLE.
In MODES I and 2, requirements for control rod pos1tion 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.

ACTIONS

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 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 inunediately 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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Control Rod Position Indication

B 3.9.4

BASES
ACTIONS

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 inunediately initiated to
fully insert the control rod{s) associated with the
inoperable full-in position indicator{s) and disarm
{electrical ly 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
electricall y 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 must be used to ensure the
control rod is fully inserted {e.g., use the "OO" notch
position indication).

(
SURVEILLANCE
REQUIREMENTS

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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BASES {continued}
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 Cont ro 1 Rod OPERABILITY - Refue 1i ng
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
SAFETY ANALYSES

Prevention and mitigation of prompt reactivity excursions
during refueling are provided by 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 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 protectfon should a
prompt reactivity excursion occur.
Control rod OPERABILITY during refueling satisfies
Criterion 3 of the NRC Policy Statement.

LCO

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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)

BAS ES
LCO
(continued)

being automatically inserted upon receipt of a scram signal.
Inserted control rods have already completed their
reactivity control function,. a~d therefore, are not required
to be OPERABLE.

APPLICABILITY

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.

ACTIONS
)

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.
SURVEILLANCE
REQUIREMENTS

SR

3.9.5.1 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~ 940 psig.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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Control Rod OPERABILITY~Refueling
B 3.9.5
BASES
SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.9.5.1 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 acknowledges 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.

UFSAR, Section 1.5.

2.

UFSAR, Section 14.5.3.3.

3.

UFSAR, Section 14.5.3.4.

C
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RPV Water Level
B 3.9.6
)

B 3.9
B 3.9.6

REFUELING OPERATIONS
Reactor Pressure Vessel (RPV) Water Level

BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

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 assembliesror 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 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 in the core, as well as the dropped assembly,
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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 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.

LCD

A minimum water level of 458 inches above RPV instr.ument
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
limits.
APPLICABILITY

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 possibili ty of a fuel handling accident in containment
that is beyond the assumptions of the safety analysis. If
irradiate d fuel is not present within the RPV, there can be
no ·significant radioacti vity release as a result of a
postulated fuel handling accident. Requirements for fuel
handling accidents in the spe·nt fuel storage pool are
covered by LCO 3.7.7, "Spent Fuel Storage Pool Water Level."

ACTIONS
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 inunediately 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)

(
PBAPS UNIT 2

B 3 .9-18

Revision No. 0

RPV Water Level
B 3.9.6

)

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.9.6.1

Verification of a m1n1mum water level of 458 inches above
RPV instrument zero ensures that the design basis for .the
postulated fuel handling accident analysis during refueling
operations 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.
REFERENCES
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1.

UFSAR, Section 14.6.4.

2.

UFSAR, Section 10.3.

3.

10 CFR 50.67.
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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 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 conunon 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 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.

C
APPLICABLE
SAFETY ANALYSES

With the unit in MODE 5, the ·RHR System is not reguired 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.

LCO

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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B 3.9.7
BASES
LCO
C-contiriued)

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 ~xchanger in the opposite loop to make a complete
subsystem. 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 operating subsystem every 8 hours.

APPLICABILITY

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.

ACTIONS

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 in reduced decay heat removal capability. The 1 hour
Completion Time is based on decay heat removal function and
continued
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B 3.9.7
BASES
ACTIONS

A.I

(continued)

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. For example, this may include the use of the
Reactor Water Cleanup System, operating with the
regenerative heat exchanger bypassed. The method used to
remove the decay heat should be the most prudent choice
based on unit conditions.
'
8.1, B.2, 8.3. 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.I, 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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)

BASES
ACTIONS
(continued)

C.l and C.2
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.

SURVEILLANCE
REQUIREMENTS

SR

3.9.7.1

This Surveillance demonstrates that the RHR shutdown cooling
subsystem is in operatio~ and circulating rea~tor 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 (SDC) 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 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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3.9.7.2

(continued)

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 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 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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SR

3.9.7.2

(continued)

parameters, remote monitoring) may be used to monitor the
susceptible location. Monitoring fs 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 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.

REFERENCES

PBAPS UN IT 2

None.
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B

3.9.8 Residual Heat Removal (RHR)-Low Water Level

BASES
BACKGROUND

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 connnon 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 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
SAFETY ANALYSES

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.

LCO

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 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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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.

APPLICABILITY

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 ~n 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
CRHR)-High Water Level."

ACTIONS
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

E
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A.I

(continued)

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
capability.
Alternate decay heat removal methods are available to the
operators for review and preplanning in the unit's .Operating
Procedures. For example, this may include the use ·of the
Reactor Water Cleanup System, operating with the
regenerative heat exchanger bypassed. The method used to
remove decay heat should be the most prudent choice based on
unit conditions.
8.1, 8.2, and 8.3
With the required decay heat removal subsystem(s) inoperable
and the required ·alternate method(s) of decay heat removal
not available in accordance with Required Action A.I,
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 admin,strative 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, 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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C.1 and C.2
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.

SURVEILLANCE
REQUIREMENTS

SR

3.9.8.1

This Surveillance demonstrates that one 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

3.9.8.2

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
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, 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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3.9.8.2

(continued)

the location and orientation of important components that
can become sources of gas or c6uld 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 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 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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(continued)

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 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.
REFERENCES

PBAPS UN IT 2

None.
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SPECIAL OPERATIONS
Inservice Leak and Hydrostat ic Testing Operation

BASES
BACKGROUND

The purpose of this Special Operation s LCO is to allow
certain reactor coolant pressure tests to be performed in
MODE 4 when the metallurg ical characte ristics of the reactor
pressure vessel (RPV) or plant temperatu re control
capabilit ies during these tests require the pressure testing
at temperatu res> 212°F (normally correspon ding to MODE 3)
or to·allow completing these reactor coolant pressure tests
when the initial condition s do not require temperat ures>
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 temperatu res exceed
212°F when the control rod scram time testing is initiated
in conjunctio n with an inservice leak or hydrostat ic test.
These control rod scram time tests would be performed in
accordance with LCD 3.10.4, "Single Control Rod Withdrawal Cold Shutdown," during MODE 4 operation .
Inservice hydrostat ic 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. Recircula tion pump operation and
a water solid RPV (except for an air bubble for pressure
control) are used to achieve the necessary temperatu res and
pressures required for these tests.· The minimum
temperatu res Cat the required pressures ) allowed for these
tests are determined from the RPV pressure and temperatu re
(P/T) limits required by LCO 3.4.9, "Reactor Coolant System
(RCS) Pressure and Temperature (P/T) Limits." These limits
are conservat ively based on the fracture toughness of the
reactor vessel, taking into account anticipat ed vessel
neutron fluence.
With increased reactor vessel fluence over time, the m1n1mum
allowable vessel temperatu re 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 surveillan ce specimens removed from the vessel.
Hydrostat ic and leak testing may eventuall y be required with
minimum reactor coolant temperatu res> 212°F. However, even
with required minimum reactor coolant temperat ures< 212°F,
maintaini ng RCS temperatu res within a small band during the
continued
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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
increasing pressure
testing required by
reactor pressures~

RCS system leakage tests require
to approximately 1000 psig. Scram time
SR 3.1.4.1 and SR 3.1.4.4 requires
800 psig.

Other testing may be performed in conjunction with the
allowances for inservice leak or hydrostatic tests and
control rod scram time tests.

APPLICABLE
SAFETY ANALYSES

Allowing the reactor to be considered in MODE 4 when the
reactor coolant t~mperature 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 LCO, 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 tontainment
described in Reference 2. Therefore, these requirements
will conservatively limit radiation releases to the
environment.
continued
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In the unlikel y event of any primary system leak that could
result in ,drainin g of the RPV, the reactor vessel would
rapidly depres surize. The makeup capabi lity require d in
MODE 4 by LCO 3.5.4, "RPV Water Invento ry Contro l," would be
more than adequate to keep the RPV water level above TAF
under this low decay heat load conditi on. Small system
leaks would be detecte d by leakage inspect ions before
signifi cant invento ry loss occurre d.
For the purposes of this test, the protect ion provided by
normally require d MODE 4 applica ble LCOs, in additio n to the
secondary containment requirements require d to be met by
this Special Operati ons LCD, will ensure accepta ble
consequences during normal hydros tatic test conditi ons and
during postula ted acciden t conditi ons.
As describ ed in LCD 3.0.7, compliance with Special
Operati ons LCOs is optiona l, and therefo re, no criteri a of
the NRC Policy Statement apply. Special Operati ons LCOs
provide flexib ility to perform certain operati ons by
approp riately modifying require ments of other LCOs. A
discuss ion of the criteri a satisfi ed for the other LCOs is
provided in their respect ive Bases.

LCD

As describ ed in LCO 3.0.7, compliance with this Special
Operati ons LCO is optiona l. Operati on at reactor coolant
temper atures> 212°F can be in accordance with Table 1.1-1
for MODE 3 operati on without meeting this Special Operati ons
LCO or its ACTIONS. This option may be require d due to P/T
limits, however, which require testing at temper atures
> 212°F, while the ASME inservi ce test itself require s the
safety /relief valves to be gagged, preven ting their
OPERABILITY. Additio nally, even with require d minimum
reactor coolant temper atures< 212°F, RCS temper atures may
drift above 212°F during the performance of inservi ce leak
and hydros tatic testing or during subsequ ent control rod
scram time testing , which is typica lly performed in
conjun ction with inservi ce leak and hydros tatic testing .
While this Special Operati ons LCD is provide d for inservi ce
leak and hydros tatic testing , and for scram time testing
initiat ed in conjun ction with an inservi ce leak or
hydros tatic test, paralle l performance of others tests and
inspect ions is not preclud ed.
c ntinued
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If it is desired to perform these tests while complying with
this Special Operation s LCO, then the MODE 4 applicabl e LCOs
and specified MODE 3 LCOs must be met. This Special
Operation s LCO allows changing Table 1.i-1 temperatu re
limits for MODE 4 to "NA" and suspending the requiteme nts of
LCO 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling
System-Cold Shutdown." The additiona l requireme nts for
secondary containment LCOs to be met will provide sufficien t
protectio n for operation s at reactor coolant temperatu res
> 212°F for the purpose of performing an inservice leak or
hydrostat ic test, and for control rod scram time testing
initiated in conjunctio n with an inservice leak or
hydrostat ic test.
This LCO allows primary containment to be open for frequent
unobstruc ted access to perform inspectio ns, and for outage
activitie s on various systems to continue consisten t with
the MODE 4 applicabl e requireme nts.

APPLICABILITY

The MODE 4 requireme nts may only be modified for the
performance of, or as a consequence of, inservice leak or
hydrostat ic tests, or·as a consequence of control rod scram
time testing initiated in conjuncti on with an inservice leak
or hydrostat ic test, so that these operation s can be
considere d as in MODE 4, even though the reactor coolant
temperatu re is> 212°F. The additiona l requireme nt for
secondary containment OPERABILITY according to the imposed
MODE 3 requireme nts provides conservat ism in the response of
the unit to any event that may occur. Operation s in all
other MODES are unaffected by this LCO.

ACTIONS

A Note has been provided to modify the ACTIONS related to
inservice leak and hydrostat ic testing operation .
Section 1.3, Completion Times, specifies that once a
Condition. has been entered, subsequen t divisions ,
subsystem s, components, or variables expressed in the
Condition discovere d to be inoperabl e 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 additiona l failure,
with Completion Times based on initial entry into the
Condition . However, the Required Actions for each
requireme nt of the LCO not met provide appropria te
compensatory measures for separate requireme nts that are
not met. As such, a Note has been provided that allows
separate Condition entry for each requireme nt of the LCO.
continued
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A.l
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 s 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.1 to restore compliance with the normal
MODE 4 requirements, and thefeby 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 suffici·ent 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.

SURVEILLANCE
REQUIREMENTS

REFERENCES

PBAPS UN IT 2

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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BASES
BACKGROUND

The purpose of this Special Operations LCO is to permit
operation of the reactor mode switch from one position to
another to confirm certain aspects of associated interlocks
during periodit tests and calibrations in MODES 3, 4, and 5.
The reactor mode 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 ~ondenser low vacuum
scrams;

b.

Refuel -Selects 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 - Se 1ects NMS scram function for 1ow
neutron flux level operation {wide range neutron
monitors.and average power range monitors); bypasses
main steam line isolation and main condenser low
vacuum scrams; a~d

d.

Run - Se 1ects 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'
SAFETY ANALYSES

The acceptance criterion for reactor mode switch interlock
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 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 SDM 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 requi"rements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

C

............,..,

LCO

As described in LCD 3.0.7, compliance 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, "Sing.le Control Rod Withdrawal-Cold Shutdown,"
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

L
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is initiated. Therefore, all control rods in core cells
that contain one or more 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 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 Interlock"). The refueling equipment
interlocks (LCO 3.9.1, "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.

APPLICABILITY

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 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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ACTIONS

A.I. 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 in~ertable 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 mechanismi 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 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 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 position, based on
operating experience, and is acceptable given that all
operations that could increase core reactivity have been
suspended.

SURVEILLANCE
REQUIREMENTS

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
compensated for by the Special Operations LCO 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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B 3.10.3. Single Control Rod Withdrawal-Hot.Shutdown
BASES
BACKGROUND

The purpose of this MODE 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 MODE 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
SAFETY ANALYSES

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 in MODE 3, these analyses will bound the
consequences of an accident. Explicit safety analyses in
the UFSAR (Refs.land 2) demonstrate that the functioning
of the refueling interlocks and adequate SDM will preclude
unacceptable reactivity excursions.
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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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
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.

LCO

C

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 tfie 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," 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 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 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~
(continued)
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APPLICABILITY

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, 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 Indicationn),
full insertion requirements for all other control rods and
scram functions (LCO 3.3.1.1, "Reactor Protection System
(RPS) Instrumentation," and LCD 3.9.5, Control Ro~
OPERABILITY-Refueling"), or the added administrative
controls in Item d.2 of this Special Operations LCO,
minimize potential reactivity excursions.

ACTIONS

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.

If one or more of the requirements specified in this Special
Operations LCD are not met, the ACTIONS applicable to the
stated requirements of the affected LCOs are immediately
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 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 LCD.
(continued}
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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 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.

SU RV EI LLAN CE
REQUIREMENTS

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. 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 ~f
criticality. SR 3.10.3.2 has been modified by a Note, which
Clarifies that this SR. is not required to be rilet 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
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 being withdrawn are fully inserted. The
Surveillance Frequency is controlled under the Surveillance
Frequency Coritrol Program.
REFERENCES

PBAPS UN IT 2

1.

UFSAR, Section 7.6.4.

2.

UFSAR, Section 14.5.3.3.

B 3.10-13

Revision No. 86

Single Control Rod Withdrawal-Cold Shutdown

8 3.10.4

B 3.10 SPECIAL OPERATIONS
.B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown
BASES
BACKGROUND

The purpose of this MODE 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 mode 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 normally accomplished by
selecting the refuel position for the reactor·mode switch.

APPLICABLE
SAFETY ANALYSES

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 in MODE 4, these analyses will bound the
consequences of an accident. Explicit safety analyses in
the UFSAR (Refs. I and 2) demonstrate that the functioning
of ·the refueling interlocks and adequate SDM will preclude
unacceptable reactivity excursions.
Refueling interlocks restrict the movement Qf 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 a~equate 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 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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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 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 criteri~ satisfied for the other LCOs is
provided in their respective Bases. ·

LCO

As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 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.
"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, "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 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 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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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.

APPLICABILITY

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 LCO 3.9.5, ncontrol 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.

C
ACTIONS

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.2.1~ 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 immediately
initiated to fully insert all insertable control rods and
within 1 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-LCD 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 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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SURV EI LLAN CE
REQUIREMENTS

SR

3.10.4.1. SR

3.10.4.2, 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 associated surveillances met
to establish that this Special 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 the 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.
·
REFERENCES
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B 3.10.5 ·Single .Control Rod Drive (CRD) Removal-Refueling
BASES
The purpose of this MODE 5 Special Operations LCD 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. Du~ing
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
"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.
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 i'nvolves disconnecting the position indication probe,
which causes noncompliance with LCO 3.9.4, "Control Rod
Position Indication," and, therefore, LCO 3.9.1, "Refueling
Equipment Interlocks," and LCO 3.9.2, "Refueling Position
One-Rod-Out .Interlock." The CRD removal al so requires
isolation of the CRD from the CRD Hydraulic System, thereby
causing inoperability of the control rod (LCO 3.9.5,
"Control Rod OPERABILITY-Refueling").
(continued)
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APPLICABLE
SAFETY ANALYSES

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 SDM 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 SDM 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 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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LCD

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,
LCD 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.

APPLICABILITY'·

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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ACT! ONS

A.l, A.2.1. and A.2.2
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.l, 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 ~pecial Operations LCO.
Actions must.continue until either Required Action A.2.1 or
Required Action A.2.2 is satisfied.

SURVEILLANCE
REQUIREMENTS

SR 3.10.5.1. SR
and SR 3.10.5.5

3.10.5.2. SR

3.10.5.3, SR

3.10.5.4,

Verification that all the control rods, other than the
control rod withdrawn for the removal of the associated CRD,
are-~ully 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 othe~
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 inadveftent criticality. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
(continued)
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(continued)

REFERENCES

1.

UFSAR, Section 7.6.4.

2.

UFSAR, Section 14.5.3.3.
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B 3.10.6 .Multiple Control Rod Withdrawal-Refueling

BASES
BACKGROUND

The purpose of this HOOE 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 nfull-inn position
indicators to determine the position of all control rods.
If the "full-inn 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
SAFETY ANALYSES

Explicit safety analyses in the UFSAR (Refs. 1, 2, and 3)
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 (CRD) removal, or any combination of these, the "full
inn position indication is allowed to be bypassed for each
withdrawn control rod if all fuel has been removed from the
ce11. With no fue 1 assemb Hes in the core ce 11, the
(continued}
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(continued}

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 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.

LCO

As described in LCO 3.0.7, compliance with this Special
Operations LCD is optional. Operation in MODE 5 with either
LCO 3.9.3, "Control Rod Position, 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
LCD, any fuel remaining in a cell whose CRD 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.
11

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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APPLICABILITY

Operation in MODE 5 is controlled by existing LCOs, The
exceptions from other LCD requirements (e.g., the ACTIONS of
LCD 3.9.3, LCD 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 cells whose "full-in" indicators are
allowed to be bypassed.

ACTIONS

A.l, A.2. A.3.1, and A.3.2
If one or more of the requirements of this Special
· Operations LCD are not met, the immediate implementation of
these Required Actions restores operation consistent with
the normal requirements for refueling Ci .e., all control
rods inserted in core cells containing one or more fuel
assemblies) or with the exceptions granted by this Special
Operations LCD. 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.

SURVEILLANCE
REQUIREMENTS

SR

3.10.6.1, SR

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
preclude the possibility of an inadvertent criticality. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES

1.

UFSAR, Section 7.6.4.

2.

UFSAR, Section 14.5.3.3.

3.

UFSAR, Section 14.5.3.4.
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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 relative positions required by
LCO 3.1.6, "Rod Pattern Control," 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 SDM 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
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the CRDA are sullimarized 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 provides
backup to operator control of the withdrawal sequences to
ensure the initial cond;tions 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.
·
(continued)
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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 fl exi bi l i ty 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.

LCO

As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. Control rod testing may be
pehformed in compliance with the prescribed sequences of
LC0)3.l.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
progranuning the test sequence into the RWM, 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."

APPLICABILITY

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)," LCO 3.2.2,
"MINIMUM 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 10% RTP, 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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(continued)

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, 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,") 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. ·
11

ACTIONS
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 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 LCO 3.1.6, or to shut down the reactor, if
required by LCO 3.1.6.
SURVEILLANCE
REQUIREMENTS

SR 3.10.7.1
With the special test sequence not progrannned 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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REFERENCES

SR

3.10.7.2

When the RWM provides conformance to the special test
sequence, the test sequence must be verified to be correctly
loaded into the RWM prior to control rod movement. This
Surveillance demonstrates compliance with SR 3.3.2.1.B,
thereby demonstrating that the RWM is OPERABLE. A Note has
been added 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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B 3.10.8 SHUTDOWN MARGIN (SOM) Test-Refueling
BASES
BACKGROUND

The purpose of this MODE 5 Special Operations LCO is to
permit 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 (SDM), re-quires that adequate
SDM 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 SDM test may be performed· prior to or during
the first startup following the refueling. Performing the
SDM 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 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 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 more fuel assemblies when the reactor ·
vessel head bolts are less than fully tensioned.
11

APPLICABLE
SAFETY ANALYSES

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).
(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 ~re applicable. However, for some sequences developed
for the SDM testing, the control rod patterns assumed in the
safety analyses of References I 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 CRDA 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
withi~ 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 ~ithdrawal 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.
0

LCO

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 SDM
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 c~itical,
the approved control rod withdrawal sequence must be
enforced by the RWM (LCO 3.3.2.1, Function 2, MODE 2), or
must be verified by a
(continued)
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(continued)

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 atmospheri0 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.

APPLICABILITY

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 ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO.

ACTIONS

A.1 and 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
recoupl i ng, or to preclude a control rod drop. This
controlled insertion is preferred since, if thi control rod
fails to follow the drive as it is withdrawn Ci .e., is
"stuck" 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 continue, provided the
control rods are fully inserted within 3 hours and disarmed
(electrically or hydraulically) within ·4 hours. Inserting a
continued
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· A.I and A.2 (continued)
control rod ensures the shutdown and scram capabil ities 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 isolatio n valves.
Electric ally, 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 insertio n
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
applica tion of the Required Actions.

With one or more of the requirements of this LCO not met for
reasons other than an uncoupled control rod, the testing
should be invnediately stopped by placing the reactor mode
switch in the shutdown or refuel position .. This results in
a condition that is consiste nt with the requirements for
, MODE 5 where the provisions of this Special Operations LCO
are no longer required.
(continued)
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SURV EI LLAN CE
REQUIREMENTS

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 SOM tests may be enforced by the RWM
CLCO 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 (LCO 3.3.2.1) must be satisfied according to the
applicable Frequencies (SR 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 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 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 ens~re the control 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 "full out" notch position, or prior
to declaring the control rod OPERABLE after work on thi
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.
continued
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REFERENCES

t
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,

SR

3.10.8.6

CRD charging water header pressure verification is performed
to ensure 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 contr9l 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.

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

2.

Letter from T. Pickens CBWROG) to G.C. Lainas, NRC,
"Amendment 17 to General Electric Licensing Topical
Report NEDE-24011-P-A," August 15, 1986.
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B 2.0
B 2.1.1

SAFETY LIMITS (SLs)
Reactor Core SLs

BASES
BACKGROUND

SLs ensure that specified acceptable fuel design limits are
not exceeded during steady state operation, normal
operational transients, and abnormal operational transients.
The fuel cladding integrity SL is set such that no fuel
damage is calculated to occur if the limit is not violated.
Because fuel damage is not directly observable, a stepback
approach is used to establish an SL, such that 99.9% of the
fuel rods avoid transition boiling. Meeting the SL can be
demonstrated by analysis 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. MCPR greater than the specified limit
represents a conservative margin relative to the conditions
required to maintain fuel cladding integrity.
The fuel cladding is one of the physical barriers that
separate .the radioactive materials from the environs. The
integrity of this cladding barrier is related to its
relative freedom from perforations or cracking. Although
some corrosion or use related cracking may occur during the
life of the cladding, fission product migration from this
source is incrementally cumulative and continuously
measurable. Fuel cladding perforations, however, can result
from thermal stresses, which occur from reactor operation
significantly above design conditions.
While fission product migration from cladding perforation is
just as measurable as that from use related cracking, the
thermally caused cladding perforations signal a threshold
beyond which still greater thermal stresses may cause gross,
rather than incremental, cladding deterioration. Therefore,
the fuel cladding SL is defined with a margin to the
conditions that would produce onset of transition boiling
(i.e., MCPR = 1.00). These conditions represent a
significant departure from the condition intended by design
for planned operation. The MCPR fuel cladding integrity SL
ensures that during normal operation and during abnormal
operational transients, at least 99.9% of the fuel rods in
the core do not experience transition boiling.
continued
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Reactor Core SLs
B 2.1.1

)

BASES
BACKGROUND
(continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.
The reactor vessel water level SL ensures that adequate core
cooling capability is maintained during all MODES of reactor
operation. Establishment of Emergency Core Cooling System
initiation setpoints higher than this safety limit provides
margin such that the safety limit will not be reached or
exceeded.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation and abnormal operational transients. The
reactor core SLs are established to preclude violation of
the fuel design criterion that a MCPR limit is to be
established, such that at least 99.9% of the fuel rods in
the core would not be expected to experience the onset of
transition boiling.
The Reactor Protection System setpoints (LCD 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation"), in
combination with other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.
2.1.1.1

Fuel Cl addi nq Inteqri ty

GE critical power correlations are applicable for all
critical power calculations at pressures~ 700 psia and core
flows~ 10% of rated flow, For operation at low pressures
or low flows, another basis is used, as follows:
The pressure drop in the bypass 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 psi. At power, the static head inside
continued
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APPLICABLE
SAFETY ANALYSES

2.1.1.1

Fuel Cladding Integri ty

(contin ued)

the bundle is less than the static head in the bypass
region because the additio n of heat reduces the
density of the water. At the same time, dynamic head
loss in the bundle will be greater than in the bypass
region because of two phase flow effects . Analyses
show that this combination ,of effects causes bundle
pressur e drop to be nearly independent of bundle power
when bundle flow is 28 X 10 3 lb/hr and bundle pressur e
drop is 3.5 psi. Because core pressur e drop at low
power and flows will always be> 4.5 psi, the bundle
flow will be> 28 X 10 3 lb/hr.
Full scale ATLAS test data taken at pressur es from
14.7 psia (0 psig) to 800 psia (785 psig) indicat e
that the fuel assembly critica l power with bundle flow
at 28 X 10 3 lb/hr is approximately 3.35 MWt. This is
equiva lent to a THERMAL POWER> 50% RTP even when
design peaking factors are conside red. Theref ore, a
THERMAL POWER limit of 22.6% RTP for reactor pressur e
< 700 psia is conser vative. Additio nal inform ation on
low flow conditi ons is availab le in Reference 5.
2.1.1.2 . MCPR

The fuel claddin g integri ty SL is set such that no fuel
damage is calcula ted to occur if the limit is not violate d.
Since the parameters that result in fuel damage are not
directl y observa ble during reactor operati on, the thermal
and hydrau lic conditi ons that result in the onset of
transit ion boiling have been used to mark the beginni ng of
the region in which fuel damage could occur. Although it is
recognized that the onset of transit ion boiling would not
result in damage to BWR fuel rods, the critica l power at
which boiling transit ion is calcula ted to occur has been
adopted as a conven ient limit. However, the uncert ainties
in monitoring the core operati ng state and in the pr.ocedures
used to calcula te the critica l power result in an
uncerta inty in the value of the critica l power. Theref ore,
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APPLICABLE
SAFETY ANALYSES

2.1.1.2

MCPR

(continued)

the fuel cladding integrity SL is defined as the critical
power ratio in the limiting fuel assembly for which more
than 99.9% of the fuel rods in the core are expected to
avoid boiling transition, considering the power distribution
within the core and all uncertainties.
The MCPR SL is determined using a statistical model that
combines all the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of boiling transition is
determined using the approved General Electric Critical
Power correlations. Details of the fuel cladding integrity
SL calculation are given in Reference 2. Reference 2 also
includes a tabulation of the uncertainties used in the
determination of the MCPR SL and of the nominal values of
the parameters used in the MCPR SL statistical analysis.
2.1.1.3

Reactor Vessel Water Level

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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BASES

(continued)

SAFETY LIM ITS

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.

APP LI CAB I LI TY

SLs 2.1.1 .1, 2.1.1.2, and 2.1.1.3 are applicable in all
MODES.

SAFETY LIM IT
VIOLATIONS

Exceeding an SL may cause fuel damage and create a potential
for radioactive releases in excess of 10 CFR 100, "Re~ctor
Site Criteria," 1i mits (Ref. 3) and 10 CFR 50. 67, "Accident
Source Term," for accidents analyzed using AST (Ref 4).
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.

DELETED

2.

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

3.

10 CFR 100.

4.

10 CFR 50.67.

5.

SIL No. 516 Supplement 2, January 19, 1996.
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SAFETY LIMITS (SLs)
Reactor Coolant System (RCS) Pressure SL

BASES
BACKGROUND

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 ASME
Code (Ref. 2). To ensure system integrity, all RCS
components are bydrostatically 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 uAccident Source Term" (Ref. 4).
If this occurred in conjunction with a fuel cladding
failure, fission products could enter the containment
atmosphere.

APPLICABLE
SAFETY ANALYSES

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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SAFETY ANALYSES
(continue d)

The RCS pressure SL has been selected such that it is at a
pressure below which it can be shown that the integrity of
the system is not endangered. The reactor pressure vessel
is designate d to Section III, 1965 Edition of the ASME,
Boiler 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 1325 psig, as measured in the reactor
steam dome, is equivalen t to 1375 psig at the lowest
elevation of the RCS. The RCS is designed to ASME Section
III, i~cluding Addenda through the winter of 1981 (Ref. 6),
for the reactor recircula tion 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 overpress ure allowed by the applicabl e codes.

SAFETY LIM ITS

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 design 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 establish ed at 1325 psig
as measured at the reac~or steam dome.

APPLICABILITY

SL 2.1.2 applies in all MODES.

SAFETY LIM IT
VIOLATIONS

continued
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VIOLATIONS
(continued)

REFERENCES

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 also assures 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 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 summer of 1966.

6.

ASME, Boiler and Pressure Vessel Code, Section III,
1980 Edition, Addenda to winter of 1981.
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LIMITI NG CONDITION FOR OPERATION (LCO) APPLIC ABILIT
Y

BASES

LCOs

LCO

LCO 3.0.1 throug h LCO 3.0.8 estab lish the genera l
requir ement s applic able to all Speci ficatio ns in
Sectio ns 3.1 throug h 3.10 and apply at all times, unless
otherw ise stated .

3.0.1

LCO· 3.0.2

LCO 3.0.1 establ ishes the Appli cabili ty statem ent within
each indivi dual Speci ficatio n as the requir ement for
when
the LCO is requir ed to be met (i.e., when the unit
is in the
MODES or other specif ied condit ions of the Appli cabili
ty
statem ent of each Speci ficatio n).

LCO 3.0.2 establ ishes that upon discov ery of a failur
e to
meet an LCO, the associ ated ACTIONS shall be met.
The
Compl etion Time of each Requir ed Action for an ACTION
S
Condi tion is applic able from the point in time that
an
ACTIONS Condi tion is entere d, unless otherw ise specif
ied.
The Requir ed Action s establ ish those remed ial measu
res that
must be taken within specif ied Compl etion Times when
the
requir ement s of an LCO are not met.
This Speci ficatio n
establ ishes that:
a.

Compl etion of the Requir ed Action s within the
specif ied Compl etion Times const itutes compli ance with
a Specif icatio n; and

b.

Compl etion of the Requir ed Action s is not requir ed
when an LCO is met within the specif ied Compl etion
Time, unless otherw ise specif ied.

There are two basic types of Requir ed Action s.
The first
type of Requir ed Action specif ies a time limit in which
the
LCO must be met.
This time limit is the Compl etion Time to
restor e an inoper able system or compo nent to OPERAB
LE status
or to restor e variab les to within specif ied limits .
If this
type of Requir ed Action is not compl eted within the
specif ied Compl etion Time, a shutdo wn may be requir
ed to
place the unit in a MODE or condit ion in which the
Speci ficatio n is not applic able.
(Wheth er stated as a
Requir ed Action or not, correc tion of the entere d Condi
tion
is an action that may always be consid ered upon enteri
ng
ACTIO NS.)
The second type of Requir ed Action specif ies the
(contin ued)

PBAPS UNIT 3

B 3.0-1

Revisi on No. 139

LCO Applicability
B 3.0
BASES
LCO 3.0.2
(continued)

remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required .Actions provides
an acceptable level of safety for continued operation.
Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.
The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Condition no longer exists .. The individual LCO's
ACTIONS specify 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 Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems/divisions of a
safety function are inoperable and limits the time other
conditions exist which result in LCO 3.0.3 being entered.
Individual Specifications may specify a time limit for
performing an SR when equipment is removed from service or
bypassed for testing. In this case, the Completion Times of
the Required Actions are applicable when this time limit
expires, if the equipment remains removed from service or
bypassed.

(

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other specified conditio~ in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification
becomes applicable and the ACTIONS Condition(s) are entered.
(continued)
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(contin ued)

3.0.3

LCO 3.0.3 establi shes the actions that must be implem ented
when an LCO is not met and:
a.

An associa ted Require d Action and Comple tion Time is
not met and no other Condit ion applies ; or

b.

The conditi on of the unit is not specif ically
address ed by the associa ted ACTION S.
This means that
no combin ation of Condit ions stated in the ACTIONS can
be made that exactly corresp onds to the actual
conditi on of the unit.
Sometim es, possib le
combin ations of Conditi ons are such that enterin g
LCO 3.0.3 is warran ted; in such cases, the ACTIONS
specifi cally state a Condit ion corresp onding to such
combin ations and also that LCO 3.0.3 be entered
immedi ately.

This Specif ication delinea tes the time limits for placing
the unit in a safe MODE or other specifi ed conditi on when
operati on cannot be maintai ned within the limits for safe
operati on as defined by the LCO and its ACTION S.
It is not
intende d to be used as an operati onal conven ience that
permits routine volunta ry remova l of redunda nt systems or
compon ents from service in lieu of other alterna tives that
would not result in redunda nt system s or compon ents being
inopera ble.
Upon enterin g LCO 3.0.3, 1 hour is allowed to prepare for
an
orderly shutdow n before initiat ing a change in unit
operati on.
This include s time to permit the operato r to
coordin ate the reducti on in electri cal genera tion with the
load dispatc her to ensure the stabil ity and availa bility of
the electri cal grid.
The time limits specifi ed to enter
lower MODES of operati on permit the shutdow n to proceed in
a
contro lled and orderly manner that is well within the
specifi ed maximum cooldow n rate and within the capabi lities
of the unit, assumin g that only the minimum require d
equipm ent is OPERABLE. This reduces therma l stresse s on
compon ents of the Reacto r Coolan t System and the potent ial
for a plant upset that could challen ge safety systems under
conditi ons to which this Specif ication applies .
The use and
interpr etation of specifi ed times to comple te the actions
of
LCO 3.0.3 are consis tent with the discuss ion of Section 1.3,
Comple tion Times.
(contin ued)
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A unit shutdown required in accordance with LCO 3.0.3 may be
terminated and LCO 3.0.3 exited if any of the following
occurs:
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 Completion
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 allow 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
entering 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 allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return
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 3, 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 the 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, or 3) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.
Exceptions to LCO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LCO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LCO 3.7.7, "Spent Fuel Storage Pool Water Level." LCO 3.7.7
has an Applicability of "During movement of fuel assemblies
(continued)
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in the spent fuel storage pool." Therefo re, this LCO can be
applicab le 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, or 3,
there is no safety benefit to be gained by placing the unit
in a shutdown conditio n. The Required Action of LCO 3.7.7
of "Suspend movemen t of fuel assembl ies in the spent fuel
storage pool" is the appropr iate Required Action to complete
in lieu of the actions of LCO 3.0.3. These exceptio ns are
addresse d in the individu al Specific ations.

LCO

LCO 3.0.4 establis hes limitati ons on changes in MODES or
other specifie d conditio ns in the Applica bility when an LCO
is not met. It allows placing the unit in a MODE or other
specifie d conditio n stated in that Applica bility (e.g., the
Applica bility desired to be entered) when unit conditio ns are
such that the requirem ents of the LCO would not be met, in
accordan ce with either LCO 3.0.4.a, LCO 3.0.4.b, or LCO
3.0.4.c.

3.0.4

LCO 3.0.4.a allows entry into a MODE or other specifie d
conditio n in the Applica bility with the LCO not met when the
associat ed ACTIONS to be entered followin g entry into the
MODE or other specifie d conditio n in the Applica bility will
permit continue d operatio n within the MODE or other specifie d
conditio n for an unlimite d period of time. Complia nce with
ACTIONS that permit continue d· operatio n of the unit for an
unlimite d period of time in a MODE or other specifie d
conditio n provides an acceptab le level of safety for
continue d operatio n. This is without regard to the status of
the unit before or after the MODE change. Therefo re, in such
cases, entry into a MODE or other specifie d conditio n in the
Applica bility may be made and the Required Actions followed
after entry into the Applica bility.
For example, LCO 3.0.4.a may be used when the Required Action
to be entered states that an inoperab le instrum ent channel
must be placed in the trip conditio n within the Complet ion
Time. Transiti on into a MODE or other specifie d conditio n in
the Applica bility may be made in accordan ce with LCO 3.0.4
and the channel is subsequ ently placed in the tripped
conditio n within the Complet ion Time, which begins when the
Applica bility is entered. If the instrume nt channel cannot
be placed in the tripped conditio n and the subsequ ent default
ACTION ("Requir ed Action and associat ed Complet ion Time not
met") allows the OPER..~BLE train to be placed in operatio n,
use of LCO 3.0.4.a is acceptab le because the subsequ ent
ACTIONS to be entered followin g entry into the MODE include
ACTIONS (place the OPERABLE train in operatio n) that permit
safe plant operatio n for an unlimite d period of time in the
MODE or other specifie d conditio n to be entered.
(continu ed)
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LCO 3.0.4.b allows 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, consideration of the results,
determination.o f the acceptability of entering the MODE or
other specified condition in the Applicability, and
establishment of risk management actions, if appropriate.
The risk assessment may use quantitative, qualitative, or
blended approaches, and the risk assessment will 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 assessed and
managed. The risk assessment, for the purposes of LCO
3.0.4.b, must take into account all inoperable 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
procedures 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 documents 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 personnel, actions to reduce the
duration of the condition, actions to minimize the magnitude
of risk increases (establishment of backup success paths or
compensatory measures), and determination that the proposed
MODE change is acceptable. Consideration should also be
given to the probability of completing restoration 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 ~ith single, or multiple systems and
components unavailable. NUMARC 93-01 provides guidance
relative to consideration of simultaneous unavailability of
multiple systems and components.
The results of the risk assessment shall be considered in
determining the acceptability of entering the MODE or other
specified condition in the Applicability, and any
corresponding risk management actions. The LCO 3.0.4.b risk
assessments do not have to be documented.
The Technical Specifications allow continued operation with
equipment unavailable in MODE 1 for the duration of the
Completion Time. Since this is allowable, and since in
general the risk impact in that particular MODE bounds the
risk of·transitionin g into and through the applicable MODES
or other specified conditions in the Applicability of the
(continued)
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LCO, 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
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 use of LCO 3.0.4.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 Applicabili ty with the LCO not met based on
a Note in the Specificatio n which states LCO 3.0.4.c is
applicable.
These specific allowances permit entry into
MODES or other specified conditions in the Applicabili ty
when the associated 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 Specificatio n. 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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applied to Specifications which describe values and
parameters (e.g., Reactor Coolant System specific activity~,
and may be applied to other Specifications based on NRC
plant-specific approval.
The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring 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 prevent changes in
MODES or other specified conditions in the Appljcability that
are required to comply with ACTIONS. In addition, the
provisions of LCD 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.
Upon entry into a MODE or other specified condition in the
Applic~bility with the LCD not met, LCD 3.0.1 and LCO 3.0.2
require entry into the applicable Conditions and Required
Actions until the Condition 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 specified
limits), as permitted by SR 3.0.1. Therefore, utilizing
LCD 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for any
Surveillances that have not been performed on inoperable
equipment. However, SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within limits) and restoring compliance with the
affected LCO.

LCO

3.0.5

c

LCD 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to
provide an exception to LCO 3.0.2 (e.g., to not comply with
the applicable Required Action(s)) to allow the performance
of SRs to demonstrate:
a.

The OPERABILITY of the equipment being returned to
service; or

b.

The OPERABILITY of other equipment.
continued
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The administrative controls ensure the time the equipment is
returned 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
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 is OPERABLE. 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 a Control Rod
Drive (CRD) Hydraulic Control Unit (HCU) to service in order
to perform testing to demonstrate that the 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 from service is taking a tripped channel
out of the tripped condition to permit the logic to function
and indicate the appropriate response ·during performance 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 permit the logic to
function and indicate the appropriate response during the
performance of an SR on another channel in the same trip
system.
The administrative controls in LCO 3.0.5 apply in all cases
to systems or components in Chapter 3 of the Technical
Specifications, as long as the testing could not be
conducted while complying with the Required Actions. This
includes the realignment or repositioning of redundant or
alternate equipment or trains previously manipulated to
comply with ACTIONS, as well as equipment removed from
service or declared inoperable to comply with ACTIONS.
(continued)
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LCO 3.0.6 establish es an exception to LCO 3.0.2 for support
systems that have an LCO specified in the Technical
Specifica tions (TS). This exception is provided because
LCO 3.0.2 would require that the Condition s and Required
Actions of the associate d inoperabl e supported system LCO be
entered solely due to the inoperab ility of the support
system. This exception is justified because the actions
that are required to ensure the plant is maintaine d in a
safe condition are specified in the support systems' LCO's
Required Actions. These Required Actions may include
entering the supported system's Condition s and Required
Actions or may specify other Required Actions.
When a support system is inoperabl e and there is an LCO
specified for it in the TS, the supported system(s) are
required to be declared inoperabl e if determine d to be
inoperabl e as a result of the support system inoperab ility.
However, it is not necessary to enter into the supported
systems' Condition s and Required Actions unless directed to
do so by the support system's Required Actions. The
potential confusion and inconsiste ncy of requireme nts
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 is maintained in a safe condition in the
~upport system's Required Actions.
However, there are instances where a support system's
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately 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 Required
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, "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
for those support _systems 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 determines that a loss of safety function
exists, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are
required to be entered.

LCO 3.0.7

There are certain special tests and· operations required to
be performed at various times over the life of the unit.
These special tests and operations are necessary.to
demonstrate select unit performance characteristics, to
perform special maintenance activities, and to perform
(continued)
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special evolutio ns. Special Operatio ns LCOs in Section 3.10
allow specifie d TS requirements to be changed to permit
performances of these special tests and operatio ns, which
otherwis e could not be performed if required to comply with
the requirem ents of these TS. Unless otherwis e specifie d,
all the other TS requirements remain unchanged. This will
ensure all appropr iate requirem ents of the MODE or other
specifie d conditio n not directly associat ed with or required
to be changed to perform the special test or operatio n will
remain in effect.
The Applica bility of a Special Operatio ns LCD represen ts a
conditio n not necessa rily in compliance with the normal
requirem ents of the TS. Compliance with Special Operatio ns
LCOs is optiona l. A special operatio n may be performed
either under the provisio ns of the appropr iate Special
Operatio ns LCD or under the other applicab le TS
requirem ents. If it is desired to perform the special
operatio n under the provisio ns of the Special Operatio ns
LCD, the requirem ents of the Special Operatio ns LCD shall
be followed . When a Special Operatio ns LCO requires
another LCO to be met, only the requirem ents of the LCD
statemen t are required to be met regardle ss of that LCO's
Applica bility (i.e., should the requirem ents of this other
LCO not be met, the ACTIONS of the Special Operatio ns LCD
apply, not the ACTIONS of the other LCO). However, there
are instance s where the Special Operatio ns LCO's ACTIONS
may direct the other LCO's ACTIONS be met. The
Surveill ances of the other LCO are not required to be met,
unless specifie d in the Special Operatio ns LCD. If
conditio ns exist such that the Applica bility of any other
LCO is met, all the other LCO's requirem ents (ACTIONS and
SRs) are required to be met concurre nt with the
requirem ents of the Special Operatio ns LCD.

LCO 3.0.8

LCO 3.0.8 establis hes conditio ns under which systems are
consider ed to remain capable of performing their intended
safety function when associat ed snubbers are not capable of
providin g their associat ed support function (s). This LCD
states that the supported system is not consider ed to be
inoperab le solely due to one or more snubbers not capable of
performing their associat ed support function (s). LCO 3.0.8
may also be applied to exclude penetrat ion flow paths with
nonfunc tional snubbers from LCD 3.5.4 RPV WIC Drain Time
Calcula tion.
This is appropr iate because a limited length of time is
allowed for maintenance, testing, or repair of one or more
snubbers not capable of performing their associat ed support
function (s) and appropr iate compensatory measures are
specifie d in the snubber requirem ents, which are located
con inu
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outside of the Technical Specifica tions (TS) under licensee
control. The snubber requireme nts do not meet the criteria
in 10 CFR 50.36Cc) (2)(ii}, and, as such, are appropria te for
control by the licensee.
If the allowed time expires and the snubber(s ) are unable to
perform their associated support function( s), the affected
supported system's and DRAIN TIME LCO(s) must be declared
not met and the Conditions and Required Actions entered in
accordance with LCO 3.0.2.
The optional allowance of TS 3.0.8 to not declare the
supported (sub)syste m(s) LCO(s) not met for inoperabl e
snubbers may be used at PBAPS for snubbers that have a
seismic-o nly function in addition to other required loading
functions such as a hydro-dynamic function during the
applicabl e operating condition . Prior to using LCO 3.0.8, it
must be confirmed that the requireme nts of TRM 3.16 SNUBBERS
are met.
LCO 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.
LCO 3.0.8.a allows 72 hours to restore the snubber(s ) before
declaring the supported system inoperabl e or calculatin g the
assbciated DRAIN TIME. The 72 hour Completion Time is
reasonabl e based on the low probabili ty of a seismic event
concurren t with an event that would require operation of the
supported system occurring while the snubber(s ) are not
capable of performing their associate d support function and
due to the availabil ity of the redundant train of the
supported system.
LCO 3.0.8.b applies when one or more snubbers are not capable
of providing their associated support function( s) to more
than one train or subsystem of a multiple train or subsystem
supported system. LCO 3.0.8.b allows 12 hours to restore the
snubber(s ) before declaring the supported system inoperabl e
or calculatin g the associated DRAIN TIME. The 12 hour
Completion Time is reasonabl e based on the low probabili ty of
a seismic event concurren t with an event that would require
operation of the supported system occurring while the
snubber(s ) is (are) not capable of performing their
associated support function( s).
co tinued
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Reference TRM 3.16 SNUBBERS Bases for requirem ents and
commitments for maintain ing minimum supporti ng equipment
not associat ed with the inoperab le snubber( s) when
entering LCO 3.0.8.a or LCO 3.0.8.b.
When applying LCO 3.0.8.a or LCD 3.0.8.b one of the
followin g two means of heat removal must be availabl e 1) at
least one high pressure makeup path Ci . e., using high
pressure coolant injectio n CHPCI) or reactor core isolatio n
cooling (RCIC)) and heat removal capabil ity (i.e.,
suppress ion pool cooling) , includin g a minimum set of
supporti ng equipment required for success, not associat ed
with the inoperab le snubber (s), or 2) at least one low
pressure makeup path (i.e., low pressure coolant injectio n
(LPCI) or core spray (CS)l and heat removal capabili ty
(i.e., suppress ion pool cooling or shutdown cooling) ,
includin g a minimum set of supporti ng equipment, not
associat ed with the inoperab le snubber (s)~
LCD 3.0.8 requires that risk be assessed and managed.
Industry and NRC guidance on the implementation of 10 CFR
50.65Ca)(4) (the Maintenance Rule) does not address seismic
risk. However, use of LCO 3.0.8 should be consider ed with
respect to other plant maintenance activiti es, and
integrat ed into the existing Maintenance Rule process to the
extent possible so that maintenance on any unaffect ed train
or subsystem is properly controll ed, and emergent issues are
properly addresse d. The risk assessm ent need not be
quantifi ed, but may be a qualitat ive awareness of the
vulnera bility of systems and components when one or more
snubbers are not able to perform their associat ed support
function . Reference TRM 3.16 Bases for rtsk management
actions used to satisfy commitments T04781 and T04782.
LCD 3.0.8 does not apply to non-seis mic function s of
snubbers . Prior to using LCD 3.0.8.a for seismic snubbers
that may also have non-seis mic function s, it must be
confirmed that at least one train of each system that is
supporte d by the inoperab le snubber (s) would remain capable
of performing the system's required safety or support
· function s for postulat ed design loads other than seismic
loads. LCO 3.0.8.b is not to be applied to seismic snubbers
that also have non-seismic function s.
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SR

SR 3.0.1 through SR 3.0.4 establi sh
applica ble to all Specifi cations in
3.10 and apply at all times, unless
3.0.2 and SR 3.0.3 apply in Chapter
Chapter 5 Specifi cation.
3.0.1

the general require ments
Section s 3.1 through
otherwi se stated. SR
5 only when invoked by a

SR 3.0.1 establi shes the requirem ent that SRs must be met
during the MODES or other specifi ed conditi ons in the
Applic ability for which the require ments of the LCO apply,
unless otherwi se specifi ed in the individ ual SRs. This
Specifi cation is to ensure that Surveil lances are perform ed
to verify the OPERABILITY of systems and compon ents, and
that variabl es are within specifi ed limits. Failure to meet
a Surveil lance within the specifi ed Frequen cy, in accorda nce
with SR 3.0.2, constit utes a failure to meet an LCO.
Systems and compon ents are assumed to be OPERABLE when the
associa ted SRs have been met. Nothing in this
Specifi cation, however , is to be constru ed as implyin g that
systems or compon ents are OPERABLE when:
a.

The systems or compon ents are known to be inopera ble,
althoug h still meeting the SRs; or

b.

The require ments of the Surveil lance(s ) are known to
be not met between require d Surveil lance perform ances.

Surveil lances do not have to be perform ed when the unit is
in a MODE or other specifi ed conditi on for which the
require ments of the associa ted LCO are not applica ble,
unless otherwi se specifi ed. The SRs associa ted with.a
Special Operati ons LCO are only applica ble when the Special
Operati ons LCO is used as an allowab le excepti on to the
require ments of a Specifi cation.
Surveil lances, includi ng Surveil lances invoked by Require d
Actions , do not have to be perform ed on inopera ble equipme nt
because the ACTIONS define the remedia l measure s that apply.
Surveil lances have to be met and perform ed in accorda nce
with SR 3.0.2, prior to returni ng equipme nt to OPERABLE
status.
(continu ed)
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Upon completion of maintenance, appropriate post maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordance with
SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions 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 otherwise believed to be incapable of
performing its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.
Some 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 completed
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 perform
other necessary testing.

b.

High pressure coolant injection (HPCI) maintenance
during shutdown 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.

L

SR 3.0.2

SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion 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 Surveillance (e.g.,
transient conditions or other ongoing Surveillance or
maintenance activities).
(continued)
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3.0.2
(continued)

The 25% extension does not significantly degrade the
reliability that results from performing the Surveillance at
·its specified Frequency. This is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Surveillances ·for
which the 25% extension of the interval specified in the
Frequency does not apply. These exceptions 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 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 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 initial portion of a periodic Completion Time that
requires performance on a "once per ... " basis. The 25%
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25%
extension 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 inoperable equipment in an
alternative manner.
The provisions of SR 3.0.2 are not intended to be used
repeatedly to extend Surveillance intervals {other than those
consistent with refueling intervals) or periodic Completion
Time intervals beyond those specified.

SR

3.0.3

SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance 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 from the point in
time that it is discovered that the Surveillance 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 provides adequate time to perform
Surveillances that have been missed. This delay period
permits the performance of a Surveillance before complying
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 recognition that the most
probable result of any 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 delay period of
up to the specified Frequency to perform the Surveillance.
However, since there is not a time interval specified, the
missed Surveillance should be performed at the fir~t
reasonable opportunity.
SR 3.0.3 provides a time limit far, and allowances for the
performance of, Surveillances that become applicable as a
consequence of MODE changes imposed by Required Actions.
SR 3.0.3 is only applicable if there is a reasonable
expectation the associated equipment is OPER..~BLE or that
variables are within limits, and it is expected 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
Surveillance, or a portion thereof, has ever been performed,
and any other indications, tests, or activities that might
support the expectation that the Surveillance will be met
when performed. An example of the use of SR 3.0.3 would be
a relay contact that was not tested as required in
accordance with a particular SR, but previous successful
performances of the SR included the relay contact; the
adjacent, physically connected relay contacts were tested
during the SR performance; the subject relay contact has
been tested by another SR; or historical operation of the
subject relay contact has been successful. It is not
(continued)

PBAPS UNIT 3

B 3.0-13

Revision No. 139

SR Applicabili ty
B 3.0
BASES
SR

3.0.3
(continued)

sufficient to infer the behavior of the associated equipment
from the performance of similar equipment. The rigor of
determining whether there is a reasonable expectation a
Surveillanc e will be met when performed should increase
based on the length of time since the last performance of
the Surveillanc e. If the Surveillanc e has been performed
recently, a review of the Surveillanc e history and equipment
performance may be sufficient to support a reasonable
expectation that the Surveillanc e will be met when
performed. For Surveillanc es 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 evaluation should be documented in sufficient
detail to allow a knowledgeab le individual to understand the
basis for the determinatio n.
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 Surveillanc e
intervals. While up to 24 hours or the limit of the
specified Frequency is provided to perform the missed
Surveillanc e, it is expected that the missed Surveillanc e
will be performed at the first reasonable opportunity . The
determinatio n of the first reasonable opportunity should
include consideratio n of the impact on plant risk (from
delaying the Surveillanc e as well as any plant configuratio n
changes required or shutting the plant down to perform the
Surveillance ) and impact on any analysis assumptions , in
addition to unit conditions, planning, availabilit y of
personnel, and the time required to perform the Surveillanc e.
This risk impact should be managed through the program in

(continued)
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place to implement 10 CFR 50.65(a)(4) and its implementation
guidance, NRC Regulatory Guide 1.182, 'Assessing and Managing
Risk 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 Guide. The risk evaluation may use quantitative,
qualitative, or blended methods. The degree of depth and
rigor of the evaluation should be commensurate with the
importance of the component. Missed Surveillances for
important components should. be analyzed quantitatively. If
the results 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 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
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
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 compliance with SR 3.0.1.

SR 3.0.4

SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a MODE or other specified
condition in the Applicability.
This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit. The provisions of this
Specification should not be interpreted as endorsing the
failure to exercise the good practice of restoring systems.or
components to OPERABLE status before entering an associated
MODE or other specified condition in the Applicability.
A provision is included to allow entry into a MODE or other
specified condition in the Applicability when an LCD is not
met due to Surveillance not being met in accordance with LCD
3.0.4.

L
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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 requirement 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 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 specified 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 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.

E_.
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BASES
BACKGROUND

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
1imits; 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.

(
APPLICABLE
SAFETY ANALYSES

The control rod drop accident (CROA) 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 CROA could exceed the
fuel damage l i mi ts for a CRDA (see Bases for LCO 3 .1. 6, Rod
Pattern Control"}. Also, SDM 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 assumes 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.") The analysis assumes this
condition is acceptable since the core will be shut down
with the highest worth control rod withdrawn, if adequate
11

(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 SOM ensures inadvertent criticalities and potential
CRDAs involving 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.

LCO

The specified SDM limit 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 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 SDM during the
design process, a design margin is included to account for
uncertainties in the design calculations (Ref. 6).

APPLICABILITY

In MODES I and 2, SOM 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,
SOM is required to ensure the reactor will be held
subcritical with margin for a single withdrawn control rod.
SOM 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 insertion error
{Ref. 5}.

ACTIONS

A. l

(__

With SDM not within the limits of the LCO in MODE 1 or 2,
SOM must be restored within 6 hours. Failure to meet the
specified SDM may be caused by a control rod that cannot be
inserted. The allowed Completion Time of 6 hours is
(continued)
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(continued}

acceptable, considering that the reactor can still be shut
down, assuming no failures of additional control rods to
insert, and the low probability·of an event occurring during
this interval.
8.1

If the SOM cannot be restored, the plant must be brought to
MODE 3 in 12 hours, to prevent the potential for further
reductions in available SDM (e.g., additional stuck control
rods}. 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.
C.1

With SDM not within limits 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 fully inserted. This action results in the
least reactive condition for the core.

-

(

D.1, D.2, D.3, and D.4

~·

With SDM not within limits in MODE 4, the operator must
immediately initiate action to fully insert all insertable
control rods. Action must continue until all insertable
control rods are fully inserted. This action results in the
least reactive condition for the core. Action must 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 Standby Gas
Treatment (SGT) subsystem for Unit 3 is OPERABLE; and
secondary containment isolation capability (i.e., at least
one secondary containment isolation· valve 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 radioactivity releases. This may be performed as
(continued}
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D.l, D.2, D.3, and D.4 (continued)
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 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, SRs may need to be
performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.
E.1, 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.

L

Action must also be immediately 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 valve 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)

information, to determine if the components are out of
service for maintenance or other reasons.
It is not
necessary to perform the SRs 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. Action must
continue until all required components are OPERABLE.

SURVEILLANCE
REQUIREMENTS

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 of the two. Adequate SDM is demonstrated before
or during the 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 control rod from a core
location, and subsequent replacement with a new control rod
or a control rod from another core location.
Since core
reactivity will vary during the cycle 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 must be increased by an adder, "R", which is
the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated BOC
core reactivity.
If the value of R is negative (that is,
BOC is the most reactive point in the cycle), no correction
to the BOC measured value is required (Ref. 3).
For the SDM
demonstrations that rely solely on calculation of the
highest worth control rod, additional margin (0.10% Ak/k)
must be added to the SDM limit of 0.28% Ak/k to. account for
uncertainties in the calculation.
The SDM may be demonstrated during an in sequence control
rod withdrawal, in which the highest worth control rod is
analytically determined, or during local criticals, where
the highest worth control rod is determined by testing.
Local critical tests require the withdrawal of out of
(continued)
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(continued)

sequence control rods. This testing would 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 TestingOperating") .
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
o_ffload/ reload sequences, including modified quadrant spiral
offload/reload sequences, inherently satisfy the SR,
provided the fuel assemblies are reloaded in the same
configuration analyzed for the new cycle. Removing fuel
from the core will always result in an increase in SDM.

V

REFERENCES

1.

UFSAR, Sections 1.5.1.8 and 1.5.2.2.7.

2.

UFSAR, Section 14.6.2.

3.

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

4.

UFSAR, Section 14.5.3.3.

5.

UFSAR, Section 14.5.3.4.
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REACTIVITY CONTROL SYSTEMS
Reactivity Anomalies

BASES
BACKGROUND

In accordance with the UFSAR (Ref. 1), reactivity shall be
controllable such that subcriticality is maintained under
cold conditions and acceptable fuel design limits are not
exceeded during normal operation and abnormal operational
transients. Therefore, reactivity anomaly is used as a
measure of the predicted versus measured Ci .e., monitored)
core reactivity during power operation. A large reactivity
anomaly could be the result of unanticipated changes in fuel
reactivity or control rod worth or operation at conditions
not consistent with those assumed in the predictions of core
reactivity, and could potentially result in a loss .of SDM or
violation of acceptable fuel design limits. Comparing
predicted versus measured core reactivity supports the SDM
demonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") in
assuring the reactor can be brought safely to cold,
subcritical conditions.
When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, 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 uranium enrichment in the new fuel loading and the fuel
loaded in the previous cycles provide excess positive
reactivity beyond that required to sustain steady state
operation at the beginning of cycle (BOC). When the reactor
is critical at RTP and operating moderator temperature, the
excess positive reactivity is compensated by burnable
absorbers (e.g., gadolinia), control rods, and whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel. The predicted core reactivity, as represented by
continued
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core keffective Ckett), 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 keff is calculated
by the core monitoring system for actual plant conditions
and is then compared to the predicted value for the cycle
exposure.

APPLICABLE
SAFETY ANALYSES

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
reactivity provides a normalization for the calculational
models used to predict core reactivity. If the measured and
predicted core kettcsi 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 keff 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 keff from the predicted core keff 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.

LCD

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
continued
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uncertainties in the "Nuclear Design Methodology" are larger
than expected. A limit on the difference between the
monitored and the predicted core keff of ± 1% Llk/k has been
established based on engineering judgment. A> 1% deviation
in reactivity from that predicted is larger than expected
for normal operation and should therefore be evaluated. A
deviation as large as 1% would not exceed the design
conditions of the reactor and is on the safe side of the
postulated transients.

APPLICABILITY

In MODE 1, most of the control rods are withdrawn and steady
state operation is typically achieved. Under these
conditions, the comparison between predicted and monitored.
core reactivity provides an effective measure of the
reactivity anomaly. In MODE 2, control rods are typically
being withdrawn during a startup. In MODES 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. SOM
requirements (LCO 3.1.1) ensure that fuel movements are
performed within the bounds of the safety analysis, and an
SOM demonstration is required during the first startup
following operations that could have altered core reactivity
(e.g., fuel movement, control rod replacement, shuffling).
The SOM test, required by LCO 3.1.1, provides a direct
comparison of the predicted and monitored core reactivity at
cold conditions; therefore, reactivity anomaly is· not
required during these conditions.

ACTIONS
Should an anomaly develop between measured and predicted
core reactivity, the core reactivity difference must be
restored to within the limit to ensure continued operation
is within the core design assumptions. Restoration to
within the limit could be performed by an evaluation of the
core design and safety analysis to determine the reason for
the anomaly. This e~aluation normally reviews the core
conditions to determine their consistency with input to
design calculations. Measured core and process parameters
are also normally evaluated to determine that they are
within the bounds of the safety analysis, and safety
analysis calculational models may be reviewed to verify that
they are adequate for representation of the core conditions.
continued
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The required Completion Time of 72 hours is based on the low
probability of a OBA occurring during this period, and
allows sufficient time to assess the physical condition of
the reactor and complete the evaluation of the core design
and safety analysis.

If the core reactivity cannot be restored to within the
1% ~k/k limit, 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
~lant systems.
SURVEILLANCE
REQUIREMENTS

SR

3.1.2.1

The core monitoring sy~tem. calculates the core kett for the
reactor conditions obtained from plant instrumentation. A
comparison of the monitored core kett to the predicted core
kett at the same cycle exposure is used to calculate the
reactivity difference. The comparison is required when the
core reactivity has potentially changed by a significant
amount. This may occur following a refueling in which new
fuel assemblies are loaded, fuel assemblies are shuffled
within the core, or control rods are replaced or shuffled.
Control rod replacement refers to the decoupling and removal
of a control rod from a core location, and subsequent
replacement with a new control rod or a control rod from
another core location. Also, core reactivity changes during
the cycle. The 24 hour interval after reaching equilibrium
contjitions following a startup is based on the need for
equilibrium xenon concentrations in the core, such that an
accurate comparison between the monitored and predicted core
kett can be made. For the purposes of this SR, the reactor
is assumed to be at equilibrium conditions when steady state
operations (no control rod movement or core
continued
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(continued)

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 ~omparison is only done when in
MODE 1.
REFERENCES

1.

UFSAR, Section 1.5.

2.

UFSAR, Chapter 14.
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B 3.1.3 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 ensure under conditions of
normal operation, including abnormal 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 potential 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 1.
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 CRDM 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 LCO 3.1.4, "Control Rod Scram
Times," and LCO 3.1.5, "Control Rod Scram Accumulators,"
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
SAFETY ANALYSES

The analytical methods and assumptions used in the
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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The capabil.ity tQ insert the control rods provides assurance
that the assumptions for scram reactivity in the OBA and
transient analyses are not violated. Sin~e the SOM ensures
the reactor will be subcritical with the highest worth
control rod withdrawn (assumed single failure), th~
additional failure of a second control rod to insert,.if
required, could invalidate the demonstrate d 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 CRD System can perform its inte~ded function.
The control rods also protect the fuel from damage which
could result in release of radioactivi ty. The limits
protected are the MCPR Safety Limit CSL) (see Bases for
SL 2.1.1, "Reactor Core SLs" and LCD 3.2.2, "MINIMUM
CRITICAL POWER RATIO CMCPR)"), the 1% cladding plastic
strain fuel design limit (see B~ses for LCD 3.2.3, "LINEAR
HEAT GENERATION RATE CLHGR)"), and the fuel damage limit
(see Bases for LCD 3.1.6, "Rod Pattern Control") during
reactivity insertion events.

L

The negative reactivity insertion (scram) provided by the
CRD System provides the analytical basis for determinatio n
of plant thermal limits and provides protectio~ against fuel
damage limits during. a CRDA. The Bases for LCD 3.1.4,
LCD 3.1.5, and LCD 3.1.6 discuss in more detail how the SLs
are protected by the CRQ System.
Control rod OPERABILITY satisfies Criterion 3 of the NRC
Policy Statement.
LCD

Th e OPERA BI LI TY of a n i ndi vi dual c ont r ol rod i s ba s e d on a
combination of factors, primarily, the- scram insertion
times, the control rod coupling integrity, and the ability
to determine the control rod position. Accumulator
OPERABILITY is addressed by LCD 3.1.5. The associated scram
accumulator status for a control rod only affects the scram
insertion times; therefore, an inoperable accum~lator does
not immediately require declaring a control rod inoperable.
Although not all control rods are required to be OPERABLE to
satisfy the intended reactivity control requirement s, strict
continued
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control over the number and distributiofl- of inoperable
control rods is required to satisfy the assumptions of the
DBA and transient analyses.

APPLICABILITY

In MODES I 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
adequate 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."

ACTIONS

The ACTIONS Table is modified by a Note indicating that a
~eparate 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.

L

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
inserted 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, "Control 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
performed immediately. The separation criteria are not met
if a) the stuck control rod occupies a location adjacent to
two "slow" control rods, b) the stuck control rod occupies a
location adjacent to one "slow" control rod, and the one
"slow" control rod is also adjacent to another "slow"
control rod, or c) if the stuck control rod occupies a

L
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location adjacent to one "slow" control rod when there is
another pair of "slow" control rods adjacent to one another.
The description of "slow" control rods is provided in
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 down, assuming no
additional control rods fail to insert, and provides a
reasonable time to perform the Required Action 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 CRO.
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 requirements of rod pattern control (LCO 3.1.6) and
the RWM (LCO 3.3.2.1). The allowed Completion Time of
24 hours from discovery of Condition A concurrent with
THERMAL POWER greater than the LPSP of the RWM provides a
reasonable time to test the control rods, considering the
potential for a need to reduce power to perform the tests.
To allow continued operation with a withdrawn control rod
stuck, an evaluation of adequate SOM is also required within
72 hours. Should a OBA or transient require a shutdown, to
preserve the single failure criterion, an additional 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 analysis) with the stuck control rod at its
continued
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stuck position and the highest worth OPERABLE control rod
assumed to be fully withdrawn.
The allowed Completion Time of 72 hours to verify SOM is
adequate, considering that with a single control rod stuck
in a withdrawn position, the remaining OPERABLE control rods
are capable of providing the required scram and shutdown
reactivity. Failure to reach MODE 4 is only likely if an
additional control rod adjacent to the stuck control rod
also fails to insert during a required scram. Even with the
postulated additional single failure of an adjacent control
rod to insert, sufficient reactivity control remains to
reach and maintain MODE 3 conditions (Ref. 5 and 6).
B.1
With two or more withdrawn control 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
down if required. Insertion of all insertable control rods
eliminates the possibility of an additional failure of a
control rod to insert. 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.
C.l and C.2
With one or more control rods inoperable for reasons other
than being stuck in the withdrawn position (including a
control rod which is stuck in the fully inserted position)
operation may continue, provided the control rods are fully
inserted within 3 hours and disarmed (electrically or
hydraulically) within 4 hours. Inserting a 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. The control
rods can be electrically disarmed by disconne~ting power
from all four directional control valve solenoids. Required
Action C.1 is modified by a Note, which allows the RWM to be
bypassed if required to allow insertion of the inoperable
continued
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control rods and continued operation. LCO 3.3.2.1 provides
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.
D.l and D.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 with 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.

Ll
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 Ci .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
continued
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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, base~ on operating experience, to
reach MODE 3 from full power in an orderly manner and
without challenging plant systems.
SU RV EI LLAN CE
REQUIREMENTS

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
inserting 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 is immovable, a
continued
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SR

3.1.3.3

(continued)

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~ 7 seconds provides reasonable assurance
that the control rod wi 11 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 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.

I

V

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
continued
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SR

3.1.3.5

(continued)

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 it is not being moved and operating experience related
to uncoupling events.
REFERENCES
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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," latest approved revision.
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B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.4 Control Rod Scram Times
BASES
BACKGROUND

The scram function of the Control Rod Drive (CRD) System
controls reactivit y changes during abnormal operational
transient s 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, allowing the index tube to move
upward without restrictio n because of the high differenti_al
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 a~sistance from
reactor pressure.

(

APPLICABLE
SAFETY ANALYSES

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 {DBA) and
transient analyses assume that all of the control rods scram
at a specified insertion rate. The resulting negative scram
reactivit y forms the basis for the determination of plant
thermal limits (e.g., the MCPR). Other distribut ions 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 sufficien t
scram reactivit y. Surveillance of ·each individual control
rod's scram time ensures the scram reactivit y assumed in the
OBA and transient analyses can be met.
(continued}
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APP LI CAB LE
SAFETY ANALYSES
(continued)

The scram function of the CRD System protects the MCPR
Safety Limit CSL) (see Bases for SL 2.1.1, "Reacto~ Core
SLs" and LCD 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. Above 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
overpressur e protection analysis, the scram function, along
with the safety/reli ef 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.

LCD

The scram times specified in Table 3.1.4-1 (in the
accompanying LCD) 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 approximate ly 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 steam 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
(continued)
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(continued)

index tube passes a specific location and then opens
("dropout") as the index tube travels upward. Verification
of the specified scram times in Table 3.1.4-1 is
accomplished through measurement of the "dropout" times.
To ensure that local scram reactivity rates are maintained
within acceptable limits, no more than two of the allowed
"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 requ·ired 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
conservatively declared inoperable and not accounted for as
"slow" control rods.

APPLICABILITY

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 MODE 5 are contained in LCD 3.9.5,
"Control Rod OPERABILITY--Refueling."

ACTIONS
When the requirements of this LCO are not met, the rate of
negative reactivity insertion during a 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
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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SURVEILLANCE
REQUIREMENTS

The four SRs of this LCO are modified by a Note stating that
during a single control rod scram time surveillanc e, the CRD
pumps shall be isolated from the associated scram
accumulator . With the CRD pump isolated, Ci .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
demonstrate s acceptable scram times for the transients
analyzed in References 3 and 4.
Maximum scram insertion times occur at a reactor steam dome
pressure of approximate ly 800 psig because of the competing
effects of reactor steam dome pressure and stored
accumulator energy. Therefore, demonstratio n 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 surveillanc es
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 representat ive sample contains at least
10% of the control rods. The sample remains representat ive
continued
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SR

3.1.4.2

(continued)

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
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) 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 found 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."

continued
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SR 3.1.4.3

(continued)

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 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.
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.

REFERENCES

1.

UFSAR, Sections 1.5.1.3 and 1.5.2.2.

2.

UFSAR, Section 14.6.2.
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UFSAR, Chapter 14.

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), "BWR Owners Group Revised Reactivity Control
System Technical Specifications, " BWROG-8754,
September 17, 1987.
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BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

The control rod scram accumulator s are part of the Control
Rod Drive (CRD) System and are provided to ensure that the
control rods scram under varying reactor.con ditions. The
control rod scram accumulator s 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 thecontrol rods from the nitrogen, which provides the required
energy. The scram accumulator s 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 evalJating
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 ~ssoci ated control rod.
The scram function of the CRD System, and therefore the
OPERABILITY of the accumulator s, protects the MCPR Safety
Limit (see Bases for SL 2.1.1, "Reactor Core SLs" and
LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO CMCPR)") and
1% cladding plastic strain fuel design limit (see R~ses 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 LCD 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
LCD 3.1.6, "Rod Pattern Control").
Control rod scram accumulator s satisfy Criterion 3 of the
NRC Policy Statement.
(continued)
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LCO

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.

APPLICABILITY

In MODES I and 2, the scram function is required for
mitigation of DBAs and transients, and therefore the scram
accum~lators 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 requ1rements
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."

ACTIONS

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
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.I
is modified by a Note indicating that declaring the control
rod "slow" 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
(continued}
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(continued}

control rod is declared inoperable (Required Action A.2) and
LCO 3.1.3 is entered. This ~ould 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 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 B, 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 "slow," 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 B.2.1 is modified by a Note indicating that declaring
the control rod "slow" 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 "slow" 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 B.2.2) and LCO 3.1.3 entered. This would
{continued}
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8.1, 8.2.1, 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 1 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
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, immediately 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 DBA or transient occurring during the time
that the accumulator is inoperable.

(

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 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
(continued}
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D.1

(continued)

active function (i.e., scram) of the control rods. 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.
SURVEILLANCE
REQUIREMENTS

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 Control Program.
REFERENCES
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UFSAR, Section 3.4.5.3 and Figure 3.4.10.

2.

UFSAR, Appendix K, Section VI.

3.

UFSAR, Chapter 14.
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BASES

BACKGROUND

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 positions
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 Accident (CRDA).
This Specification assures that the control rod patterns are
consistent with the assumptions of the CRDA analyses of
References 1 and 2.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the CRDA are summarized 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 is necessary to limit the energy deposition in the
fuel, thereby preventing 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 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 (Ref. 5). Generic
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) 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 will be well within the
required limits (Ref. 5).
(continued)
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Control rod patterns analyzed in Reference 1 fol lo~ 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 in 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 be 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 purposes 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 satisfies 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 conditions 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

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 subcritical with a single control rod
withdrawn.
(continued)
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ACTIONS

A.1 and A.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 notching," drifting from a control rod 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 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.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 or a qualified member of the technical staff (i.e.,
personnel trained in accordance wit~ 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 allowid 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
continued
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(continued)

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 all ow the affected control rods t.o 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.
SURVEILLANCE
REQUIREMENTS

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.
REFERENCES

1.

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

NED0-21778-A, "Transient Pressure Rises Affected
Fracture Toughness Requirements for Boiling Water
Reactors," December 1978.

7.

ASME, Boi 1er and Pressure Vessel Code.

8.

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

9.

NED0-33091-A, "Improved BPWS Control Rod Insertion
Process," Revision 2, July 2004.
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REACTIVITY CONTROL SYSTEMS
Standby Liquid Control (SLC) System

BASES
BACKGROUND

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
accident 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 an
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 sodium 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
X

13% weight

E
X

86 gpm

19.8% atom

If the product of this expression is~ 1, then the SLC
System satisfies the criteria of Reference 1. As such, the
product of this expression at the minimum acceptance
(continued)
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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 displacement 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 the cooling water rising
through the core. A smaller tank containing demineralized
water is provided for testing purposes.

APPLICABLE
SAFETY ANALYSES

The SLC System is manually 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,;::: 52%) and
the temperature versus concentration limits in Figure 3.1.71 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 Ci .e., SR
3.1.7.10,;::: 92.0%) in the SLC System increases the rate of
(continued)
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Boron-10 injection and functions to shutdown the reactor
core faster. This limits the heat generated that is
tra~sferred 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 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-10 enrichment, and
concentration Qf 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.

LCO

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 valve,
and associated piping, valves, and instruments and controls
to ensure an OPERABLE flow path.

APPLICABILITY

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 cell
containing fuel assemblies. Demonstration of adequate SOM
(LCD 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.
continued
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In MODES 1, 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.

ACTIONS

A.1 and A.2
If 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.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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.!h.l

If one SLC subsystem is inoperable for reasons other than
Condition A, the inoperable subsystem must be restored to
OPERABLE status within 7 days. In this condition, the
remaining OPERABLE subsystem is adequate to perform the
shutdown function. However, the overall reliability is
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
DBA or severe transient occurring concurrent with the failure
of the Control Rod Drive (CRD) System to shut down the plant.

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.l and D.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 in an orderly manner and without challenging
plant systems.
(continued)
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SURV EI LLAN CE
REQUIREMENTS

I

SR

3.1.7.1, SR

3.1.7.2. and SR

3.1.7.3

SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics
of the SLC System (e.g., 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 s6lution
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 piping 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
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 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 Surveillance 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 Ci .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 will 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 control 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 locking,
sealing, or securing. This verification of valve alignment
continued
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SR

3.1.7.4 and SR

3.1.7.6

(continued)

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

SR

3.1.7.8

Deleted

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 pentaborate

~
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SR

3.1.7.8

(continued)

solution concentratio n requirement s, the rate of negative
reactivity insertion from the SLC System will adequately
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. Limiti~g 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 Surveillanc e is
in accordance with the INSERVICE TESTING PROGRAM.
SR

3.1.7.9

This Surveillanc e 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
manufacture d batch as the one fired or from another batch
that has been certified by having one of that batch
successfull y fired. The Surveillanc e 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 demineraliz ed water from a test tank through
one SLC subsystem and into the RPV. The Surveillanc e
Frequency is controlled under the Surveillanc e Frequency
Control Program.
(continued)
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REFERENCES

PBAPS UNIT 3

SR

3.1. 7 .10

Enriched sodium pentaborate solution is made by mixing
granular, enriched sodium pentaborate with water. Isotopic
tests on the granular sodium pentaborate 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 tests may use vendor
certification documents.
1.

10 CFR 50.62.

2.

UFSAR, Section 3.8.4.

3.

10 CFR 50.67.
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REACTIVITY CONTROL SYSTEMS
Scram Discharge Volume (SDV) Vent and Drain Valves

BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

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 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, "Reactor Protection System (RPS)
Instrumentation") is initiated if the SDV water level in the
(continued)
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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.

LCO

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 pip.ing.
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.

APPLICABILITY

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.

ACTIONS

The 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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A.1
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 cr~terion may not be preserved,
and a higher risk exists to allow reactor water out of the
primary system during a scram.
B.1
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 CRD seal
leakage.
C.1
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
B 3.1.8
BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.1.8.1

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
i5 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
controlled under the Surveillance Frequency Control Program.
(continued)
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BASES

(continued)
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NUREG-0803, "Generic Safety Evaluation Report
Regarding Integrity of BWR Scram System Piping,"
August 1981.

2.

UFSAR, Sections 3.4.5.3.1 and 7.2.3.6.
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10 CFR 50-67.
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APLHGR
B 3.2.1

L

B 3.2
B 3.2.1

POWER DISTRIBUTION LIMJTS
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 peak cladding
temperature (PCT) during the postulated design basis loss of
coolant accident (LOCA) does not exceed the limits specified
i n 10 CFR 50 . 4 6 .

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs) that determine the APLHGR
limits are presented in References 1, 2, 3, 4, s,. and 7.

I

~

(continued..2_
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APLHGR
B 3.2.1

(_

BASES
APPLICABLE
SAFETY ANALYSES
(contfnued)
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 calculation al
models that are consistent with the requirement s 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 ~ssembly. A conservativ e
multiplier is applied to the LHGR assumed in the LOCA
analysis to account for the uncertainty associated with the
measurement of the APLHGR.
Fer single recirculatio n loop operation, a conservativ e
multiplier is applied to the APLHGR as specified in the COLR
(Ref. 12). This is due to the conservativ e analysis
assumption of an earlier departure from nucleate boi.\ing with
one recirculatio n loop available, resulting in a more severe
cladding heatup during a LOCA.
Power-dependent and flow-depend ent APLHGR adjustment fa~tors
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 conaitions.
These adjustment factors are applied, if required, pe~ the
COLR and decrease the allowable APLHGR value.
The APLHGR satisfies Criterion 2 of the NRC Policy
Statement.
LCO
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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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APLHGR
B 3.2.1
BASES
LCD
(contin ued)

APPLICABILITY

ACTIONS

With only one recircu lation loop in operati on, in
conformance with the requirements of LCO 3.4.1,
"Recirc ulation Loops Operat ing," the limit is determined by
multipl ying the exposure dependent APLHGR limit by a
conserv ative factor.
The APLHGR limits are primar ily derived from LOCA analyses
that are assumed to occur at high power leveis. Design
calcula tions (Ref. 6) ahd operati ng experie nce have shown
that as power is reduced, the margin to the require d APLHGR
limits increas es. This trend continu es down to the power
range of 5% to 15% RTP when entry into MODE 2 occurs. When
in MODE 2, the wide range neutron monitor peri~d -short scram
functio n provides prompt scram initiat ion during any
signifi cant transie nt, thereby effecti vely removing any
APLHGR limit compliance concern in MODE 2. Therefo re, at
THERMAL POWER levels < 22.6% RTP, the reactor is operati ng
with substan tial margin to the APLHGR limits; thus, this LCO
is not require d.
· A .1

If any APLHGR exceeds the require d limits, an assumption
. regarding an initial conditi on of the OBA analyse s may not
be met. Therefore, prompt action should be taken to restore
the APLHGR(s) to within the require d limits such that the
plant operate s within anatyzed conditi ons and within design
limits of the fuel rods. The 2 hour Completion Time is
suffici ent to restore the APLHGR(s) to within its limits and
is accepta ble based on the low probab ility of a OBA
occurri ng simultaneously with the APLHGR out of
specifi cation.
8.1

If the APLHGR cannot be restore d to within its require d
limits within the associa ted Completion Time, the plant must
be brought to a MODE or other specifi ed conditi on in which
the LCO does not apply.· To achieve this status, THERMAL
POWER must be reduced to< 22.6% RTP within 4 hours. The
continue
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APLHGR
B 3.2.1
BASES
ACTIONS

Ll (continued)
allowed Completion Time is reasonab le, based on operatin g
experien ce, to reduce THERMAL POWER to< 22.6% RTP in an
orderly manner and without challeng ing plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1
APLHGRs are required to be initiall y calculat ed within
12 hours after THERMAL POWER is~ 22.6% RTP and then
periodic ally thereaft er. They are compared to the specifie d
limits in the COLR to ensure that the reactor is operatin g
within the assumptions of the safety analysis . The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
acceptab le given the large inherent margin to operatin g
limits at low power levels. The Surveill ance Frequency is
controll ed under the Surveill ance Frequency Control Program.

REFERENCES

1.

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

2.

UFSAR, Chapter 3.

3.

UFSAR, Chapter 6.

4.

UFSAR, Chapter 14.

5.

NED0-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operatio n," 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.

8.

Deleted

9.

NED0-30130-A, "Steady State Nuclear Methods,"
Apri 1 1985.
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13.
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B

MCPR
3.2.2

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
BASES
BACKGROUND

MCPR is a ratio of the fuel assemb,y power that would result
in the onset of boiling transition to the actual fuel
assembly power. The MCPR Safety Limit (SL) is set such that
99.9% of the fuel rods avoid boiling transition if the limit
is not violated (refer to the Bases for SL 2.1.1.2). The
operating limit MCPR is established to ensure that no fuel
damage results during abnormal operational transients.
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.

(

APPLICABLE
SAFETY ANALYSES

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 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 (.&PR). When the
largest .llCPR (corrected for analytical uncertainties) is
added to the MCPR SL, the required operating limit MCPR is
obtained.
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(contin ued)

The MCPR operati ng limits derived from the transie nt
analysi s are dependent on the operati ng core- flow and power
state (MCPRt and MCPRp, respec tively) to ensure adherence to
fuel design limits ~uring the worst transie nt that occurs
with moderate frequency (Refs. 6, 7, 8, and 9). Flow
dependent MCPR limits are determined by steady state thermal
hydrau lic methods with key physics response ·inputs
benchmarked using the three dimensional BWR simula tor
code (Ref. 10) to analyze slow flow runout transie nts. The
flow dependent operati ng limit, MCPRt, is evaluat ed based on
a single recircu lation pump flow runout event (Ref. 9).
Power dependent MCPR limits (MCPRP) are determined by the
codes used to evaluat e transie nts as describ ed in Reference
2. Due to the sensiti vity of the transie nt 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 low flow MCPRP
operati ng limits are provided for operati ng between 22.6% RTP
and the previou sly mentioned bypass power level.
The MCPR satisfi es Criteri on 2 of the NRC Policy Statement.

LCO

The MCPR operati ng limits specifi ed in the COLR are the
result of the Design Basis Accident (OBA) and transie nt
analys is. The operati ng limit MCPR is determined by the
larger of the MCPRt and MCPRP limits.

APPLICABILITY

The MCPR operati ng limits are primar ily derived from
transie nt analyse s that are assumed to occur at high power
levels. Below 22.6% RTP, the reactor is operati ng at a
minimum recircu lation pump speed and the moderator void
ratio is small. Surveil lance of thermal limits below
22.6% RTP is unnecessary due to the large inheren t margin
that ensures that the MCPR SL is not exceeded even if a
limitin g transie nt occurs. Statist ical analyse s indicat e
that the nominal value of the initial MCPR expected at
22.6% RTP is> 3.5. Studies of the variati on of limitin g
transie nt behavior have been performed over the range of
power and
ontinued
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APPLICABILITY
(conti nued)

flow condit ions. These studie s encompass the range of key
actual plant param etir values import ant to typica lly
limiti ng transi ents. The result s of these studie s
demonstrate that a margin is expected between performance
and the MCPR requir ement s, and that margins increa se as
power is reduced to 22.6% RTP. This trend is expected to
contin ue to the 5% to 15% power range when entry into MODE 2
occurs . When in MODE 2, the wide range neutron monitor
period -short functi on provides rapid scram initia tion for
any signif icant power increa se transi ent, which effect ively
elimin ates any MCPR compliance concern. Theref ore, at
THERMAL POWER level s< 22.6% RTP, the reacto r is operat ing
with substa ntial margin to the MCPR limits and this LCO is
not requir ed.

ACTIONS

A .1

If any MCPR is outsid e the requir ed limits , an assumption
regard ing an initia l condit ion of the design basis transi ent
analys es may not be met. Theref ore, prompt action should be
taken to restor e the MCPR(s) to within the requir ed limits
such that the plant remains operat ing within analyzed
condit ions. The 2 hour Completion Time is normally
suffic ient to restor e the MCPR(s) to within its limits and
is accept able based on the low proba bility of a transi ent or
OBA occurr ing simult aneou sly with the MCPR out of
specif icatio n.

If the MCPR cannot be restor ed to within its requir ed limits
within the associ ated Completion Time, the plant must be
brought to a MODE or other specif ied condit ion in which the
LCO does not apply. To achiev e this status , THERMAL POWER
must be reduced to< 22.6% RTP within 4 hours. The allowed
Completion Time is reason able, based on operat ing
experi ence, to reduce THERMAL POWER to< 22.6% RTP in an
orderl y manner and withou t challe nging plant system s.
SURVEILLANCE
REQUIREMENTS

SR

3.2.2. 1

The MCPR is requir ed to be initia lly calcul ated within
12 hours after THERMAL POWER is~ 22.6% RTP and period ically
therea fter. It is compared to the specif ied limits
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BASES
SURVEILLANCE
REQUIREMENTS

SR

3.2.2.1

(continu ed)

in the COLR (Ref. 12) to ensure that the reactor is operatin g
within the assumptions~of the safety analysis . The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
acceptab le given the large inherent margin to operatin g
limits at low power levels. The Surveill ance Frequency is
controll ed under the Surveill ance Frequency Control Program.
SR

3.2.2.2

Because the transien t analysis takes credit for conserva tism
in the scram speed performance, it must be demonstrated that
the specific scram speed distribu tion is consiste nt with
that used in the transien t analysis . SR 3.2.2.2 determines
the value of~. which is a measure of the actual scram speed
distribu tion compared with the assumed distribu tion. The
MCPR operatin g limit is then determined based on an
interpol ation between the applicab le limits for Option A
(scram times of LCD 3.1.4,"C ontrol Rod Scram Times") and
Option B (realist ic scram times) analyses . The paramet er~
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 effectiv e scram speed distribu tion
may change during the cycle or after maintenance that could
affect scram times. The 72 hour Completion Time is
acceptab le due to the relative ly minor changes in~ expected
during the fuel cycle.
REFERENCES
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)

B 3.2
B 3.2.3

POWER DISTRIBUTION LIMITS
LINEAR HEAT GENERATION RATE (LHGR)

BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

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 rod cladding caused by strain from
the relative expansion of the U0 2 pellet; and

b.

Severe overheating of the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the fuel cladding has been
defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur
(Ref. 10).
Fuel design evaluations have 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
continued
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(conti nued)

includ es allowances for short term transi ent operat ion above
the operat ing limit to account for abnormal operat ional
transi ents, plus an allowance for densif icatio n power
spikin g.
Power-dependent and flow-dependent LHGR adjustm ent factor s
may also be provided per Reference 1 to ensure that fuel
design limits are not exceeded due to the occurr ence of a
postul ated transi ent event during operat ion at off-ra ted
(less than 100%) reacto r power or core flow condit ions.
These adjustment factor s are applie d, if requir ed, per the
COLR and decrea se the allowa ble LHGR value.
Additi onally , for single recirc ulatio n loop operat ion, an
LHGR multip lier may be provided per Reference 1. This
multip lier is applie d per the COLR and decrea ses the
allowa ble LHGR value. This additi onal margin may be
necess ary during SLO to account for the conser vative analys is
assumption of an earlie r depart ure from nuclea te boilin g with
only one recirc ulatio n loop availa ble.
The LHGR satisf ies Criter ion 2 of the NRC Policy Statem ent.

LCO

The LHGR is a basic assumption in the fuel design analys is.
The fuel has been designed to operat e at rated core power
with suffic ient design margin to the. LHGR calcul ated to
cause a 1% fuel claddi ng plasti c strain . The operat ing
limit to accomplish this object ive is specif ied in the COLR.

APPLICABILITY

The LHGR limits are derive d from fuel design analys is that
is limiti ng at high power level condit ions. At core thermal
power levels < 22.6% RTP, the reacto r is operat ing with a
substa ntial margin to the LHGR limits and, theref ore, the
Specif icatio n is only requir ed when the reacto r is operat ing
at~ 22.6% RTP.

ACTIONS
If any LHGR exceeds its requir ed limit, an assumption
regard ing an initia l condit ion of the fuel design analys is
is not met. Theref ore, prompt action should be taken to
restor e the LHGR(s) to within its requir ed limits such that
the plant is operat ing within analyzed condit ions. The
ontinu ed
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LHGR
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BASES
ACTIONS

A.l (contin ued)
2 hour Completion Time is normally suffici ent to restore the
LHGR(s) to within its limits and is accepta ble based on the
low probab ility of a transie nt or Design Basis Accident
occurri ng simulta neously with the LHGR out of specifi cation .

If the LHGR cannot be restore d to within its require d limits
within the associa ted Completion Time, the plant must be
brought to a MODE or other specifi ed conditi on 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 reasona ble, based on operati ng
experie nce, to reduce THERMAL POWER TO< 22.6% RTP in an
orderly manner and without challen ging plant systems.
(contin ued)
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(contin ued)

SURVEILLANCE
REQUIREMENTS

SR

3.2.3.1

The LHGR is require d to be initial ly calcula ted within
12 hours after THERMAL POWER is~ 22.6% RTP and period ically
therea fter. It is compared to the specifi ed limits in the
COLR (Ref. 11) to ensure that the reactor is operati ng within
the assumptions of the safety analys is. The 12 hour
allowance after THERMAL POWER~ 22.6% RTP is achieved is
accepta ble given the large inheren t margin to operati ng
limits at lower power levels. The Survei llance Frequency is
contro lled under the Survei llance Frequency Control Program.
REFERENCES
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B 3.3

INSTRUMENTATION

B 3.3.1.1

Reactor Protection System (RPS) Instrumentation

BASES
BACKGROUND

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). This 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
with the LCOs, establish the threshold for protective system
action ·to prevent exceeding acceptable limits, 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 switches that
are necessary to cause initiation of a reactor scram.
Functional diversity is provided by monitoring a wide range
of dependent and independent parameters. The input
parameters to the scram logic 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 (SDV) water level,
condenser vacuum, as well as reactor mode switch in 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 exception of the manual
scram signal and the reactor mode switch in shutdown scram
signal). Most 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 an RPS
trip signal to the trip logic.
continued
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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 1 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 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 (CRD). Each scram pilot
v_alve 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 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
depressuri ze the scram air header, ·are a1so contra 11 ed 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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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 valves close to isolate the SDV.

The actions of the RPS are assumed in the safety analyses of
APPLICABLE
SAFETY ANALYSES, References 2 and 3. The RPS is required to initiate a
LCO, and
reactor scram when monitored parameter values exceed the
Allowable Values, specified by the setpoint methodology and
APPLICABILITY
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 parameter exceeds the setpoin t, 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 s.or
other appropriate documents. The Allowable Values are
derived from the analytic or design limits, corrected for
calibrat ion, process, and instrument errors. The trip
setpoin ts are determined from analytic al or design limits,
corrected for calibrat ion, process, and instrument errors,
as well as instrument drift. In selected cases, the
Allowable Values and trip setpoin ts are determined py
engineering judgement or historic ally accepted practice
relative to the intended function of the trip channel. The
trip setpoin ts determined in this manner provide adequate
protection by assuring instrument and process uncerta inties
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 LCD.

(

The individual Functions are required to be OPERABLE in the
MODES or other specified conditions specifie d in the Table,
which may require an RPS trip to mitigate the consequences
of a design basis accident or·tran sient. To ensure a
reliable scram function, a combination of Functions are
required in each MODE to provide primary and diverse
initiati on signals.
The only MODES specified in Table 3.3.1.1- 1 are MODES 1 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 from a core cell containing no fuel
assemblies do not affect the reactiv ity of the core and,
therefo re, are not required to have·the capabil ity to scram.
Provided all other control rods remain inserted , no RPS
function is required. In this condition, the required SOM
(LCO 3.1.1) and refuel position one-rod-out interloc k
(LCO 3.9.2) ensure that no event requiring RPS will occur.
· (continued)
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The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.
Wide Range Neutron Monitor (WRNM)
I.a.

Wide Range Neutron Monitor Period-Short

The WRNMs provide signals to facilitate reactor scram in the
event that core reactivity increase (shortening period)
exceeds a predetermined 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 mit1gation of the neutron flux excursion. To
demonstrate the capability of the WRNM 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 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 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. Wide Range Neutron Monitor 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 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 instrument 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 MODE 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.

(

l.b. Wide Range Neutron Monitor-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.

Wide 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 single instrument
failure will preclude a scram from this Function on a valid
signal. Since this Function is not assumed in 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 CLPRMs) 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 bypassed. A trip from any one unbypassed
AP RM wi l l res ul t i n a ha l f -tr i p i n 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 wi 11 result in a full trip in each
of the four voter channels, which in turn results in two
trip inputs into each RPS trip system logic channel (Al, A2,
Bl, and B2), thus resulting in a full scram signal.
Similarly, a Function 2.f trip from 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 addition, to provide adequate 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 CSR 3.3.1.1.2) must be less than ten for each
AP RM ch an nel . For the OP RM Ups cal e , Fun ct i on 2 . f , LP RM s 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 for the OPRM Upscale Function 2.f to be
OPERABLE.
continued
II
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2.a. Average Power Range Monitor Neutron Flux-High
(Setdown) (continued)
For operati on at low power (i.e., MODE 2), the Average
Range Monitor Neutron Flux-High (Setdown) Function is Power
capable of generat ing a trip signal that preven ts fuel
damage resulti ng from abnormal operati ng transie nts in this
power range. For most operati on at low power levels,
Average Power Range Monitor Neutron Flux-High (Setdown)the
Function will provide a secondary scram to the Wide Range
Neutron Monitor Period- Short Function because of the
relativ e setpoin ts. At higher power levels, it is possibl e
that the Average Power Range Monitor Neutron Flux-High
(Setdown) Function will provide the primary trip signal for
a corewide increas e in power.
No specifi c safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High (Setdown)
Function. However, this Function indirec tly ensures
before the reactor mode switch is placed in the run that
positio n, reactor power does not exceed 22.6% RTP
(SL 2.1.1.1 ) when operati ng at low reactor pressur e and
core flow. Therefo re, it indirec tly prevents fuel damagelow
during signifi cant reactiv ity increas es with THERMAL POWER
< 22.6% RTP.
The Allowable Value is based on preven ting signifi cant
increas es in power when THERMAL POWER is< 22.6% RTP.
The Average Power Range Monitor Neutron Flux-High (Setdown)
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potenti al for critica lity exists.
In MODE 1, the Average Power Range Monitor Neutron Flux-Hi
Function provides protect ion agains t reactiv ity transie ntsgh
and the RWM and rod block monitor protect against control
rod withdrawal error events.
2.b. Average Power Range Monitor Simulated Thermal
Power-High
The Average Power Range Monitor Simulated Thermal Power-High
Function monitors average neutron flux to approximate the
THERMAL POWER being transfe rred to the reactor coolan t. The
APRM neutron flux is electro nically filtere d with a time
constan t represe ntative of the fuel heat transfe r dynamic
to genera te a signal propor tional to the THERMAL POWER in s
the reactor . The trip level is varied as a functio n of
recircu lation drive flow (i.e., at lower core flows,
setpoin t is reduced propor tional to the reducti on in the
power
experienced as core flow is reduced with a fixed control
pattern ) but is clamped at an upper limit that is always rod
lower than the Average Power Range Monitor Neutron Flux-Hi
Function Allowable Value. A note is include d, applica ble gh
when the plant is in single recircu lation loop operati on per
LCO 3.4.1, which require s the flow value, used in the
Allowable Value equatio n, be reduced by AW. The value of AW
continued
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2.b. Average Power Range Monitor Simulated Thermal
Power-High (contin ued)
is establi shed to conser vativel y bound the inaccur acy created
in the core flow/dr ive flow correla tion due to back flow
the jet pumps associa ted with the inactiv e recircu lation in
loop. The Allowable Value thus maintains thermal margins
essent ially unchanged from those for two loop operati on. The
value of dW is plant specifi c and is defined in plant
procedu res. The Allowable Value equation for single loop
operati on is only valid for flows down to W= dW; the
Allowable Value does not go below 60.3% RTP. This is
accepta ble because back flow in the inactiv e recircu lation
loop is only eviden t with drive flows of approximately 35% or
greater (Reference 19). The Nominal Trip Setpoin t (NTSP) and
the as-found and as-left toleran ces (leave Alone Zone) were
determined in accordance with Reference 10.
The Average Power Range Monitor Simulated Thermal Power-High
Function is not specifi cally credite d in the safety analysi s
but is intended to provide an additio nal margin of
protect ion from transie nt induced fuel damage during
operati on where recircu lation flow is reduced to below the
minimum require d for rated power operati on. The Average
Power Range Monitor Simulated Thermal Power-High Function
provide s protect ion against transie nts where THERMAL POWER
increas es slowly (such as the loss of feedwa ter heating
event) and protect s the fuel cladding integri ty by ensurin g
that the MCPR SL is not exceeded. During these events, the
THERMAL POWER increas e does not signifi cantly lag the
neutron flux scram. For rapid neutron flux increas e events,
the THERMAL 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 setpoin t is exceeded.
Each APRM channel uses one total drive flow signal
represe ntative of total core flow. The total drive flow
signal is generat ed by the flow process ing logic, part of
the APRM channel, by summing up the flow calcula ted from two
flow transm itter signal inputs, one from each of the two
recircu lation loop flows. The flow process ing logic
OPERABILITY is part of the APRM channel OPERABILITY
requirements for this Function. The APRM flow process ing
logic is considered inopera ble whenever it cannot deliver a
flow signal less than or equal to actual Recirc ulation flow
conditi ons for all steady state and transie nt reactor
conditi ons while in Mode 1. Reduced or Downscale flow
conditi ons due to planned maintenance or testing activit ies
during derated plant conditi ons (i.e. end of cycle coast
down) will result in conserv ative setpoin ts for the APRM
Simulated Thermal Power-High functio n, thus mainta ining that
functio n operab le.
con inu d
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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 PowerHigh 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 MODE 1 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-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 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 Function to
terminate the CRbA.

(continued)
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2.c. Average Power Range Monitor Neutron Flux-High
(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 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
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 assumed 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

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 channels
are OPERABLE.
For any APRM channel, any ti me 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
c r it i ca l fa ult wit h t he AP RM c ha nne l , a n I nop t r i p i s s e nt
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 Functions are
required and is necessary to support the safety analysis
applicable to each of those Functions. Therefore, the 20ut-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 2-0utOf-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.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 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.
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2.f. Oscillat ion Power Range Monitor (OPRM) Upscale
The OPRM Upscale Function provides compliance with 10 CFR
50, Appendix A, General Design Criteria (GDC) 10 and 12,
thereby providing protecti on from exceeding the fuel MCPR
safety limit CSL) due to anticipa ted thermal- hydrauli c power
oscillat ions.
Reference 22 describe s the Detect and Suppress-Confirmation
Density COSS-CD) long-term stabilit y solution and th~
licensin g basis Confirmation Density Algorithm CCDA).
Reference 22 also describe s the DSS-CD Armed Region and the
three addition al algorithms for detectin g thermal- hydrauli c
instabi lity related neutron flux oscillat ions: the period
based detectio n algorithm (PBDA), the amplitude based
algorithm CABA), and the growth rate algorithm CGRA): 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
addition al protecti on against unantici pated oscillat ions.
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 evaluati on by the OPRM
algorith ms.
DSS-CD operabi lity requires at least 8 responsi ve OPRM cells
per channel. The DSS-CD software includes a self-che ck for
the responsi ve OPRM cells; therefor e, no SR is necessar y.
The OPRM Upscale Function is required to be OPERABLE when the
plant is~ 17.6% RTP, which is establish ed as a power 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 anticipa ted events
could lead to thermal-hydraulic instabil ity and related neutron
flux oscillati ons. The OPRM Upscale Function is automatically
trip-enab led when THERMAL POWER, as indicate d by the .APRM
Simulated Thermal Power, is~ 22.6% RTP corresponding to the
MCPR monitoring threshold and reactor recircul ation drive flow,
is less than 75% of rated flow. This region is the OPRM Armed
Region. Note Ch) allows for entry into the DSS-CD Armed Region
without automatic arming of DSS-CD prior to completely passing
through the DSS-CD Armed Region during the first startup and
the first shutdown following DSS-CD implementation.
(continu ed)
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2.f. Oscillat ion Power Range Monitor (OPRM)
Upscale (continu ed)
As describe d 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-ena bled (~ 22.6% RTP)
are sufficie ntly conserva tive for protecti on of the plant
against thermal- hydrauli c instabi lities. The basis for the
5% RTP differen ce between the OPRM Upscale OPERABLE (17.6%
RTP) and OPRM Upscale auto-ena ble value (22.6% RTP) is to
ensure that no credible event, e.g., loss of feed water
heating, could result in a plant power excursio n where an
inoperab le 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
excursio n resultin g from credible events is bounded by 5%
RTP. In addition , both the core-wide and channel decay
ratios at the OPRM Upscale auto-ena bled values are extreme ly
low as documented in Reference 22, which demonstrates the low
possibi lity of thermal- hydrauli c instabi lities at low power
and confirms the conservatisms in the OPRM Upscale Function
auto-ena ble RTP value. The conserva tisms in the
determin ation of the values for OPRM Upscale Function
OPERABLE and the OPRM Upscale Function auto-ena bled
sufficie ntly compensate for possible inaccura cy of the APRM
simulate d thermal power signal versus actual core thermal
power at power levels< 22.6% RTP. Therefo re, there is no
need to perform any calibrat ion of the APRM simulate d thermal
power signal to calculat ed power with RTP < 22.6% in order to
determine the OPRM Upscale Function OPERABLE.
If any OPRM auto-ena ble setpoint is in a non-con servativ e
conditio n, i.e., the OPRM Upscale is not auto-ena bled with
RTP ~ 22.6% and reactor recircul ation drive flow$ 75% of
rated, the associat ed channel is consider ed inoperab le for
the OPRM Upscale Function. Alterna tively, the auto-ena ble
setpoint may be adjusted to place the channel in a
conserv ative conditio n (armed). If placed in the armed
conditio n, the channel is consider ed OPERABLE.
Note (h) reflects the need for plant data collecti on in order
to test the DSS-CD equipment. Testing the DSS-CD equipment
ensures its proper operatio n and prevents spurious reactor
trips. Entry into the DSS-CD Armed Region without automat ic
arming of DSS-CD during this initial testing phase also
allows for changes in plant operatio ns to address maintenance
or other operatio nal needs. However, during this initial
testing period, the OPRM Upscale Function is OPERABLE and
DSS-CD operabi lity and capabil ity to automat ically arm shall
be maintained at recircul ation drive flow rates above the
DSS-CD Armed Region flow boundary.
con inu
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2.f. Oscillation Power Range Monitor (OPRM)
Upscale (continued)
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 CPBDA, ABA,
GRA) exceed their trip condition for one or more cells in
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.
continued
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3.

Reactor Pressure-High

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
overpressurizat ion protection analysis of Reference 4, the
R_eactor 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 reactor 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 3) Function is assumed in the
analysis of events resulting in the decrease of reactor
coolant inventory (Ref. 6). This is credited as a backup
scram function for large and intermediate break LOCAs inside
(continued)
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4.

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

are
the
column of
actual

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'l) 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.

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 heat
generation. Therefore, a reactor scram is initiated on a
Main Steam 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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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 ASME 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 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 enough so
that the other diverse RPS functions provide sufficient
protection.
(continued)
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6.

Drywell Pressure-Hig h

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-Hi gh Function is assumed to scram the
reactor during large and intermediat e break LOCAs inside
primary containment . The re~ctor 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-H igh Function, with two
channels in each trip system arranged in a one-out-of-t wo
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 insufficien t 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 design 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
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
( continued)
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B.

Turbine Stop Valve-Closure

(continu ed)

Valve-C losure 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 halfscram. This Function must be enabled at THERMAL POWER
~ 26.3% RTP as measured at the turbine first stage pressure
.
This is normally accomplished automat ically by pressure
switches sensing turbine first stage pressure ; therefor e,
opening of the turbine bypass valves may affect this
Function.
The Turbine Stop Valve-C losure Allowable Value is selected
to be high enough to detect imminent TSV closure, thereby
reducing the severity of the subsequent pressure transien t.
Eight channels of Turbine Stop Valve-C losure Function, with
four channels in each trip system, are required to be
OPERABLE to ensure that no single instrume nt failure will
preclude a scram from this Function if any three TSVs should
close. This Function is required , consiste nt 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, Trip 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
transien ts that must be limited. Therefo re, a reactor scram
is initiate d on TCV fast closure in anticipa tion of the
transien ts that would result from the closure of these
valves. The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Function is the primary scram signal for the
generato r load rejectio n event analyzed in Reference 7 and
the generato r load rejectio n with bypass 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.
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9.
I

Turbine Control Valve Fast Closur e. Trip Oil
Pressure-Low (continued)

Turbine Control Valve Fast Closure , Trip Oil Pressure-Low
signals are initiat ed by the relayed emergency trip supply
oil pressur e at each control valve. One pressur e switch is
associa ted with each control valve, and the signal from each
switch is assigned to a separa te RPS logic channel. This
Function must be enabled at THERMAL POWER~ 26.3% RTP. This
is normally accomplished automa tically by pressur e switches
sensing turbine first stage pressur e; therefo re, opening of
the turbine bypass valves may affect this Function.
The Turbine Control Valve Fast Closur e, Trip Oil
Pressur e-Low Allowable Value is selecte d high enough to
detect imminent TCV fast closure .
Four channels of Turbine Control Valve Fast Closure, Trip
Di 1 Pressu re- Low Function with two channels in each trip
system arranged in a one-ou t-of-tw o logic are require d to be
OPERABLE to ensure that no single instrum ent failure will
preclude a scram from this Function on a valid signal. This
Function is require d, consist ent with the analysi s
assumptions, whenever THERMAL POWER is~ 26.3% RTP. This
Function is not required when THERMAL POWER is< 26.3% RTP,
since the Reactor Pressur e-High and the Average Power Range
Monitor Scram Clamp Functions are adequate to maintain the
· necessa ry safety margins.
10.

Turbine Condenser-Low Vacuum

The Turbine Condenser-Low Vacuum Function protect s the
integri ty of the main condenser by scramming the reactor and
thereby decreas ing the severit y of the low condenser vacuum
transie nt on the condenser. This functio n also ensures
integri ty 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- Closur e signal. This functio n is not
specif ically credite d in any acciden t analys is but is being
retaine d for the overall redundancy and diversi ty of the RPS
as require d by the NRC approved licensi ng basis.
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10.

Turbine Condenser-Low Vacuum

(continued)

Turbine Condenser-Low Vacuum signals are initiated from
four vacuum pressure transmitters that provide inputs to
associated trip systems. There are two trip systems and two
channels per trip system. Each trip system is arranged in a
one-out-of-two logic and both trip systems must be tripped
in order to scram the reactor.
The Turbine Condenser-Low Vacuum Allowable Value is
specified to ensure that a scram 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 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
continued
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12.

Reactor Mode Switch-Shutdown Position

The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels, directly to
the scram pilot 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 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.
The reactor mode switch is a keylock four-position, fourbank switch. The reactor mode switch is capable of
scramming the reactor if the mode switch is placed in the
shutdown position. Scram signals from the mode switch are
input into each of the two RPS manual scram logic channels.
There is no Allowable Value for this Function, since the
channels are mechanically actuated based solely on reactor
mode switch position.
Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel 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 and 2, and 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.
continued
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13.

Manual Scram

The Manual Scram push button channels provide signals, via
the manual scram logic channels, directly to the scram pilot
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 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 RPS Channel Test Switches, one associated
with each of the four 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 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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14.

RPS Channel Test Switch

(continued)

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 Channel 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.

ACTIONS

A Note 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 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 RPS instrumentation channels provide appropriate
compensatory measures for separate inoperable channels. As
suchy a Note has been provided that allows separate
Condition entry for each inoperable RPS instrumentation
channel.
A.1 and A. 2
Because of the diversity of sensors available to provide
trip signals and 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 restoration of
any inoperable channel to OPERABLE status. However, this
out of service time is only acceptable provided the
associated

-

)
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A.land A.2 (continued)
Function's inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to
Required Actions B.1, B.2, and C.l Bases). If the
inoperable channel cannot be restored to OPERABLE status
within 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.1 must be satisfied, and is the only
action Cother 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 capability 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
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 in 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) in one trip system.
continued
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B.1 and B.2

(continued)

Completing one of these Required Actions restores RPS to a
reliability level equivalent 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 trip
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 account
current plant conditions (i.e., what MODE the plant is 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.

(

Alternately, if it is 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 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 trip system as are the APRM 2-0ut-Of-4 voter and
other non-APRM channels for which Condition B applies. For
an inoperable APRM channel, Required Actio·n 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 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 inoperability 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 nonAPRM channels, Condition B does not apply.
continued
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C.l
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-outof-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 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.

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. 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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E.1. F.1 and G.l
If the channel Cs) 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
LCO does not apply. The allowed Completion Times are
reasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems. In addition,
the Completion Time of Required Action E.l is consistent
with the Completion Time provided in LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)."

If the channel Cs) 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 specifi~d condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core
cells containing one or more fuel assembltes. Control rods
in core cells containing no fuel assemblies do not affect
the re~ctivity 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
If OPRM Upscale trip capability is not maintained, Condition
I exists and Backup Stability Protection (BSP) is required.
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 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.
I.2 and I.3
Actions 1.2 and I.3 are both required to be taken in
conjunction with Action I.1 if OPRM 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 instability by automatically preventing entry into
continued
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(continued)

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 flow reduction events that would.have
terminated 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 thermalhydraulic 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 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.

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 I.1. 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 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) would not exceed the
Manual BSP Region I stability criterion. Potential
instabilities would develop slowly as a result of the feedwater
temperature transient (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.
continued
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J.,J.

BSP is a temporary means for protection against thermalhydraulic instabili ty events. An extended period of
inoperab ility without automatic trip capabilit y is not
justified . Consequently, the required channels are required
to be restored to OPERABLE status within 120 days.
Based on engineerin g judgment, the likelihoo d of an
instabili ty event that could not be adequatel y handled by the
use of the BSP Regions (See Action J.l) and the BSP Boundary
(See Action J.2) during a 120-day period is negligibl y smill.
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 circumsta nces). This
action is not intended to be used for operation al
convenien ce. Correctio n of most equipment failures or
inoperab ilities is expected to normally be accomplished
within the completion times allowed for Actions for
Condition s A and I.
A Note is provided to indicate that LCO 3.0.4 is not
applicabl e. 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 verificat ion
activitie s, in the event of a required design change, without
undue impact on plant operation .
K.l
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
reasonabl e, based on operating experienc e, to reach the
specified operating power level from full power condition s in
an orderly manner and without challengin g plant systems.
(continue d)
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SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS
instrumentation Function are located 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
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
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 calibrated to the reactor
power calculated from a heat balance. The Surveillance
Frequency is controlled under the Surveillance Frequency
Control Program.
continued
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SR

3.3.1.1. 2

(continued)

A restrict ion to satisfyi ng this SR when< 22.6% RTP is
provided that requires the SR to be met only at~ 22.6% RTP
because it is difficu lt to accurate ly maintain APRM
indicati on of core THERMAL POWER consiste nt 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 limits (MCPR, LHGR and APLHGR). At~ 22.6%
RTP, the Surveill ance is required to have been satisfac torily
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 hours after reaching or
exceeding 22.6% RTP. Twelve hours is based on operatin g
experience and in conside ration of providin g a reasonab le
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 Surveill ance Frequency is controll ed
under the Surveill ance Frequency Control Program.
SR

3.3.1.1. 5 and SR

3.3.1.1. 6

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 made
consiste nt with the assumptions of the current plant
specific setpoint methodology.
As noted, SR 3.3.1.1. 5 is not required to be performed when
entering MODE 2 from MODE l, since testing of the MODE 2
required WRNM Functio~s cannot be performed in MODE 1
without utilizin g jumpers, lifted leads, or movable links.
This allows entry into MODE 2 if the Frequency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after entering MODE 2 from MODE 1. Twelve
hours is based on operatin g experience and in conside ration
of providing a reasonable time in which to complete the SR.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
(continued)
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SR

3.3.1.1.7

(Not Used.)
SR

3.3.1.1.8

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 input to the APRM System.
The Surveillance Frequency 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 Inc.) are heat
sensitive electronic 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
continued
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SR

3.3.1.1.9 and SR

3.3.1.1.14 (continued)

the CHANNEL FUNCTIONAL TEST is not required since the
instruments are not accessible while the unit is operating
at power due to high radiation and the installed indication
instrumentation does not provided accurate indication of the
trip setting. Waiver 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 calibration interval. The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.

SR 3.3.1.1.10, SR
and SR 3.3.1.1.16

3.3.1.1.12. SR

3.3.1.1.15.

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 a 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
Surveillance 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
wi 11 verify that the channel wi 11 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 prior 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 3.3.1.1.15.
and SR 3.3.1.1.16 (continued)
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 suff~cient 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
calorimetric 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 flow) transmitters,
which supply the flow signal 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
(continued)
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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 (continued)
Function uses drive flow to vary the trip setpoint. The OPRM
Upscale Function uses drive flow to automatically enable or
bypass the OPRM Upscale trip output to RPS. A CHANNEL
CALIBRATION of the APRM drive flow signal requires both
calibrating the drive flow transmitters and establishing a
valid drive flow/ core flow relationship. The drive flow
/core flow relationship is established once per refuel cycle,
while operating at or near rated power and flow conditions.
This method of correlating core flow and drive flow is
consistent with GE recommendations. Changes throughout the
cycle in the drive flow/ core flow relationship due to the
changing thermal hydraulic operating conditions of the core
are accounted for in the margins included in the bases or
analyses used to establish the setpoints for the APRM
Simulated Thermal Power-High Function and the OPRM Upscale
Function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR 3.3.1.1.11
A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. For the APRM Functions, this test
supplements the automatic self-test functions that operate
continuously in the APRM and voter channels. The scope of
the APRM CHANNEL FUNCTIONAL TEST is limited to verification
of system trip output hardware. Software controlled
functions are tested only incidentally. Automatic internal
self-test functions check the EPROMs in which the softwarecontrolled logic is defined. Any changes in the EPROMs will
be detected by the self-test function resulting in a trip
and/or alarm condition. The APRM CHANNEL FUNCTIONAL TEST
covers the APRM channels (including recirculation flow
processing - applicable to Function 2.b and the auto-enable
portion of Function 2.f only), the 2-0ut-Of-4 voter
channels, and the interface connections into the RPS trip
systems from the voter channels.· 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. (NOTE: The actual voting logic of the 20ut-Of-4 Voter Function is tested as part of SR 3.3.1.1.17.
The actual auto-enable setpoints for the OPRM Upscale trip
are confirmed by SR 3.3.1.1.19.)
continued
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SR

3.3.1.1 .11

(continued)

A Note is provided for Function 2.a that require s this SR to
be performed within 12 hours of enterin g MODE 2 from MODE 1.
Testing of the MODE 2 APRM Function cannot be performed in
MODE 1 without utilizi ng jumpers or lifted leads. This Note
allows entry into MODE 2 from MODE 1 if the associa ted
Frequency is not met per SR 3.0.2.
A second Note is provided for Function 2.b that clarifi es
that the CHANNEL FUNCTIONAL TEST for Function 2.b include s
testing of the recircu lation flow process ing electro nics,
excluding the flow transm itters.
SR

3.3.1.1 .13

This SR ensures that scrams initiat ed from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions will not be inadve rtently bypasse.d
when THERMAL POWER is~ 26.3% RTP. This involve s calibra tion
of the bypass channels. Adequate margins for the instrum ent
setpoin t methodologies are incorpo rated into the actual
setpoin t. Because main turbine bypass flow can affect this
setpoin t nonconservatively (THERMAL POWER is derived from
turbine first stage pressu re), the main turbine bypass valves
must remain closed during the calibra tion at THERMAL POWER.
~ 26.3% RTP to ensure that the calibra tion is valid.
If any bypass channe l's setpoin t is noncon servativ e (i.e.,
the Functions are bypassed at~ 26.3% RTP, either due to open
main turbine bypass valve(s ) or other reason s), then the
affecte d Turbine Stop Valve- Closure and Turbine Control
Valve Fast Closure, Trip Oil Pressure-Low Functions are
conside red inopera ble. Altern atively , the bypass channel can
be placed in the conserv ative conditi on (nonbypass). If
placed in the nonbypass conditi on, this SR is met and the
channel is considered OPERABLE.
The Survei llance Frequency is control led under the
Survei llance Frequency Control Program.
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SR

3.3.1.1.17

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY
of the required trip logic for a specific channel. The
functional testing of control rods (LCO 3.1.3), and SDV vent
and drain valves (LCO 3.1.8), overlaps this Surveillance to
provide complete testing of the assumed safety function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control 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 voter channels
and APRM related redundant RPS relays.
SR

3.3.1.1.18

This SR ensures that the individual channel response times
are maintained less than or equal to the original design
value. The RPS RESPONSE TIME acceptance criterion is
included in Reference 11.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.3.1.1.19 Deleted
(continued)
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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 the operator to monitor the approach to criticality
and determine when criticality is achieved.
The WRNM subsystem of the Neutron 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 operator early indication of unexpected
subcritical multiplication that could be indicative of an
approach to criticality.

APPLICABLE
SAFETY ANALYSES

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 (SOM)"; LCD 3.3.1.1, "Reactor Protection
System (RPS) Instrumentation"; WRNM Period-Short and
(continued}
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Average Power Range Monitor (APRM) 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 very 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.

LCO

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 required 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 OPE.RABLE WRNM is met. Spiral reloading and
offloading encompass 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 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

L
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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 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. These requirements ensure that the
reactivity of the core will be continuously monitored during
CORE ALTERATIONS.
Special movable detectorsr according to footnote (c) of
Table 3.3.1.2-1, may be used in place of the normal WRNM
nuclear detectors. These special detectors must be
connected to the normal WRNM circuits in the NMS, such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility 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-l, 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.

I

APPLICABILITY

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 MODE 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 PeriodShort function provides adequate monitoring and the WRNMs
monitoring indication is not required.

ACTIONS

A. I and B. l

In MODE 2, the WRNM channels provide the means of monitoring
core reactivity and criticality. With any number of the
required WRNMs inoperable, the ability to monitor neutron
flux is degraded. Therefore, a limited time is allowed to
restore the inoperable channels to OPERABLE status.
(continued)
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(continued)

Provided at least one WRNM remains OPERABLE, Required
Action A.I allows 4 hours to restore the required WRNMs 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 WRNMs to OPERABLE status. During this time,
control rod withdrawal and power increase is not precluded
by this Required Action. Having the ability to monitor the
core with at least one WRNM, proceeding to WRNM indication
greater than I25E-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 B.l
allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to·monitor the changes. Required Action A.I still appliesand 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.
C.1

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 conditions in an orderly manner
and without challenging plant systems.
D.1 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 reactor will be at its minimum
reactivity level while no neutron monitoring capability is
{continued) ·
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(continued)

available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The allowed Completion
Time of 1 hour is sufficient 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 E.2
With one or more required WRNMs inoperable in MODE 5, the
ability to detect local reactivity changes 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 minimum
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 insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.
SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each WRNM
Applicable MODE 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
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 another channel. 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.
(continued}
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SR

3.3.1.2.1 and SR

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 fndication 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 LCO.
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.
continued
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SR

3.3.1.2.4

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
a round 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.
continued
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SR

3.3.1.2.5

(continued)

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 accuracy specified for
a fixed useful life.
continued
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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 ~ith 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.
REFERENCES

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.

PBAPS UN IT 3

B 3.3-45

Revision No. 87

Control Rod Block Instrumentation
B 3.3.2.1

)

B 3.3

INSTRUMENTATION

B 3.3.2.1

Control Rod Block Instrumentation

BASES
BACKGROUND

"-.,./

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 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 drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch-Shutdown Position Function ensure 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 R~actor 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
channel 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 averaging 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 if
an RBM inoperable trip occurs, since this could indicate a
problem with the RBM channel.

I
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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
position indic~tion for each control rod. The RWM also uses
feedwater fl ow and steam fl ow s·i gna ls 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 i~to 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 MODE 3 or 4, or during MODE 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.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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 ~eference 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 that 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 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
limit~, 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 we 11 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 channels are accounted for.
(continued)
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1.

Rod Block Monitor

(contin ued)

The RBM is assumed to mitiga te the consequences of an RWE
event when operat ing~ 28.4% RTP. Below this power level,
the consequences of an RWE event will not exceed the MCPR SL
and, therefo re, the RBM is not require d to be OPERABLE.
Analyses (Ref. 1) have shown that with an initial MCPR
greater than or equal to the limit specifi ed in the COLR, no
RWE event will result in exceeding the MCPR SL. Theref ore,
under these conditi ons, the RBM is also not require d to be
OPERABLE.
2.

Rod Worth Minimizer

The RWM enforces the analyzed rod posit1on sequence to
ensure that the initial conditi ons of the CRDA analys is are
not violate d. The analyti cal methods and assumptions used
in evaluat ing the CRDA are summarized in References 3, 4, 5,
and 11. The analyzed rod positio n sequence require s that
control rods be moved in groups , with all control rods
assigned to a specifi c group require d to be within specifi ed
banked positio ns. Requirements that the control rod
sequence is in compliance with the analyzed rod positio n
sequence are specifi ed in LCO 3.1.6, "Rod Pattern Contro l."
When performing a shutdown of the plant, an optiona l control
rod sequence (Ref. 11) may be used if the coupling of each
withdrawn control rod has been confirmed. The rods may be
inserte d without the need to stop at interme diate positio ns.
When using the Reference 11 control rod inserti on sequence
for shutdown, the RWM may be reprogrammed to enforce the
requirements of the improved control rod inserti on process ,
or may be bypassed and the improved control rod shutdown
sequence implemented under the control s in Condition D.
The RWM Function satisfi es Criteri on 3 of the NRC Policy
Statement.
Since the RWM is a hardwired system designed to a~t as a
backup to operato r control of the rod sequences, only one
channel of the RWM is availab le and require d to be OPERABLE
(Ref. 6). Special circumstances provided for in the
Required Action of LCD 3.1.3, "Control Rod OPERABILITY," and
LCO 3.1.6 may necess itate bypassing the RWM to allow
continued operati on with inopera ble control rods, or to
allow correct ion of a control rod pattern not in compliance
with the analyzed rod positio n sequence. The RWM may be
bypassed as required by these conditi ons, but then it must
be considered inopera ble and the Required Act~ons of this
LCO followed.
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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 Function
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
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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ACTIONS

A.I
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.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.

If Required Action A.I is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour. If both RBM 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 I 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. However, 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 control
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 logs and control room indications. Once
Required Action C.2.1.1 or C.2.1.2 is satisfactorily
(continued)
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(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 (Reactor 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.

With 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 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. l and E. 2

With one Reactor Mode Switch - Shutdown Posit ion contra l rod
withdrawal block channel inoperable, the remaining OPERABLE
channel is adequate to perform the control rod withdrawal
block function. However, since the Required Actions are
consistent with the normal action of an OPERABLE Reactor
Mode Switch-Shutdown Position Function (i.e., maintaining
a11 contra l rods inserted), there is no di st i net ion between
having one or two channels inoperable.
In both cases (one or both channels inoperable), 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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(continued)

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.
SURVEILLANCE
REQUIREMENTS

As noted at the beginning 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.
continued
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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 ent1re 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 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 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~ 10% RTP in MODE 2 for SR 3.3.2.1.2 and entry into
MODE 1 when THERMAL POWER is~ 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.L4

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. Bel ow
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
e::ontinued
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SR

3.3.2.1.4

(continued )

channel can be placed in the conservat ive condition Ci .e.,
enabling the proper RBM setpoint) . If placed in this
condition , the SR· is met and the RBM channel is not
considere d inoperabl e. As noted, neutron detectors are
excluded from the Surveillan ce because they are passive
devices, with minimal drift, and because of the difficult y
of simulatin g a meaningful signal.
Neutron detectors are adequatel y tested in SR 3.3.1.1.2 and
SR 3.3.1.1.8 . The Surveillan ce Frequency is controlle d under
the Surveillan ce Frequency Control Program.
SR

3.3.2.1.5

A CHANNEL CALIBRATION is a complete check of the instrumen t
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 instrumen t drifts between successiv e calibratio ns
consisten t with the plant specific setpoint methodology.
As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal
drift, and because of the difficult y of simulatin g a
meaningful signal. Neutron detectors are adequatel y tested
in SR 3.3.1.1.2 and SR 3.3.1.1.8 . The Surveilla nce
Frequency is controlled under the Surveilla nce Frequency
Control Program.
continued
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SR

3.3.2.1.6

The RWM is automatically bypassed when 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
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 tb ensure that the entire
channel. will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown
-Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control 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 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 movable
links. This allows entry into MODES 3 and 4 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 SR.
continued
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3.3.2.1.7

(continued)

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 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.
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Feedwater and Main Turbine High Water Level Trip Instrumentation

BASES
BACKGROUND

The feedwater 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 flow.
With excessive feedwater flow, the water level in the
reactor vessel rises toward the high water level setpoint,
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 redundant
digital outputs (channels) to provide redundant signals to an
associated trip system. Each independent 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
system. The tripping of both digital trip systems will
initiate a trip of the feedwater pump turbines and the main
turbine.
·
A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the stop valves protects the
turbine from damage due to water entering the turbine.
(continued)
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APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrume ntation is assumed to be capable of providin g a
turbine trip in the design basis transien t analysis for a
feedwater controll er failure, maximum demand event (Ref. 1).
The high water level trip indirec tly initiate s a reactor
scram from the main turbine trip (above 26.3% RTP) and trips
the feedwater pumps, thereby termina ting the event. The
reactor scram mitigate s the reductio n in MCPR.
Feedwater and main turbine high water level trip
instrume ntation satisfie s Criterio n 3 of the NRC Policy
Stateme nt.

LCO

The LCO requires two DFCS ~hannel s per trip system of high
water level trip instrume ntation to be OPERABLE to ensure
the feedwater pump turbines and main turbine will trip on a
valid reactor vessel high water· level signal. Two DFCS
channels Cone per trip system) are needed to provide trip
signals in order for the feedwate r and main turbine trips to
occur.
Two level signals are also required to ensure a single
sensor failure will not prevent the trips of the feedwate r
pump turbines and main turbine when reactor vessel water
level is at the high water level referenc e point.
Each channel must have its setpoin t set within the specifie d
Allowable Value of SR 1.3.2.2. 3. The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event. The actual setpoint is calibrat ed to be
consiste nt with the applicab le setpoin t methodology
assumpt ions. Trip setpoint s are specifie d in the setpoint
calculat ions. The trip setpoint s are selected to ensure
that the setpoint s do not exceed the Allowable Value between
successi ve CHANNEL CALIBRATIONS. Operation with a trip
setting less conserva tive than the trip setpoin t, but within
its Allowable Value, is acceptab le.
Trip setpoint s are those predeter mined values of output at
whi~h an action should take place. The setpoint s are
compared to the actual process paramete r (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoin t, the associat ed
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
contin ed
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other appropria te documents. The Allowable Values are
derived from the analytic or design limits, corrected for
calibratio n, process, and instrumen t errors. A channel is
inoperable if its actual trip setting is not within its
required Allowable Value. The trip setpoints are determined
from analytica l or design limits, corrected for calibratio n,
process and instrumen t errors, as well as, instrumen t drift.
The trip setpoints determined in this manner provide
adequate protection by assuring instrumen t and process
uncertain ties expected for the environment during the
operating time for the associated channels are accounted
for.

APPLICABILITY

The feedwater and main turbine high water level trip
instrumen tation 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
feedwater controlle r failure, maximum demand event. As
discussed in the Bases for LCO 3.2.3, "LINEAR HEAT GENERATION
RATE CLHGR)," and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO
(MCPR)," sufficien t margin to these limits exists below
22.6% RTP; therefore , these requirements are only necessary
when operating at or above this power level.

ACTIONS

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
instrumen tation channels. Section 1.3, Completion Times,
specifies that once a Condition has been entered, subsequent
divisions , subsystems, components, or variables expressed in
the Condition, discovere d to be inoperabl e 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 additiona l
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperabl e
feedwater and main turbine high water level trip
instrumen tation channels provide appropria te ·compensatory
measures for separate inoperabl e channels. As such, a Note
has been provided that allows separate Condition entry for
each inoperabl e feedwater and main turbine high water level
trip instrumen tation channel.
continu d
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A.I
With one or more feedwater and main turbine high water level
trip channels inoperable, but with feedwater and main
turbine high water level trip capability maintained {refer
to Required Action B.1 Bases), the remaining OPERABLE
channels can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single active instrument failure in one of the remaining
channels may result in the instrumentation not being able 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 Completion Time,
the channels 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 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 where 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 hours is based on the low
probability of the event occurring coincident with a single
failure in a remaining OPERABLE channel.

Required Action 8.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels result in the High Water Level Function of DFCS not
maintaining feedwater and main turbine trip capability. In
this condition, the feedwater and main turbine high water
level trip instrumentation cannot perform its design
function. Therefore, continued operation is only permitted
for a 2 hour period, during which feedwater and main turbine
high water level trip capability must be restored. The trip
capability is considered maintained when sufficient channels
are OPERABLE or in trip such that the feedwater and main
turbine high water level trip logic will generate a trip
{continued)
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signal on a valid signal. This requires one channel per.
trip system to be OPERABLE or in trip. If the required
channels cannot be restored to OPERABLE status or placed in
trip, Condition C must be entered and its Required Action
taken.
The 2 hour Completion Time is sufficie nt for the operator to
take cor~ecti ve action, and takes into account the
likeliho od of an event requirin g actuatio n of feedwater and
main turbine high water level trip instrum entation occurrin g
during this period. It is also consiste nt with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A.l, since this instrum entation 's purpose is to
preclude a MCPR violatio n.
C.1 and C.2
With any Required Action and associat ed Completion Time not
met, the plant must be brought to a MODE or other specifie d
conditio n in which the LCD does not apply. To achieve this
status, THERMAL POWER must be reduced to< 22.6% RTP within
4 hours. Alterna tively, the affected feedwater pump(s) and
affected main turbine valve(s) may be removed from service
since this perf6rms the intended function of the
instrum entation . As discussed in the Applica bility section
of the Bases, operatio n below 22.6% RTP results in
sufficie nt margin to the required limits, and the feedwater
and main turbine high water level trip instrum entation is
not required to protect fuel integrit y during the feedwater
controll er failure, maximum demand event. The allow~d
Completion Time of 4 hours is based on operatin g experience
to reduce THERMAL POWER to< 22.6% RTP from full power
conditio ns in an orderly manner and without challeng ing
plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicab le if the inoperab le
channel is the result of an inoperab le feedwater pump
turbine or main turbine stop valve. The Note clarifie s the
situatio ns under which the associat ed Required Action would
be the appropr iate Required Action.
SURVEILLANCE
REQUIREMENTS

The Surveill ances are modified by a Note to indicate that
when a channel is placed in an inoperab le status solely for
performanc~ of required Surveill ances, entry _into associat ed
Conditions and Required Actions may be delayed for up to
6 hours provided the associat ed Function maintain s feedwater
and main turbine high water level trip capabil ity. Upon
completion of the Surveill ance, or expirati on of the 6 hour
allowance, the channel must be returned to OPERABLE status
or the applicab le Condition entered and Required Actions
taken. This Note is based on the reliabil ity analysis
(Ref. 2) assumption of the average time required to perform
continued
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channel Surveillance.

That analysis demonstrated that the

6 hour testing allowance does not significantly reduce the·

probability that the feedwater pump turbines and main
turbine will trip when necessary.
SR

3.3.2.2.1

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 be performed by comparing
indication or by verifying the absence of the DFCS ''TROUBLEtt
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
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 limits.
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 the channels required by the LCO.
SR

3.3.2.2.2

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 Control
Program.·
continued
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SR

3.3.2.2. 3

CHANNEL CALIBRATION is a complete check of the instrume nt
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessar y
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrume nt drifts between successi ve
calibrat ions, consiste nt with the assumptions of the current
plant specific setpoint methodology.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
SR

3.3.2.2. 4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system function al test of the feedwater and
main turbine stop valves is included as part of this
Surveill ance and overlaps the LOGIC SYSTEM FUNCTIONAL TEST
to provide complete testing of the assumed safety function .
Therefor e, if a stop valve is incapabl e of operatin g, the
associat ed instrume ntation channels would be inoperab le.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
REFERENCES
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B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation
BASES
BACKGROUND

The primary purpose of the PAM instrumentation is to display
plant variables that provide information required by the
control room operators during accident situations. This
information 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 are designated
as Type A, Category I, and non-Type A, Category I, in
accordance with Regulatory Gui de I. 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 recommendations of Reference 1.

APPLICABLE
SAFETY ANALYSES

The PAM instrumentation LCO ensures the OPERABILITY of
Regulatory Guide 1.97, Type A variables so that the control
room operating staff can:
•

Perform the diagnosis specified in the Emergency
Operating Procedures (EOPs). These variables are
restricted to preplanned actions for the primary
success path of Design Basis 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 I, non-Type A, variables so that the control room
operating staff can:
•

Determine whether systems important to safety are
performing their intended functions;
(continued}
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•

Determine the potential for causing a gross breach of
the barriers to radioactivity release;

•

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 accidents.
Therefore, these Category I variables are important for
reducing public risk.
LCO

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 maintain 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 jmportant information is the status of the primary
containment penetrations. The LCO requires 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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(continued}

The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3.1-1 in the
accompanying LCO.
1. Reactor Pressure
Instruinents:

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 O 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:
Fuel Zone:

LR-3-2-3-110 A, B (Green Pen)
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)

PBAPS UNIT 3

B 3.3-68

Revision No. 7

PAM Instrumentation
B 3.3.3.1
BASES
LCO
{continued)

4.

Suppression Chamber Water Level (Wide Range}

Instruments:

LR-9123 A, B

Suppression 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 Subatmospheric
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
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
subatmospheric range drywell 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.

Drywell High Range Radiation

Instruments :

RR-9103 A, B (Green Pen)

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 emergency
plans. Post accident drywell radiation levels are monitored
by four instrument channels each with a range of 1 to lxl0 8
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 radiation monitoring
instrumenta tion (one per recorder) are required to be
OPERABLE for compliance with this LCO. Therefore, the PAM
Specificatio n deals specifically with these portions of the
instrument channels.
8.

Primary Containment Isolation Valve (PCIV) Position

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, i.e., two total channels of PCIV
position indication for a penetration flow path with two
active valves. For containment penetration s with only one
active PCIV having control room indication, Note Cb)
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 valve, as applicable, and prior
knowledge of passive valve or system boundary status. If a
penetration flow path is isolated, position 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 not required to be OPERABLE. The PCIV position PAM
instrumenta tion consists of position switches, associated
wiring and control room indicating lamps for active PCIVs
(check valves and manual valves are not required to have
position indication) . Therefore, the PAM Specificatio n
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.
continued
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9, 10.

11.

Deleted

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
instrumentation 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

continued
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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.

APPLICABILITY

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.

ACTIONS

A Note has 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 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
(continued)
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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.

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.

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 instrumentation.
C.l
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
information. Continuous operation with two required
(c_ontinued)
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C.l (continued)
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.

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.1

For the majority of Functions in Table 3.3.3.1-1, if the
Required Action and associated Completion Time of
Condition C is 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.

F.1
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 of 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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SURVEILLANCE
REQUIREMENTS

SR

3.3.3.1.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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. 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 processing equipment 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 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, including the sensor. The test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the PCIV Position Function, the CHANNEL
CALIBRATION consists of verifying the remote indication
conforms to actual valve position.
(continued)
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SR

3.3.3.1.3

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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BASES
BACKGROUND

The Remote Shutdown System provides the control room
operator with sufficient instrumentation and controls to
maintain the plant in a safe shutdown condition from a
location other than the control room for at least one hour.
This capability is necessary to protect against the
possibility of the control room becoming inaccessible. A
safe shutdown condition is defined as MODE 3. With the
plant in MODE 3, the Reactor Core Isolation Cooling (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 MODE 3.
In the event that the control room must be abandoned, a
reactor trip and 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 start of RCIC due
to low reactor level. Although HPCI also typically initiates
on low reactor level, it is conservatively assumed that it
does not start for the design event due to damage in the
control room. No LOOP, accident condition or other failures
are assumed. At the remote shutdown panel, reactor level and .
pressure is maintained with RCIC and operation of SRVs H, E
and L. SRV operation maintains pressure below the SRV lift
setpoint and transfers decay heat to the suppression pool.
This can be maintained for at least one hour without
suppression pool cooling. If control room access cannot be
regained in one hour, procedures provide direction to bring
the plant to cold shutdown.
The OPERABILITY of the Remote Shutdown System ensures there
are sufficient controls and information available for those
plant parameters necessary to maintain the plant in MODE 3
for at least one hour. Other controls and indication on the
remote shutdown panel are provided, but they are not required
for OPERABILITY.

APPLICABLE
SAFETY ANALYSES

PBAPS UNIT 3

The Remote Shutdown System is required to provide
instrumentation and controls at appropriate locations
outside the control room with a design capability to control
reactor pressure and level, including the necessary
instrumentation and controls, to maintain the plant in a
safe condition in MODE 3.
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The criteria governing the design and the specific system
requirements of the Remote Shutdown System are located in
the UFSAR (Refs. 1 and 2).
The Remote Shutdown System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of the NRC Policy Statement.

LCD

The Remote Shutdown System LCD provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to maintain the plant in MODE 3 from a location
other than the control room. The instrumentation and
controls required are listed in Table B 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 channels needed to support the remote shutdown
function are OPERABLE.
The Remote Shutdown System instruments and control ci~cuits
covered by this LCD do not need to be energized to be
considered OPERABLE. This LCD is intended to ensure that
the instruments and control circuits will be OPERABLE if
plant conditions require that the Remote Shutdown System be
placed in operation.
APP LI CAB I LI TY

The Remote Shutdown System LCD is applicable in MODES 1
and 2. This is required so that the plant can be maintained
in MODE 3 for an extended period of time from a location
other than the control room.
continued
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This LCD is not applicable in MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable 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.

ACTIONS

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 such, 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 or more
required Functions of the Remote Shutdown System is
inoperable. This includes the control and transfer switches
for any required function.
The Required Action is to restore the Function (all required
channels) to OPERABLE status within 30 days. The 'completion
Time is based on operating experience and the low
probability of an event that would require evacuation of the
control room.
continued
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If the Required Action and associated Completion Time 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 Completion Time is reasonable, based on operating
experience, to reach the required MODE from full power
conditions in an orderly manner and without challenging plant
systems.
SURVEILLANCE
REQUIREMENTS

SR

3.3.3.2.1

SR 3.3.3.2.1 verifies that each instrument and control
circuit in Table B 3.3.3.2-1 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 is not necessary. The
Surveillance 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 remote shutdown. Each
required transfer switch and circuit is limited to those
that are necessary to maintain reactor level and pressure
from the remote shutdown panel during operation in Mode 3.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.3.3.2.2

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy. The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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Remote Shutdown System Instrumentation

')

REQUIRED NUMBER OF CHANNELS

FUNCTION
Instrument Parameter
1.

Reactor Pressure

2

2;

Reactor Level (Wide Range)

2

3.

Torus Temperature

2

4.

Torus Level

1

5.

Condensate Storage Tank Level

1

6.

RCIC Flow

1

7.

RCIC Turbine Speed

1

8.

RCIC Pump Suction Pressure

1

9.

RCIC Pump Discharge Pressure

1

10.

RCIC Turbine Supply Pressure

1

11.

RCIC Turbine Exhaust Pressure

1

12. · Drywell Pressure

1

Transfer/Control Parameter
13.

RCIC Pump Flow

1

14.

RCIC Drain Isolation to Radwaste

1

15.

RCIC Steam Pot Drain Steam Trap Bypass

1

16.

RCIC Drain Isolation to Main Condenser

1

17.

RCIC Exhaust Line Drain Isolation

18.

RCIC Steam Isolation

2

Cl/valve)
2

Cl/valve)
continued
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Remote Shutdown System Instrumen tation

)

REQUIRED NUMBER OF CHANNELS

FUNCTION
Transfer/ Control Parameter

(continue d)

19.

RCIC Suction from Condensate Storage Tank

20.

RCIC Pump Discharge

21.

RCIC ,Minimum Flow

1

22.

RCIC Pump Discharge to Full Flow Test Line

1

23.

RCIC Suction from Torus

24.

RCIC Steam Supply

1

25.

RCIC Lube Oil Cooler Valve

1

26.

RCIC Trip Throttle Valve Operator Position

1

27.

RCIC Trip Throttle Valve Position

1

28.

RCIC Vacuum Breaker

1

29.

RCIC Condensate P.ump

1

30.

RCIC Vacuum Pump

1

31.

Safety/R elief Valves (S/RVs)

32.

Auto Isolation Reset

33.

Instrumen t Transfer

PBAPS UN IT 3

1
2

(1/valve)

2

(1/valve)

3

(1/valve)
2

(I/divisio n)
5

(I/transf er switch)
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INSTRUMENTATION

B 3.3.4.1 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation
BASES
BACKGROUND

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
(Level 2) or Reactor Pressure-High setpoint 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-RPT Functions: Reactor Pressure - High and Reactor
Vessel Water Level-Low Low (Level 2). · Each trip system has
two channe 1s of Reactor Pressure - High and two channe 1s of
Reactor Vessel Water Level - Low Low (Level 2). Ea<;:h
ATWS-RPT trip system is a one-out-of-two logic for each
Function. Thus, one Reactor Water Level - Low Low (Level 2)
or one Reactor Pressure - High s i gna 1 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 recirculation pumps for
a total of two breakers.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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 plant risk, however, the
instrumentation meets Criterion 4 of the NRC Policy
Statement.
(continued)
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(continued)

The OPERABILITY of the ATWS-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each tri.p 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
MODE 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
MODE 1 since the reactor is producing significant power and
{continued)
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the recirculation system could be at high flow. During this
MODE, the potential exists for pressure increases or low
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.
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 duet~ 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 single 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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b.

Reactor Vessel Water Level - Low Low (Level 2}
(continued)
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 overpressuriza tion. 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 overpressurizat ion 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 PressureHigh, 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 All owab 1e Value is chosen to
provide an adequate margin to the ASME Section III
Code 1imits.

ACTIONS

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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additional 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 Condition entry for each inoperable ATWS-RPT
instrumentation channel.
A.I and A.2
With one or more channels inoperable, but with ATWS-RPT trip
capability for each Function maintained (refer to Required
Actions B.I and C.l 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 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). If it is not
desired to place the channel in trip (e.g., as in the case
where placing the inoperable channel would result in an
RPT}, or if the inoperable channel is the result of an
inoperable breaker, Condition D must be entered and its
Required Actions taken.

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
(continued}
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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 into 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.
C. l

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 B.l 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
(continued)
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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 Action 0.1 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.

SURVEILLANCE
REQUIREMENTS'

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 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 arialysis (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 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.
continued
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(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 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.
continued
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The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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BACKGROUND

The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load rejection
transients and to minimize 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 shapes 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
(TSV)-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 instrumentation, as shown in Reference 1, is
composed of sensors that detect initiation of closure of the
TSVs 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
Drives (ASDs) to each of the recirculation pump motors.
When the setpoint is exceeded, the channel output relay
actuates, which then outputs an EOC-RPT signal to the trip
logic. When the RPT breakers trip open, the recirculation
pumps coast down under their own inertia. The EOC-RPT has
two identical trip systems, either of which can actuate an
RPT.
Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TSV-Closure or two TCV Fast
Closure, Trip Oil Pressure-Low signals are required for a
trip system to actuate. If either trip system actuates,
both recirculation pumps will trip. There are two EOC-RPT
breakers. in series per recirculation pump. On~ trip system
trips one of the two EOC-RPT breakers for each recirculation
continued
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pump, and the second trip system trips the other EOC-RPT
breaker for each recircul ~tion pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TSV-Closure and the TCV Fast Closure, Trip Oil
Pressure -Low Functions are designed to trip the
recircul ation pumps in the event of a ~urbine trip or
generato r load rejectio n to mitigate the neutron flux, heat
flux, and pressuri zation transien ts, and to minimize the
decrease in MCPR. The analytic al methods and assumptions
used in evaluati ng the turbine trip and generato r load
rejectio n, as well as other safety analyses that utilize
EOC-RPT, are summarized in References 2, 3, and 4.
To mitigate pressuri zation transien t effects, the EOC-RPT
must trip the recircul ation pumps after initiatio n 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 tively, APLHGR operatin g
limits (LCD 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)"), the MCPR operatin g limits (LCD 3.2.2,
"MINIMUM CRITICAL POWER RATIO CMCPR)"), and the LHGR
operatin g limits (LCD 3.2.3, "LINEAR HEAT GENERATION RATE
CLHGR)") for an inoperable EOC-RPT, as specifie d in the
COLR, are sufficie nt to allow this LCD to be met. The EOCRPT function is automat ically disabled when turbine first
stage pressure is< 26.3% RTP.
EOC-RPT instrume ntation satisfie s Criterio n 3 of the NRC
Policy Stateme nt.
The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individu al instrume ntation channel
Function s, i.e., the TSV-Closure and the TCV Fast Closure,
Trip Oil Pressure-Low Functions. Each Function must have a
required number of OPERABLE channels in each trip system,
with their setpoint s within the specifie d Allowable Value of
SR 3.3.4.2. 3. Channel OPERABILITY also includes the
associat ed EOC-RPT breakers . Each channel (includi ng the
associat ed EOC-RPT breakers ) must also respond within its
assumed response time.
Allowable Values are specifie d for each EOC-RPT Function
specifie d in the LCO. Trip setpoint s are specifie d in the
plant design documentation. The trip setpoint s are selected

PBAPS UNIT 3

B

3.3-92b

Revision No. 141

EOC-RPT Instrumentation
B 3.3.4.2
BASES
APP LI C.l\B LE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

to ensure that the actual setpoints do not exceed the
Allowable Value between successive CHANNEL CALIBRATIONS.
Operation with a trip setpoint 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 parameters (e.g. TSV 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 an the
TCV hydraulic oil circuit design. The Allowable Value is
derived from the analytic limit, corrected for cali~ratioh,
process, and instrument erro~s. 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 Value and
trip setpoint for the TSV-Closure Function was determined by
engineering judgm~nt and historically accept~d practice for
similar trip functions.
The specific Applicable Safety Analysis, LCO, and
Applicability discussions are listed below on a Function by
Function basis.
Alternatively, since the instrumentation protects a~ainst a
MCPR SL violation, with the instrumentation inoperable,
modifications to the APLHGR operating limits (LC0·3.2.l,
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE CAPLHGR)"), the
MCPR operating limits CLCO 3.2.2, "MINIMUM.CRITICAL POWER
RATIO CMCPR)"), and the LHGR operating limits CLCO 3.2.3,
"LINEAR HEAT GENERATION RATE CLHGR)") may be applied to
allow this LCD to be met. The appropriate MCPR operating
limits and power-dependent thermal limit adjustments for the
EOC-~PT inoperable condition are specified in the COLR.
Turbine Stop 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 result from
closure of these valves. EOC-RPT decreases peak reactor
power and aids the reactor scram in ensuring that the MCPR
SL is not exceeded during the worst case transient.
(continued)
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(continue d)

Closure of the TSVs is determined by measuring the position
of each valve. There are position switches associated with
each stop valve, the signal from each switch being assigned
to a separate trip channel. The logic for the TSV-Closure
Function 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 first
stage pressure. This is normally accomplished automatic ally
by pressure switches sensing turbine first stage pressure;
therefore , opening of the turbine bypass valves may affect
this Function. Four channels of TSV-Closure, with two
channels in each trip system, are available and required to
be OPERABLE to ensure that no single instrumen t failure will
preclude an EOC-RPT from this Function on a valid signal.
The TSV-Closure Allowable Value is selected to detect
imminent TSV closure.
This EOC-RPT Function is required, consisten t with the
safety analysis assumptions, whenever THERMAL POWER is
~ 26.3% RTP.
Below 26.3% RTP, the Reactor Pressure- High and
the Average Power Range Monitor CAPRM) Scram Clamp Functions
of the Reactor Protection System (RPS) are adequate to
maintain the necessary safety margins.
Turbine Control Valve Fast Closure, Trip Oil Pressure-Low
Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transient s that must
be limited. Therefore , an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure-Low in anticipat ion of the
transient s that would result from the closure of these
valves. The EOC-RPT decreases peak reactor power and aids
the reactor scram in ensuring that the MCPR SL is not
exceeded during the worst case transient .
Fast closure of the TCVs is determined by measuring the
electrohy draulic control fluid pressure at each control
valve. There is one pressure switch associate d with each
control valve, and the signal from each switch is assigned
to a separate trip channel. The logic for the TCV Fast
Closure, Trip Oil Pressure-Low Function is such that two or
more TCVs must be closed (pressure switch trips)
con inued
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Turbine Control Valve Fast Closure. Trip Oil Pressure-Low
(continued)
to produce an EOC-RPT. This Function must be enabled at
THERMAL POWER~ 26.3% RTP as measured at the turbine first
stage pressure. This is normally accomplished
automatical ly by pressure switches sensing turbine 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 available and required to be OPERABLE to
ensure that no single instrument failure will preclude an
EOC-RPT from this Function on a valid signal. The TCV Fast
Closure, Trip Oil Pressure-Low Allowable Value is selected
high enough to detect imminent TCV fast closure.
This protection is required consistent with the safety
analysis whenever THERMAL POWER is~ 26.3% RTP. Below
26.3% RTP, the Reactor Pressure-High and the APRM Scram Clamp
Functions of the RPS are adequate to maintain the necessary
safety margins .

ACTIONS

. A Note has been provided to modify the ACTIONS related to
EOC-RPT instrumenta tion 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 EOC-RPT instrumenta tion channels provide
approprjate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumenta tion channel.
ued
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A.1 ___an_d ___A_._2.
With one or more required channels inoperable, but with
EOC-RPT trip capability maintained (refer to Required
Action B.1 Bases), the EOC-RPT System is capable of
performing the intended 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 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 an
EOC-RPT, 72 hours is provided to restore the inoperable
channels (Required Action A.1). Alternately, 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 b~eaker (e.g., the
breaker may be inoperable such that it will not open). 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 RPT, or if the inoperable channel is the result
of ~n inoperable breaker), Condition C must be entered and
its Required Actions taken.

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
maintaining EOC-RPT trip c~pability. A Function is
considered to be maintaining EOC-RPT trip capability when
sufficient channels are OPERABLE or in trip, such that the
EOC-RPT System will generate a trip signal from the given
Function on a valid signal and both recirculation pumps can
be tripped. This requires two channels of the Function in
the same trip system, to each be OPERABLE or in trip, and
the associated EOC-RPT breakers to be OPERABLE.

continued
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The 2 hour Completion Time is sufficie nt time for the
operator to take correcti ve action, and takes into account
the likeliho od of an event requirin g actuatio n of the
EOC-RPT instrume ntation during this period. It is also
consiste nt with the 2 hour Completion Time provided in
LCO 3.2.1 and 3.2.2 for Required Action A.l, since this
instrum entation 's purpose is to preclude a thermal limit
violatio n.
C.1 and C.2

With any Required Action and as~ociat ed Completion Time not
met, THERMAL POWER must be reduced to< 26.3% RTP within
4 hours. Alterna tely, for an inoperab le breaker (e.g., the
breaker may be inoperab le such that it will not open) the
associat ed recircul ation pump may be removed from service,
since this performs the intended function of the
instrum entation . The allowed Completion Time of 4 hours is
reasonab le, based on operatin g experien ce, to reduce THERMAL
POWER to< 26.3% RTP from full power conditio ns in an orderly
manner and without challeng ing plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicab le if the inoperab le
channel is the result of an inoperab le RPT breaker. The
NOTE clarifie s the situatio ns under which the associat ed
Required Action would be the appropr iate Required Action.

SURVEILLANCE
REQUIREMENTS

PBAPS UNIT 3

The Surveill ances are modified by a Note to indicate that
when a channel is placed in an inoperab le status solely for
performance of required Surveill ances, entry into associat ed
Conditio ns and Required Actions may be delayed for up to
6 hours provided the associat ed Function maintain s EOC-RPT
trip capabil ity. Upon completion of the Surveill ance, or
expirati on of the 6 hour allowanc e, the channel must be
returned to OPERABLE status or the applicab le Condition
entered and Required Actions taken. This Note is based on
the reliabil ity analysis (Ref. 5) assumption of the average
time required to perform channel Surveill ance. That
analysis demonstrated that the 6 hour testing allowance does
not signific antly reduce the probabi lity that the
recircul ation pumps will trip when necessar y.
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SR

3.3.4.2.1

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 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 Cs)
would also be inoperable.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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SR 3.3.4.2. 4
This SR ensures that an EOC-RPT initiate d from the
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low
Functi~ns will not be inadvert ently bypassed when THERMAL
POWER is~ 26.3% RTP. This involves calibrat ion of the
bypass channels. Adequate margins for the instrume nt
setpoint methodologies are incorpor ated into the actual
setpoint . Because main turbine bypass flow can affect this
setpoint noncons ervative ly (THERMAL POWER is derived from
first stage pressure ) the main turbine bypass· valves must
remain closed during the calibrat ion at THERMAL POWER
~ 26.3% RTP to ensure that the calibrat ion remains valid.
If
any bypass channel 's setpoint is noncons ervative Ci .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 inoperab le. Alterna tively, the
bypass channel can be placed in the conserv ative condition
(nonbypass). If placed in the nonbypass conditio n, this SR
is met with the channel considered OPERABLE.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
SR

3.3.4.2. 5

This SR ensures that the individu al channel response times
are less than or equal to the maximum values assumed in the
accident analysis . The EOC-RPT SYSTEM RESPONSE TIME
acceptance criterio n is included in Reference 6.
A Note to the Surveill ance states that breaker interrup tion
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 energiza tion of the trip coil and the arc
suppression time are short and do not apprecia bly change,
due to the design of the breaker opening device and the fact
that the breaker is not routinel y cycled.
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SR

3.3.4.2.5

(continued)

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.
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INSTRUMENTATION

B 3.3.5.1

Emergency Core Cooling System (ECCS) Instrumentation

BASES
BACKGROUND

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 abnormal 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, 11 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
time delay of approximately 23 seconds. If normal AC power
is not available, 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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Core Spray System (continued)
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 differentia l
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 tp
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 transmitter s, 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); Drywell Pressure-High with a Reactor
Pressure-Low {Injection Permissive). The drywell pressure
variable is monitored by four redundant transmitter s, which,
in turn, are connected to four trip units. The reactor
vessel water level and the reactor pressure variables are
monitored by four redundant transmitter s, 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 oneout-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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(continued)

Upon receipt of an initiation signal if normal AC power is
available, the LPCI A and B pumps start after 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 connected to relays
whose contacts are arranged in a one-out-of-two taken 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 isolations 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 1 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 valve (which is also a PCIV) is
closed upon 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
(continued)
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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.Depressurization System
The ADS may be initiated by automatic means. Automatic
initiation occurs when signals indicating Reactor Vessel
Water Level - Low Low Low {Level 1); Drywell Pressure -High
or ADS Bypass Low Water Level Actuation Timer; Reactor
Vessel Water Confirmatory Level - Low {Level 4) ; and CS or
LPP Pump Discharge Pressure - High are a11 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
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 if 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 vari ab1es: Reactor Vessel Water Leve 1 - Low Low
Low (Level 1); Drywel l 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 gna1 , 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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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Diesel Generators
The DGs 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. The
DGs are also initiated upon loss of voltage sig,nals. (Refer
to the Bases for LCD 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 DGs, 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 DG 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 1, 2~ and 3. The ECCS is initiated
to preserve the integ.rity 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,
(continued)
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with their setpoint s within the specifie d Allowable Values,
where appropr iate. The actual setpoint is calibrat ed
consiste nt with applicab le setpoint methodology assumpt ions.
Table 3.3.5.1- 1 is modified by a footnote which is added to
show that certain ECCS instrume ntation Functions also perform
DG initiatio n.
Allowable Values are specifie d for each ECCS Function
specifie d in the Table. Trip setpoint s are specifie d in
the setpoint calculat ions. The trip setpoint s are selected
to ensure that the settings do not exceed the Allowable
Value between CHANNEL CALIBRATIONS. Operatio n with a trip
setting less conserv ative than the trip setpoin t, but within
its Allowable Value, is acceptab le. A channel is inoperab le
if its actual trip setpoint is not within its required
Allowable Value. Trip setpoint s are those predeter mined
values of output at which an action should take place. The
setpoint s are compared to the actual process paramet er
(e.g., reactor vessel water level), and when the measured
output value of the process parameter exceeds the setpoin t,
the associat ed device (e.g., trip unit) changes state. The
analytic or design limits are derived from the limiting
values of the process paramete rs obtained from the safety
analysis or other appropr iate documents. The Allowable
Values are derived from the analytic or design limits,
correcte d for calibrat ion, process, and instrume nt errors.
The trip setpoint s are determined from analytic al or design
limits, correcte d for calibrat ion, process, and instrume nt
errors, as well as, instrume nt drift. In selected cases,
the Allowable Values and trip setpoint s are determin ed from
engineer ing judgement or historic ally accepted practice
relative to the intended function s of the channel. The trip
setpoint s determined in this manner provide adequate
protecti on by assuming instrume nt and process uncerta inties
expected for the environments during the operatin g time of
the associat ed channels are accounted for. For the Core
Spray and LPCI Pump Start-Ti me Delay Relays, adequate
margins for applicab le setpoin t methodologies are
incorpor ated into the Allowable Values and actual setpoin ts.
In general, the individu al Functions are required to be
OPERABLE in the MODES or other specifie d conditio ns that may
require ECCS (or DG) initiati on to mitigate the consequences
of a design basis transien t or accident . To ensure reliable
ECCS and DG function , a combination of Function s is required
to provide primary and secondary initiatio n signals.
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The specific Applicab le Safety Analyse s, LCO, and
Applica bility discussi ons are listed below on a Function by
Function basis.
Core Spray and Low Pressure Coolant Injectio n Systems
1.a. 2.a.

Reactor Vessel Water Level-Low Low Low (Level 1)

Low reactor pressure vessel (RPV) water level indicate s that
the capabili ty to cool the fuel may be threaten ed. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS and associat ed DGs are initiate d at
Reactor Vessel Water Level - Low Low Low ( Level 1) to ensure
that core spray and flooding function s are availabl e to
prevent or minimize fuel damage. The OGs are initiate d from
Function l.a signals. This Function , in conjunc tion with a
Reactor Pressure -Low (Injecti on Permissi ve) signal, also
initiate s the closure of the Recircu lation Discharge Valves
to ensure the LPCI subsystems inject into the proper RPV
1ocati on. The Reactor Vessel Water Level - Low Low Low
(Level 1) is one of the Functions assumed to be OPERABLE and
· capable of initiatin g the ECCS during the transien ts
analyzed in References 1 and 3. In addition , the Reactor
Vessel Water Level - Low Low Low ( Level 1) Function is
directly assumed in the analysis of the recircul ation line
break (Ref. 4) and the control rod drop accident (CRDA)
analysis . The core cooling function of the ECCS, along with
the scram action of the Reactor Protecti on System (RPS),
ensures that the fuel peak cladding tempera ture remains
below the limits of 10 CFR 50.46.
Reactor Vessel Water Level-Low Low Low (Level 1) signals
are initiate d from four level transmi tters that sense the
differen ce between the pressure due to a constant column of
water (referen ce leg) and the pressure due to the actual
water level (variabl e 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 systems to activate and provide adequate
cooling.
Four channels of Reactor Vessel Water Level - Low Low Low
(level 1) Function are only required to be OPERABLE when the
ECCS are required to be OPERABLE to ensure that no single
instrume nt failure can preclude ECCS initiati on.
continued
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l.b, 2.b.

Drywell Pressure-High

High pressur e in the drywell could indicat e a break in the
reactor coolant pressur e boundary (RCPB). The low pressur e
ECCS and associa ted DGs are initiat ed upon receipt of the
Drywel 1 Pressur e-High Function with a Reactor Pressur e-Low
(Inject ion Permis sive) in order to minimize the possib ility
of fuel damage. The DGs are initiat ed from Function l.b
signals . This Function also initiat es the closure of the
recircu lation dischar ge valves to ensure the LPCI subsystems
inject into the proper RPV locatio n. The Drywell
Pressur e-High Function with a Reactor Pressur e-Low
(Inject ion Permis sive), along with the Reactor Water
Level-Low Low Low (Level 1) Functio n, is directl y assumed
,in the analysi s of the recircu lation line break (Ref. 4).
The core cooling functio n of the ECCS, along with the scram
action of the RPS, ensures that the fuel peak claddin g
temper ature remains below the limits of 10 CFR 50.46.
High drywell pressur e signals are initiat ed from four
pressur e transm itters that sense drywell pressur e. The
Allowable Value was selecte d to be as low as possibl e and be
indicat ive of a LOCA inside primary contain ment.
The Drywell Pressur e-High Function is require d to be
OPERABLE when the ECCS or DG is require d to be OPERABLE in
conjun ction with times when the primary containment is
require d to be OPERABLE. Thus, four channe ls of the CS and
LPCI Drywell Pressur e-High Function are require d to be
OPERABLE in MODES 1, 2, and 3 to ensure that no single
instrum ent failure can preclud e ECCS and DG initiat ion. In
MODES 4 and 5, the Drywell Pressu re-Hig h Function is not
require d, since there is insuffi cient energy in the reactor
to pressu rize the primary containment to Drywell Pressu reHigh setpoin t. Refer to LCO 3.5.1 for Applic ability Bases
for the low pressur e ECCS subsystems and to LCO 3.8.1 for
Applic ability Bases for the DGs.
continu ed
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1.c, 2.c.

Reactor Pressure-Low (Injecti on Permissi ve)

Low reactor pressure signals are used as permissi ves for the
low pressure ECCS subsystems. This ensures that, prior to
opening the injectio n valves of the low pressure ECCS
subsystems or initiatin g the low pressure ECCS subsystems on
a Drywell Pressure -High signal, the reactor pressure has
fallen to a value below these subsystems' maximum design
pressure and a break inside the RCPB has occurred
respecti vely. This Function also provides permissi ve for
the closure of the recircul ation discharg e 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 permitti ng initiatio n of the ECCS
during the transien ts analyzed in References 1 and 3. In
addition , the Reactor Pressure -Low Function is directly
assumed in the analysis of the recircul ation 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 temperat ure remains below the limits of
10 CFR 50.46.
The Reactor Pressure-Low signals are initiate d from four .
pressure transmi tters that sense the reactor dome pressure .
The Allowable Value is low enough to prevent overpres suring
the equipment in the low pressure ECCS, but high enough to
ensure that the ECCS injectio n prevents the fuel peak
cladding tempera ture from exceeding the limits of
10 CFR 50.46.
·
Four channels of Reactor Pressure -Low Function are only
required to be OPERABLE when the ECCS is required to be
OPERABLE to ensure that no single instrume nt failure can
preclude ECCS initiati on.
l.d. 2.g. Core Sprav and Low Pressure Coolant Injectio n
Pump Discharge Flow-Low (Bypass)
The minimum flow instrume nts are provided to protect the
associat ed low pressure ECCS pump from overhea ting when the
pump is operatin g and the associat ed injectio n valve is not
fully open. The minimum flow line valve is opened when low
flow is sensed, and the valve is automat ically closed when
the flow rate is adequate to protect the pump. The LPCI and
continu
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l.d. 2.g. Core Spray and Low Pressur e Coolant Injecti on
Pump Discharge Flow-Low (Bypass) (contin ued)
CS Pump Discharge Flow-Low Functions are assumed to.be
OPERABLE and capable of closing the minimum flow valves to
ensure that the low pressur e ECCS flows assumed during the
transie nts and acciden ts analyzed in References 1, 2, and 3
are met. The core cooling functio n of the ECCS, along .with
the scram action of the RPS, ensures that the fuel peak
claddin g temper ature remains below the limits of
10 CFR 50.46.
One differe ntial pressur e switch per ECCS pump is used to
detect the associa ted subsystems' flow rates. The logic is
arranged such that each switch causes its associa ted minimum
flow valve to open. The logic will close the minimum flow
valve once the closure setpoin t is exceeded. The LPCI
minimum flow valves are time delayed such that the valves
will not open for 10 seconds after the switche s detect low
flow. The time delay is provided to limit reactor vessel
invento ry loss during the startup of the RHR shutdown
cooling mode. The Pump Discharge Flow-Low Allowable Values
are high enough to ensure that the pump flow rate is
suffici ent to protect the pump, yet low enough to ensure
that the closure of the minimum flow valve is initiat ed to
allow full flow into the core.
Each channel of Pump Discharge Flow-Low Function (four CS
channels and four LPCI channe ls) is only require d to be
OPERABLE when the associa ted ECCS is require d to be OPERABLE
to ensure that no single instrum ent failure can preclud e the
ECCS functio n.
l.e. l.f.

Core Spray Pump Start-T ime Delay Relav

The purpose of this time delay is to stagge r the start of
the CS pumps that are in each of Divisio ns I and II to
prevent overloa ding the power source. This Function is
necessa ry when power is being supplie d from the offsite
sources or the standby power sources (DG). The CS Pump
Start-T ime Delay Relays are assumed to be OPERABLE in the
acciden t and transie nt analyse s requiri ng ECCS initiat ion.
That is, the analyse s assume that the pumps will initiat e
when require d and excess loading will not cause failure of
the power sources .
continu
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l.e, l.f. Core Spray Pump Start-Time Delay Relay
(continued)
There are eight Core Spray Pump Start-Time Delay Relays,
two in each of the CS pump start logic circuits (one for
when offsite power is available and one 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 does 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 the safety analysis. The Reactor Pressure-Low
Low is one of the Functions assumed to be OPERABLE and
capable of closing the valve during the transients analyzed
in References 1 and 3. 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 Low Function is
directly assumed in the analysis of the recirculation line
break (Ref. 4).
The Reactor Pressure-Low Low signals are initiated from
four pressure transmitters that sense the reactor pressure.
The Allowable Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.
continued
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2. d. Reactor Pressure - Low Low <Reci rcul at ion Discharge
Valve Permissive} (continued)
Four channels of the Reactor Pressure- Low .Low Function are
only required to be OPERABLE in MODES 1, 2, and 3 with the
associated recirculation pump discharge valve ope~. 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 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 :.. Level 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 Vessel Shroud Leve1 - 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-Level O Allowable Value is chosen to allow the
low pressure core flooding systems to activate and provide
adequate cooling before allowing a manual transfer.
{continued}
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2.e.

Reactor Vessel Shroud Level-Level O (continued)

Two channels of the Reactor Vessel Shroud Level -Level 0
Function are only required to be OPERABLE in MODES l, 2,
and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves associated with
this Function (since the systems that the valves are opened
for are not required to be OPERABLE in MODES 4 and 5 and are
normally not used).
2.f. Low Pressure Coolant Injection Pump Start-Time Delay
Relay
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 simultaneously with no time delay as
soon as the standby source is available. The LPCI Pump
Start-Time Delay Relays are assumed to be OPERABLE in the
accident and transient analyses requiring ECCS initiation.
That is, the analyses assume that the pumps will initiate
when required and excess loading will not cause failure of
the power sources.
There are eight LPCI Pump Start-Time Delay Relays, two in
each of the RHR pump start logic circuits. Two time delay
relays are dedicated to a single pump start logic. Both
timers in the RHR pump start logic would have to fail to
prevent an RHR pump from starting within the required time;
therefore, the low pressure ECCS pumps will remain OPERABLE;
thus, the single failure criterion is met (i.e., 1oss of one
instrument does not preclude ECCS initiation). The
Allowable Values for the LPCI Pump Start-Time Delay Relays
are chosen to be long enough so that most of the starting
transient of the first pump is complete before starting the
second pump on the same 4 kV emergency bus and short enough
so that ECCS operation is not degraded.
Each channel of LPCI Pump Start-Time Delay Relay Function
is required to be OPERABLE only when the associated LPCI
subsystem is required to be OPERABLE.
contin
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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
top 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) Al 1owabl e
Value is high enough such that for complete loss of
feedwater fl ow·, the Reactor Core I sol at ion 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 Level -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 1nitiation. Refer to
LCO 3.5.1 for HPCI Applicability Bases.
3. b.

Drywe 11 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 fue 1 damage. The Drywe 11 Pressure - High
Function is directly assumed in the analysis of the
{continued)
PBAPS UNIT 3

B 3.3-108

Revision No. 3

ECCS Instrumentation
B 3.3.5.1
BASES
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

3.b. Drywell Pressure-High

(continued)

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 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 Drywell 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 3.5.1 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 1 i nes (MS Ls) . The Reactor Vesse 1 Water Leve 1 - 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
signals 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 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 only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for HPCI Applicability Bases.
(continued)
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3.d.

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 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 pr~selected 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 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 valves. 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 eliminate 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 valves must
be open before the CST suction valve automatically closes.
(continued)
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3.e. Suppression Pool Water Level -High (continued)
This 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.
Suppression Pool Water Level -High signals are initiated
from two level switches. 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 Suppression Pool Water Level -High Function is
chosen to ensure that HPCI will be aligned for suction from
the suppression pool to prevent HPCI from contributing to
any further increase in the suppression pool 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 3.5.1 for HPCI Applicability Bases.
3.f. High Pressure Coolant Injection Pump Discharge
Flow-Low (Bypass)
The minimum flow instrument is provided to protect the HPCI
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
flow rate is adequate to protect the pump. The High
Pressure Coolant Injection Pump Discharge Flow-Low Function
is assumed to be OPERABLE and capable of closing the minimum
flow valve to ensure that the ECCS flow assumed during the
transients analyzed in Reference 4 is met. 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.
One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the transmitter
causes the minimum flow valve to open. The logic will close
the minimum flow valve once the closure setpoint is
exceeded.
(continued)
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3.f. High Pressure Coolant Injection Pump Discharge
Flow-Low (Bypass) (continued)
The High Pressure Coolant Injection Pump Discharge Flow-Low
Allowable 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 LCO 3.5.1 for HPCI
Applicability Bases.
Automatic Depressurization System
4.a. 5.a.

Reactor Vessel Water Level-Low Low Low (Level 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 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 Low (Level 1) 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 ( va ri able leg) in the vessel. Four channels of
Reactor 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 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.
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.
continued
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4.b, 5.b. Drywell Pressure-High
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 Drywel l 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 depressurization 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 r~cycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analysis of Reference 4 that requires ECCS
initiation and assumes failure of the HPCI System.
(continued)
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4.c, 5.c. Automatic Depressurization System Initiation
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 3.5.1 for ADS
Applicability Bases.
4.d, 5.d. Reactor Vessel Water Level - Low Low Low
(Level 1) (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 low 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 Leve 1 - Low ( Leve 1 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 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 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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The Reactor Vessel Water Confirmatory Level - Low (Level 4)
(continued)
Function is used by the ADS only as a confirmatory low water
level signal. ADS receives one of the signals necessary for
initiation from Reactor Vessel 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 commences.
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
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 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.

L

4.f, 4.q, 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 permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure - High is one of the Fun ct ions
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.f, 4.g, 5.f, 5.g. Core Spray and Low Pressure Coolant
Injection Pump Discharge 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 discharg~ 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 Dare required for both trip systems.
Refer to LCO 3.5.1 for ADS Applicability Bases.
4.h, 5.h. Automatic Depr~ssurizatiDn 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 drywell (e.g., main steam line
break outside containment), a high drywell pressure signal
may never be present. Therefore, the Automatic
Depressurization 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 Depressurization Svstem 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 LCD 3.5.1 for ADS Applicability Bases.

ACTIONS

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.

Required Action A.I 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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B.1. B.2. and B.3
Required Actions B.1 and B.2 are intend ed to ensur e that
appro priate action s are taken if multi ple, inope rable,
untrip ped chann els within the same Function resul t in
redundant autom atic initia tion capab ility being lost for
featu re(s). Required Action B.1 featu res would be those the
that are initia ted by Functions 1.a, l.b, 2.a, and 2.b
(e.g. , low press ure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.1, redundant autom atic
initia tion capab ility is lost if (a) two or more
Function 1.a chann els are inope rable and untrip ped such that
both trip systems lose initia tion capab ility, (b) two or
more Function 2.a channels are inope rable and untrip ped such
that both trip systems lose initia tion capab ility, (c) two
or more Function l.b channels are inope rable and untrip ped
such that both trip systems lose initia tion capab ility, or
Cd) two or more Function 2.b chann els are inope rable and
untrip ped such that both trip systems lose initia tion
capab ility. For low pressu re ECCS, since each inope rable
channel would have Required Action B.1 applie d separ ately
(refe r to ACTIONS Note), each inope rable channel would only
requi re the affec ted portio n of the assoc iated system of low
press ure ECCS and DGs to be decla red inope rable. However,
since channels in both assoc iated low press ure ECCS
subsystems (e.g. , both CS subsystems) are inope rable and
untrip ped, and the Completion Times starte d concu rrentl y for
the channels in both subsystems, this resul ts in the
affec ted portio ns in the assoc iated low press ure ECCS and
DGs being concu rrentl y decla red inope rable.
For Required Action B.2, redundant autom atic HPCI initia tion
capab ility is lost if two or more Function 3.a or two
Function 3.b chann els are inope rable and untrip ped such that
the trip system loses initia tion capab ility. In this
situa tion (loss of redundant autom atic initia tion
capab ility) , the 24 hour allowance of Required Action B.3 is
not appro priate and the HPCI System must be decla red
inope rable within 1 hour.
contin ed
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Notes are also provided (the Note to Required Action B.l and
the Note to Required Action B.2) to deline ate which Required
Action is applic able for each Functi on that requir es entry
into Condition B if an associ ated channel is inoper able.
This ensure s that the proper loss of initia tion capab ility
check is performed. Required Action B.1 (the Required
Action for certai n inoper able channe ls in the low pressu re
ECCS subsystems) is not applic able to Function 2.e, since
this Function provid es backup to admin istrati ve contro ls
ensuri ng that operat ors do not divert LPCI flow from
inject ing into the core when needed. Thus, a total loss of
Function 2.e capab ility for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intend ed
functi on. The Completion Time is intended to allow the operat or time
to evalua te and repair any discov ered inope rabili ties. This
Completion Time also allows for an except ion to the normal
"time zero" for beginning the allowed outage time "clock ."
For Required Action B.1, the Completion Time only begins
upon discov ery that a redundant featur e in the same system
(e.g., both CS subsystems) cannot be autom aticall y initia ted
due to inoper able, untripped channe ls within the same
Function as descri bed in the paragr aph above. For Required
Action B.2, the Completion Time only begins upon discov ery
that the HPCI System cannot be autom aticall y initia ted due
to two inoper able, untripp ed channe ls for the associ ated
Function in the same trip system. The 1 hour Completion
Time from discov ery of loss of initia tion capab ility is
accept able because it minimizes risk while allowing time for
restor ation or trippi ng of chann els.
Because of the divers ity of sensor s availa ble to provid e
initia tion signal s and the redundancy of the ECCS design , an
allowa ble out of servic e time of 24 hours has been shown to
be accept able (Ref. 5) to permit restor ation of any
inoper able channel to OPERABLE status . If the inoper able
channel cannot be restore d to OPERABLE status within the
c ntinue d
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allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.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 I. c, I. e, I. 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 initiation capability, 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 appropriate
and the feature(s) associated with the inoperable channels
must be declared inoperable within I hour. 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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concurre ntly declared inoperab le. For Functions l.c, 1.e,
1.f, 2.c, 2.d, and 2.f, the affected portions are the
associat ed low pressure ECCS pumps.
The Note states that Required Action C.1 is only applicab le
for Functions 1.c, 1.e, 1.f, 2.c, 2.d, and 2.f. Required
Action C.1 is not applicab le to Function 3.c (which also
requires entry into this Conditio n if a channel in this
Function is inoperab le), since the loss of one channel
results in a loss of the Function (two-ou t-of-two logic).
This loss was considered during the development of
Reference 5 and consider ed acceptab le for the 24 hours
allowed by Required Action C.2.
The Completion Time is intended to allow the operator time
to evaluate and repair ahy discover ed inopera bilities. This
Completion Time also allows for an exceptio n to the normal
"time zero" for beginning the allowed outage time ''clock."
For Required Action C.l, the Completion Time only begins
upon discover y that the same feature in both subsystems
(e.g., both CS subsystems) cannot be automat ically initiate d
due to inoperab le channels within the same Function as
describe d in the paragraph above. The 1 hour Completion
Time from discover y of loss of initiatio n capabil ity is
acceptab le because it minimizes risk while allowing time for
restorat ion of channels.
Because of the diversit y of sensors availabl e to provide
initiati on signals and the redundancy of the ECCS design, an
allowab le out of service time of 24 hours has been shown to
be acceptab le (Ref. 5) to permit restorat ion of any
inoperab le channel to OPERABLE status. If the inoperab le
channel cannot be restored to OPERABLE status within the
allowab le 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
either cause the initiatio n or it would not necessa rily
result in a safe state for the channel in all events.
con inue
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D.l. D.2.1. and D.2.2
Required Action D.l 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 initiation 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 D.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.l 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 "clotk."
For Required Action D.l, 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. 5) to permit restoration of any
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 D.2.1 or the
suction source must be aligned to the suppression pool per
Required Action D.2.2. Placing the inoperable channel in
trip performs the intended function of the channel (shifting
the suction source to the suppression pool). Performance of
either of these two Required Actions will allow operation to
continue. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the HPCI System
{continued)
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piping remains filled with water. Altern ately, if it is not
desire d to perform Required Action s D.2.1 and D.2.2 (e.g.,
as in the case where shiftin g the suctio n source could drain
down the HPCI suctio n piping ), Condi tion H must be entere d
and its Required Action taken.
E.l and E.2
Required Action E.l is intend ed to ensure that appro priate
action s are taken if multip le, inoper able channels within
the Core Spray and Low Pressu re Coolant Inject ion Pump,
Discharge Flow - Low (Bypass) Functi ons result in redund ant
autom atic initia tion capab ility being lost for the
featur e(s). For Required Action E.l, the featur es would be
those that are initia ted by Functi ons l.d and 2.g (e.g., low
pressu re ECCS). Redundant autom atic initia tion capab ility
is lost if (a) two or more Functi on l.d channels are
inoper able affect ing CS pumps in differ ent subsystems or
(b) three or more Function 2.g chann els are inoper able.
Since each inoper able channel would have Required Action E.l
applie d separa tely (refer to ACTIONS Note), each inoper able
channel would only requir e the affect ed low pressu re ECCS
pump to be declar ed inoper able. However, since channe ls for
more than one low pressu re ECCS pump are inoper able, and the
Completion Times starte d concu rrently for the channe ls of
the low pressu re ECCS pumps, this result s in the affect ed
low pressu re ECCS pumps being concu rrently declar ed
inoper able.
In this situat ion Closs of redund ant autom atic initia tion
capab ility), the 7 day allowance of Required Action E.2 is
not approp riate and the subsystem associ ated with each
inoper able channel must be declar ed inoper able within 1 hour.
A Note is also provided (Note 2 to Required Action E.l) to
deline ate that Required Action E.l is only applic able to low
ontinu ed
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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 considered during the development of
Reference 5 and considered acceptable for the 7 days allowed
by Required Action E.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 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 diverted 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 function
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 reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed out of
service time. 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.
(continued}
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F.l and F.2
Required Action F.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions
result in redundant automatic initiation capability being
lost for the ADS. For example, redundant automatic
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, Cb) one or more Function 4.b
channel and one or more Function 5.b channel are inoperable
and untri pped, ( c) one or more Function 4. d channel and one
or more Function 5.d channel are inoperable and untripped,
or Cd) one Function 4.e channel and one Function 5.e channel
are-inoperable and untripped.
In this situation (loss of automatic initiation 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 eviluate 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 F.l, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable; untripped 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 the 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. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC
changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
continued
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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.l and G.2
Required Action G.l 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 channel 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
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
continued
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upon discovery that the ADS cannot be automatically
initiated due to inoperable ~hannels within similar ADS trip
system Functions as described in the paragraph above. The
1 hour Cpmpletion 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 8 days has been shown to be
acceptable (Ref. 5) to permit restoration of any inoperable
channel to OPERA~LE status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of
HPCI or RCIC changes such·that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. 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
inoperable 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.
H.1
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 inoperable untripped channels
must be declared inoperable immediately.
(continued)
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SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs 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 associated
Conditions and Required Actions may be delayed for up to
6 hours as follows: (a) for Functions 3.c and 3.f; and
Cb) for Functions other than 3.c and 3.f provided the
associated Function or the redundant Function maintains ECCS
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. 5) 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 ECCS will
initiate when necessary.
SR

3.3.5.1.1

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 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
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.
continued
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SR

3.3.5.1.1

(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 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 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.
continued
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SR

3.3.5.1.5

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.l, 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.
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B 3.3.5.2 Reactor Core Isolation Cooling (RCIC} System Instrumentation
BASES
BACKGROUND

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 cool ant makeup fl ow from the
Reactor Feedwater System is insufficient or unavailable,
such that RCIC System initiation occurs and maintains
sufficient 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 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.

t. ..,

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 operation. 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 used 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 close. This prevents losing suction to the pump when
automatically transferring suction from the CST to the
suppression 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 System restarts if
vessel level again drops to the low level initiation point
(Level 2).

APPLICABLE
SAFETY ANALYSES,
LCD, and
APPLICABILITY

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, 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 each RCIC System
instrumentation Function specified in the Table. Trip
setpoints are specified in the setpoint calculations. The
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. Each Allowable Value specified accounts for
instrument uncertainties appropriate to the Function. These
uncertainties are described in the setpoint methodology.
{continued)
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The individual Functions are required to be OPERABLE in
MODE I, 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 Level - Low Low (Level 2)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and 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) Allowable _
Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level 1.
Four channels of Reactor Vessel Water Level - Low Low
(Level 2) 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.
(continued)
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2.

Reactor Vessel Water Level -High (Level 8)

High RPV water level indicat~s 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 Vessel 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 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 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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3.

Condensate Storage Tank Level -Low {continued)

Two level switches are used to detect low water level in the
CST. The Condensate Storage 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 available
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.

ACTIONS
/

-

(

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.I directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent.
Each time a channel is discovered to be inoperable,
C6ndition A is entered for that channel and provides for
transfer to the appropriate subsequent Condition.
(continued}
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B.1 and 8.2
Required Action 8.1 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 initiation capability for the RCIC System. In
this case, automatic initiation capability is lost if two
Function 1 channels in the same trip system are inoperable
and untripped. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.2 is not appropriate, and the RCIC System must be
declared inoperable within 1 hour after discovery of loss of
RCIC 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 8.1, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two or more inoperable, untripped Reactor
Vessel Water Level -Low Low (Level 2) channels such that the
trip system loses initiation capability. 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 redundancy of sensors available to provide
initiation signals and the fact that 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. 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 8.2. 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 E
must be entered and its Required Action taken.
(continued)
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C.1
A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. 1) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C.1). A Required Action
(similar to Required Action B.1) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. This Condition applies
to the Reactor Vesse 1 Water Leve 1 - High (Level 8) Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability (closure of the RCIC steam supply valve). As
stated above, this loss of automatic RCIC initiation
capability was analyzed and determined to be acceptable.
The Required Action does not allow placing 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 D.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in automatic
component initiation capability being lost for the
feature(s). For Required Action D.l, the RCIC System is the
only associated feature. In this case, automatic initiation.
capability is lost if two Function 3 channels are inoperable
and untripped. In this situation (loss of automatic suction
swap), the 24 hour allowance of Required Actions D.2.1
and D.2.2 is only appropriate after Action D.l has been
performed. Action D.l requires that the RCIC System be
declared inoperable within I hour from discovery of loss of
RCIC initiation capability. As noted, Required Action D.l
is only applicable if the RCIC pump suction is not aligned
to the suppression pool since, if aligned, the Function is
already performed.
(continued}
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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 inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action D.l, the Completion Time only begins
upon 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 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.
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.2.1, 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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SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each RCIC
System instrume ntation Function are found in the SRs column
of Table 3.3.5.2- 1.
The Surveill ances are modified by a Note to indicate that
when a channel is placed in an inoperab le status solely for
performance of required Surveill ances, entry into associat ed
Conditio ns and Required Actions may be delayed as follows:
Ca) for up to 6 hours for Function 2 and (b) for up to
6 hours for Function s 1 and 3, provided the associat ed
Function maintain s trip capabil ity. Upon completi on of the
Surveill ance, or expirati on of the 6 hour allowanc e, the
channel must be returned to OPERABLE status or the
applicab le Conditio n entered and Required Actions taken.
This Note is based on the reliabil ity analysis (Ref. 1)
assumption of the average time required to perform channel
surveill ance. That analysis demonst rated that the 6 hour
testing allowance does not signific antly reduce the
probabi lity that the RCIC will initiate when necessar y.
SR

3.3.5.2. 1

Performance of the CHANNEL CHECK ensures that a gross
failure of instrume ntation has not occurred . A CHAN.NEL
CHECK is normally a comparison of the paramet er indicate d on
one channel to a parameter on other similar channel s. It is
based on the assumption that instrume nt channels monitori ng
the same paramete r should read approxim ately the same value.
Signific ant deviatio ns between the instrume nt channels could
be an indicati on of excessiv e instrume nt drift in one of the
channels or something even more serious. A CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifyin g the instrume ntation continue s to operate properly
between each CHANNEL CALIBRATION.
Agreement criteria are determined by the plant staff based
on a combination of the channel instrume nt uncerta inties,
includin g indicati on and readabi lity. If a channel is
outside the criteria , it may be an indicati on that the
instrume nt has drifted outside its limit.
continue d
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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 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
met ho.d ol ogy .
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 Surveillance to provide complete
testing of the safety function.
(continued)
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SR

3.3.5.2.4

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
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Reactor Pressure Vessel (RPV) Water Inventory Control
Instrumentat ion

BASES
BACKGROUND

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 .
Technical Specificatio ns 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 uncertaintie s related to the setting at which
the automatic protective action would actually occur. The
actual settings for the automatic isolation channels are the
same as those established for the same functions in MODES 1,
2, and 3 in LCO 3.3.5.l, "Emergency Core Cooling System (ECCS)
Instrumenta tion," or LCO 3.3.6.1, "Primary Containment
Isolation instrumenta tion".
With the unit in MODE 4 or 5, RPV water inventory controi 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. 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 automaticall y without offsite power
prior to the RPV water level being equal to the TAF when
actuated by RPV water level isolation instrumenta tion.
(continued)
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The purpose of the RPV Water Inven tory Control
Instru menta tion is to support the requir emen ts of LCD 3.5.4 ,
"Reactor Press ure Vessel (RPV) Water Inven tory Contr ol,"
and
the defin ition of DRAIN TIME. There are funct ions that are
requir ed for manual initia tion or opera tion of the ECCS
injec tion/s pray subsystem requir ed to be OPERABLE by LCD 3.5.4
and other funct ions that suppo rt autom atic isolat ion of
Residual Heat Removal subsystem and React or Water Cleanup
system penet ration flow path( s) on low RPV water level .
The RPV Water Inven tory Control Instru menta tion suppo rts
opera tion of core spray (CS) and low press ure coola nt
injec tion (LPCI). The equipment involv ed with each of these
systems is descr ibed in the Bases for LCO 3.5.4 .

APPLICABLE
SAFETY ANALYSIS

With the unit in MODE 4 or 5, RPV water inven tory contro l is
not requir ed to mitig ate any event s or accid ents evalu ated
in the safety analy ses. RPV water inven tory contro l is
requir ed in MODES 4 and 5 to prote ct Safet y Limit 2.1.1 .3 and
the fuel cladd ing barri er to preve nt the releas e of
radio active mater ial should a drain ing event occur .
A double-ended guillo tine break of the React or Coolant System
(RCS) is not postu lated in MODES 4 and 5 due to the reduce
RCS press ure, reduced piping stres ses, and ducti le piping d
systems. Instea d, an event is postu lated in which a singl
opera tor error or initia ting event allow s drain ing of the eRPV
water inven tory through a single penet ration flow path with
the highe st flow rate, or the sum of the drain rates throug
multi ple penet ration flow paths susce ptible to a common modeh
failur e (e.g. , seism ic event (exce pt when the risk is asses
and managed in accordance with TS LCO 3.0.8 ), loss of normased
l
power, singl e human error ). It is assumed, based on
engin eering judgment, that while in MODES 4 and 5, one low
press ure ECCS injec tion/s pray subsystem can be manually
initia ted to maint ain adequate reacto r vesse l water level .
As discu ssed in References 1, 2, 3, 4, and 5, opera ting
exper ience has shown RPV water inven tory to be signi fican t
public health and safety . There fore, RPV Water Inven tory to
Control satis fies Crite rion 4 of 10 CFR 50.36 (c)(2 )Cii).
Permi ssive and interl ock setpo ints are gener ally consid ered
as
nominal value s witho ut regard to measurement accur acy.
The speci fic Appli cable Safety Analy ses, LCO, and
Appl icabi lity discu ssion s are listed below on a Function

by
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Function basis.
Core Spray and Low Pressure Coolant Injection Systems
1.a. 2.a. Reactor Pressure - Low (Injection Permissiv e)
Low reactor pressure signals are used as permissiv es for the
low pressure ECCS injection /spray subsystem manual injection
functions . This function ensures that, prior to opening the
injection valves of the low pressure ECCS subsystems, the
reactor pressure has fallen to a value below these
subsystem s' 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 permittin g
initiation of the ECCS.
The Reactor Pressure - Low signals are initiated from four
pressure transmitt ers that sense the reactor dome pressure.
The Allowable Value is low enough to prevent 'overpress uring
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.
1.b. 2.b. Core Spray and Low Pressure Coolant Injection Pump
Discharge Flow - Low (Bypass)
The minimum flow instrumen ts are provided to protect the
associate d low pressure ECCS pump from overheatin g when the
pump is 6perating and the associate d injection valve is not
fully open. The minimum flow line valve is opened when low
flow is sensed, and the valve is automatic ally closed when
the flow rate is adequate to protect the pump.
One different ial pressure switch per ECCS pump is used to
detect the associated subsystem s' flow rates. The logic is
arranged such that each transmitt er causes its associate d
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 Residual Heat
Removal (RHR) shutdown cooling mode.
(continue d)
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The Pump Discharge Flow enough to ensure that the
protec t the pump, yet low
of the minimum flow valve
into the core.

Low Allowable Values are high
pump flow rate is suffi~ ient to
enough to ensure that the closur e
is initia ted to allow full flow

One channel of the Pump Discharge Flow - Low Function is
requir ed to be OPERABLE in MODES 4 and 5 when the associ ated
Core Spray or LPCI pump is requir ed to be OPERABLE by LCD
3.5.4 to ensure the pumps are capabl e of inject ing into-t he
Reactor Pressu re Vessel when manually initia ted.
A note is added to TS Table 3.3.5. 4-1 for Function 2.b to
clarif y the intent of allowing credit for an OPERABLE Low
Pressu re Coolant Inject ion subsystem when it is aligne d and
operat ing in the decay heat removal mode of RHR. This note is
approp riate since the associ ated RHR pump minimum flow valve
(while operat ing in the decay heat removal mode) is closed and
deacti vated to preven t inadve rtent vessel drain down events .
l.c .. 2.c. Manual Initia tion
The Manual Initia tion hand switch channe ls introd uce
signal s into the approp riate ECCS logic to provid e manual
initia tion capab ility. There is one hand switch for each CS
and LPCI pump (four for CS and four for LPCI).
RHR System Isolat ion
3. a Reactor Vessel Water Level - low. level 3

The defini tion of DRAIN TIME allows credit ing the closin g of
penetr ation flow paths that are capabl e of being isolat ed by
valves that will close autom aticall y withou t offsit e power
prior to the RPV water level being equal to the TAF when
actuat ed by RPV water level isolat ion instru menta tion.
The Reactor Vessel Water level - Low, Level 3 Function
associ ated with RHR System isolat ion may be credit ed for
autom atic isolat ion of penetr ation flow paths associ ated with
the RHR System.
con i nue
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Reactor Vessel Water Level - Low, Level 3 signal s are Reactor
initia ted from four level transm itters that sense the
differ ence between the pressu re due to a consta nt column of
water (refere nce leg) and the pressu re due to the actual water
level (varia ble leg) in the vessel . While four channe ls (two
channels per trip system) of the Reactor Vessel Water Level Low, Level 3 Function are availa ble, only two channe ls Call in
the same trip system) are requir ed to be OPERABLE.
The Reactor Vessel Water Level - Low, Level 3 Allowable Value
was chosen to be the same as the Primary Containment Isolat ion
Instru menta tion Reactor Vessel Water Level - Low, Level 3
Allowable Value CLCO 3.3.6. 1), since the capab ility to cool
the fuel may be threat ened.
The Reactor Vessel Water Level - Low, Level 3 Function is
only requir ed to be OPERABLE when autom atic isolat ion of the
associ ated penetr ation flow path is credit ed in caicul ating
DRAIN TIME.
Reactor Water Cleanup CRWCU) System Isolat ion
4.a Reactor Vessel Water Level - Low, Level 3
The defini tion of DRAIN TIME allows credit ing the closin g of
penetr ation flow paths that are capabl e of being isolat ed by
valves that will close autom aticall y withou t offsit e power
prior to the RPV water level being equal to the TAF when
actuat ed by RPV water level isolat ion instru menta tion. The
Reactor Vessel Water Level - Low, Level 3 Functi on associ ated
with RWCU System isolat ion may be credit ed for autom atic
isolat ion of penetr ation flow paths associ ated with the RWCU
System.
Reactor Vessel Water Level - Low, Level 3 signal s are
initia ted from four level transm itters that sense the
differ ence between the pressu re due to a consta nt column of
water (refere nce leg) and the pressu re due to the attual water
level (varia ble leg) in the vessel . While four channe ls (two
channels per trip system) of the Reactor Vessel Water Level Low, Level 3 Function are availa ble, only two channe ls (all in
the same trip system) are requir ed to be OPERABLE.
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
capab ility to cool the fuel may be threat ened.
c ntinue d
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This Function isolat es the inboar d and outboard RWCU pump
suctio n penetr ation.
The Reactor Vessel Water Level - Low, Level 3 Function is
only requir ed to be OPERABLE when autom atic isolat ion of the
associ ated penetr ation flow path is credit ed in calcul ating
DRAIN TIME.

ACTIONS

A Note has been provided to modify the ACTIONS relate d to RPV
Water Invent ory Control instru menta tion chann els. Sectio n
1.3, Completion Times, specif ies that once a Condition has
been entere d, subsequent divisi ons, subsys tems, components, or
variab les expressed in the Condi tion discov ered to be
inoper able or not within limits will not result in separa te
entry into the Condition. Sectio n 1.3 also specif ies that
Required Actions contin ue to apply for each additi onal
failur e, with Completion Times based on initia l entry into the
Condi tion. However, the Required Actions for inoper able RPV
Water Invent ory Control instru menta tion channe ls provide
appro priate compensatory measures for separa te inoper able
Condi tion entry for each inoper able RPV Water Invent ory
Control instrum entatio n chann el.
A. l

Required Action A.I direct s entry into the approp riate
Condi tion referen ced in Table 3.3.5. 4-1. The applic able
Condi tion referen ced in the Table is Function dependent. Each
time a channel is discov ered inoper able, Condition A is
entere d for that channel and provid es for transf er to the
appro priate subsequent Condi tion.

B.l and B.2
RHR System I sol at ion, Reactor Vessel Water Level - Low, Level
3, and Reactor Water Cleanup System Isolat ion, Reactor Vessel
Water Level - Low, Level 3 functi ons are applic able when
autom atic isolat ion of the associ ated penetr ation flow path
is credit ed in calcul ating DRAIN TIME. If the
instru menta tion is inoper able, Required Action B.1 direct s an
immediate declar ation that the associ ated penetr ation flow
path(s ) are incapa ble of autom atic isolat ion. Required
Action B.2 direct s calcul ation of DRAIN TIME. The
calcul ation cannot credit autom atic isolat ion of the affect ed
penetr ation flow paths.
ntinue d
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B 3.3.5. 4
BASES (conti nued)
ACTIONS
(conti nued)

.G....,_1

Low reacto r steam dome pressu re signal s are used as
permis sives for the low pressu re ECCS inject ion/sp ray
subsystem manual inject ion functi ons. If the permis sive is
inoper able, manual initia tion of ECCS is prohib ited.
Theref ore, the permis sive must be placed in the trip condit ion
within 1 hour. With the permis sive in the trip condit ion,
manual initia tion may be performed. Prior to placin g the
permis sive in the trippe d condit ion, the operat or can take
manual contro l of the pump and the inject ion valve to inject
water into the RPV.
The Completion Time of 1 hour is intend ed to allow the
operat or time to evalua te any discov ered inope rabili ties and
to place the channel in trip.

If a Core Spray or Low Pressu re Coolant Inject ion Pump
Discharge Flow - Low bypass functi on is inoper able, there is
a risk that the associ ated low pressu re ECCS pump could
overhe at when the pump is operat ing and the associ ated
inject ion valve is not fully open. In this condit ion, the
operat or can take manual contro l of the pump and the
inject ion valve to ensure the pump does not overhe at. If a
manual initia tion functi on is inoper able, the ECCS subsystem
pumps can be starte d manually and the valves can be opened
manually, but this is not the prefer red condit ion.
The 24 hour Completion Time was chosen to allow time for the
operat or to evalua te and repair any discov ered
inope rabili ties. The Completion Time is appro priate given the
abilit y to manually start the ECCS pumps and open the
inject ion valves and to manually ensure the pump does not
overhe at.

With the Required Action and associ ated Completion Time of
Condi tion C or D not met, the associ ated low pressu re ECCS
inject ion/sp ray subsystem may be incapa ble of performing the
intend ed functi on, and must be declar ed inoper able
immed iately.
As noted in the beginning of the SRs, the SRs for each RPV
Water Invent ory Control instrum ent Function are found in the
SRs column of Table 3.3.5. 4-1.
contin ued
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B 3.3.5.4
BASES (contin ued)
SURVEILLANCE
REQUIREMENTS

SR 3.3.5.4 .1
Performance of the CHANNEL CHECK ensures that a gross failure
of instrum entatio n has not occurre d. A CHANNEL CHECK is
normally a comparison of the parame ter indicat ed on one
channel to a similar parameter on other channe ls. It is based
on the assumption that instrum ent channe ls monito ring the same
parameter should read approximately the same value.
Signifi cant deviati ons between the instrum ent channe ls could
be an indicat ion of excessi ve instrum ent drift in one of the
channe ls or something even more serious . A CHANNEL CHECK
guaran tees that undetec ted outrigh t channel failure is
limited ; thus, it is key to verifyi ng the instrum entatio n
continu es to operate properl y between each CHANNEL FUNCTIONAL
TEST.
Agreement criteri a are determined by the plant staff, based on
a combination of the channel instrum ent uncert ainties ,
includi ng indicat ion and readab ility. If a channel is outside
the criteri a, it may be an indicat ion that the instrum ent has
drifted outside its limit.
The Survei llance Frequency is contro lled under the
Survei llance Frequency Control Program.
The CHANNEL CHECK supplements less formal, but more freque nt,
checks of channels during normal operati onal use of the
display s associa ted with the channe ls require d by the LCO.
SR 3.3.5.4 .2

A CHANNEL FUNCTIONAL TEST is performed on e 9ch require d
channel to ensure that the entire channel will perform the
intende d fun~tio n. A success ful test of the require d
contac t(s) of a channel relay may be performed by the
verific ation of the change of state of a single contac t of the
relay. This clarifi es what is an accepta ble CHANNEL
FUNCTIONAL TEST of a relay. This is accepta ble because all of
the other require d contact s of the relay are verifie d by other
Technical Specif ication s and non-Technical Specif ication s
tests.
Any setpoin t adjustm ent shall be consis tent with the
assumptions of the current plant specifi c setpoin t
methodology.
The Survei llance Frequency is contro lled under the
Survei llance Frequency Control Program.
ontinue d
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B 3.3.5.4
BASES (contin ued)
SURVEILLANCE
REQUIREMENTS
(contin ued)

SR 3.3.5.4 .3
The LOGIC SYSTEM FUNCTIONAL TEST demons trates the OPERABILITY
of the require d initiat ion logic for a specifi c channe l. The
system functio nal testing performed in LCO 3.5.4 overlap s
this Survei llance to complete testing of the assumed safety
functio n.
The Survei llance Frequency is contro lled under the
Survei llance Frequency Control Program.
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Primary Containment Isolation Instrumentation

BASES
BACKGROUND

The primary containment isolation instrumentation
automatically {nitiates 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 Accidents CDBAs). 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 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 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 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 Ca) reactor
vessel water level, Cb) reactor pressure, Cc) main steam
line CMSL) flow measurement, Cd) (deleted), Ce) main steam
line pressure, (f) drywell pressure, (g) high pressure
coolant injection CHPCI) and reactor core isolation cooli~g
(RCIC) steam line flow, Ch) HPCI and RCIC steam line
pressure, Ci) reactor water cleanup (RWCU) flow, (j) Standby
Liquid Control (SLC) System initiation, Ck) area ambient
temperatures, Cl) reactor building ventilation and refueling
floor ventilation exhaust radiation, and Cm) main stack
radiation. Redundant sensor input signals from each
parameter are provided for initiation of isolation.
Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.
continued
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(continued)

1. Main Steam Line Isolation
Most MSL Isolation Functions 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 Group I isolation valves {MSIVs and MSL drains, MSL
sample lines, and recirculation loop sample 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 Main Steam Tunnel Temperature-High
Functions. The Main Steam Line Fl ow - 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 isolates one valve
per associated penetration. The Main Stack Monitor
Radiation-High Function will isolate vent and purge valves
greater than 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 Injection System Isolation and
Reactor Core Isolation Cooling 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 isolation group (HPCI
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 due 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, in
conjunction with the Steam Supp 1y Line Pressure - Low
Functions, isolate the HPCI and RCIC turbine exhaust vacuum
relief valves.
5.

Reactor Water Cleanup System Isolation

The Reactor Vessel Water Level -Low (Level 3) Isolation
Function receives input from four reactor vessel water level
channels. The outputs from the reactor vessel water level
channels are connected into a one-out-of-two taken twice
logic which isolates both the inboard and outboard isolation
valves. The RWCU Flow-High Function receives input from
two channels, with each channel in one trip system using a
one-out-of-one logic, with one channel tripping the inboard
valve and one channel tripping the outboard valves. The SLC
(continued)
PBAPS UNIT 3

B 3.3-144

Revision No. 3

Primary Containment Isolatio n Instrum entation
B 3.3.6.l
BASES
BACKGROUND

5.

Reactor Water Cleanup System Isolatio n

(continu ed)

System Isolatio n Function receives input from two channels
with each· channel in one trip system using a one-out- of-one
logic. When either SLC pump is started remotely , one
channel trips the inboard isolatio n valve and one channel
isolates the outboard isolatio n valves.
The RWCU Isolatio n Function isolates the inboard and
outboard RWCU pump suction penetrat ion and the outboard
valve at the RWCU connection to reactor feedwat er.
6.

Shutdown Cooling System Isolatio n

The Reactor Vessel Water Level-Low (Level 3) Function
receives input from four reactor vessel water level
channels . The outputs from the channels are connected to a
one-out- of-two taken twice logic, which isolates both valves
on the RHR shutdown cooling pump suction penetra tion. 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 penetra tion.
7.

Feedwater Recircu lation Isolatio n

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 feedwate r recircul ation valves.
8 ......... Traver s.i ng_..I nco re ... Probe._Sys tem ...I.s ol.a ti on
The Reactor Vessel Water Level-Low, Level 3 Isolatio n
Function receives input from two reactor vessel water level
channels . The outp~ts from the reactor vessel water level
channels are connected into one two-out- of-two logic trip
system. The Drywell Pressure-High Isolatio n function
receives input from two drywell pressure channel s. The
outputs from the drywell pressure channels are connected into
one two-out- of-two logic trip system.
When either Isolatio n Function actuates , the TIP drive
mechanisms will withdraw the TIPs, if inserted , and close
the TIP system isolatio n ball valves when the TIPs are fully
withdrawn. The redundant TIP system isolatio n valves are
manual shear valves.
TIP System Isolatio n Functions isolate the Group II(D) TIP
valves (isolati on ball valves).
(continu ed)
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The isolation signals generated by the primary containme nt
isolatjon instrumen tation are implicitl y assumed in the
safety analyses of References 1 and 3 to initiate closure
of valves to limit offsite doses. Refer to LCD 3.6.1.3,
"Primary Containment Isolation Valves (PCIVs)," Applicabl e
Safety Analyses Bases for more detail of the safety
analyses.
Primary containment isolation instrumen tation satisfies
Criterion 3 of the NRC Policy Statement . Certain
instrumen tation Functions are retained for other reasons and
are described below in the individua l Functions discussio n.
The OPERABILITY of the primary containment instrumen tation
is dependent on the OPERABILITY of the individua l
instrumen tation 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 appropria te. A channel is
inoperabl e if its actual trip setting is not within its
required Allowable Value. The actual setpoint is calibrate d
consisten t with applicabl e setpoint methodology assumptio ns.
Allowable Values, where applicabl e, are specified for each
Primary Containment Isolation Function specified in the
Table. Trip setpoints are specified in the setpoint
calculatio ns. 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
conservat ive than the trip setpoint, but within its
Allowable Value, is acceptabl e. 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 associate d device (e.g., trip
unit) changes state. The analytic or design limits are
derived from the limiting values of the .process parameter s
obtained from the safety analysis or other appropria te
documents. The Allowable Values are derived from the
analytic or design limits, corrected for calibratio n,
process, and instrumen t errors. The trip setpoints are
determined from analytica l or design limits, corrected for
calibratio n, process, and instrumen t errors, as well as,
instrumen t drift. In selected cases, the Allowable Values
and trip setpoints are determined by engineeri ng judgement
or historica lly accepted practice relative to the intended
function of the channel. The trip setpoints determined in
this manner provide adequate protectio n by assuring
instrumen t and process uncertain ties expected for the
environments during the operating time of the associate d
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 associate d with the automatic initiation of the ECCS
continued 2
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(continued)

and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5.1,
"Emergency Core Cooling Systems (ECCS) Instrumentation," 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 consistent with the
Applicability for LCO 3.6.1.1, "Primary Contain~ent."
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 MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water 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 Vesse 1 Water Leve 1 - Low Low Low ( Leve 1 1 )
Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 1). The
isolation of the MSLs on Level 1 supports actions to ensure
that offsite dose limits are not exceeded for a DBA.
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 1evel (variable
leg) in the vessel. Four channels of Reactor Vessel Water
Level - Low Low Low ( Level 1) Function are avai 1able and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.
{continued)

PBAPS UNIT 3

B 3.3-147

Revision No. 3

Primary Containment Isolatio n Instrum entation
B 3.3.6.1
BASES
APPLICABLE
SAFETY ANALYSES,
LCD, and
APPLICABILITY

l.a. Reactor 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 (LCD 3.3.5.1) to ensure that the MSLs isolate
on a potentia l loss of coolant accident CLOCA) to prevent
offsite doses from exceeding 10 CFR 50.67 limits.
This Function isolates MSIVs, MSL drains, MSL sample lines
and recircul ation loop sample line valves.
1.b.

Main Steam Line Pressure-Low

Low MSL pressure indicate s that there may be a problem with
the turbine pressure regulati on, which could result in a low
reactor vessel water level conditio n and the RPV cooling
down more than l00°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 regulato r
failure (Ref. 3). For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (l00°F/h r) 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 depress urizatio n
transien t in order to maintain reactor steam dome pressure
> 700 psia. The MSIV closure results in a scram, thus
reducing reactor power to< 22.6% RTP.)
The MSL low pressure signals are initiate d from four
transmi tters that are connected to the MSL header. The
transmi tters are arranged such that, even though physica lly
separate d from each other, each transmi tter is able to
detect low MSL pressure . Four channels of Main Steam Line
Pressure-Low Function are availabl e and are required to be
OPERABLE to ensure that no single instrume nt failure can
preclude the isolatio n function .
The Allowable Value was selected to be high enough to
prevent excessiv e RPV depress urizatio n.
The Main Steam Line Pressure-Low Function is only required'
to be OPERABLE in MODE 1 since this is when the assumed
transien t can occur (Ref. 1).
This Function isolates MSIVs, MSL drains, MSL sample lines
and recircul ation loop sample line valves.
continued
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l.c.

Main Steam 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
were allowed to continue flowing out of the break, the
reactor would depressurize 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 the analysis of
the main steam line break CMSLB) (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.
l.d.

Deleted
continued
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l.e.

Main Steam Tunnel Temperature-High

The 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 CRTDs) 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 O~ERABLE 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)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 50.67 are not exceeded.
continued
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2.a.

Reactor Vessel Water Level-Low (Level 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 (LCO 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 in
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.

Drywel l Pressure-High

High drywel 1 pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the prim~ry 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 PressureHigh 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 pressure in the drywell. Four
channels of Drywell Pressure-High are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.
continue
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LCO, and
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APPLICABILITY
this may be indicative of a LOCA inside primary containment.
This Function isolates the Group 11(8} valves listed in
Reference 1.
2.c. Main Stack Monitor Radiation-High
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 flow 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 functio.n.
The Allowable Value is set below the maximum allowable
release limit in accordance with the Offsite Dose
Calculation Manual (ODCM).
This Function isolates the containment vent and purge valves
and other Group III(E) valves listed in Reference 1.
2.d., 2.e. Reactor Building Ventilation and Refueling Floor
Ventilation Exhaust Radiation-High
High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. When Reactor Building or
Refueling Floor Ventilation Exhaust Radiation-High is
detected, the affected ventilation pathway and primary
(continued)
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2.d., 2.e. Reactor Building Ventilatio~ and Refueling Floor
Ventilation Exhaust Radiation-High (continued)
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.
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
channels of Reactor Building Ventilation Exhaust-High
Fu'nct ion 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 a refueling accident.
These Functions isolate the Group Ill(C) and Ill(D) valves
listed in Reference 1.
High Pressure Coolant Injection and Reactor Core Isolation
Cooling Systems Isolation
3.a., 3.b., 4.a., 4.b. HPCI and RCIC Steam Line Flow-High
and Time Delay Relays
Steam Line Fl ow - High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolati·ons are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any UFSAR accident analyses since the
(continued)
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3.a., 3.b., 4.a., 4.b. HPCI and RCIC Steam Line Flow-High
and Time Delay Relays (continued}
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.
The HPCI and RCIC Steam Line Flow-High 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 Time Delay Relay channel associated
with each Steam Line Fl ow - High channe 1 • Two channe 1s 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 A11 owab1e Va 1ues 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 Supply Line Pressure-Low

Low MSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations prevent radioactive gases and steam from escaping
through the pump shaft seals into the reactor building but
are primarily for equipment protection and are also assumed
for long term 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
possible failure of the instruments preventing HPCI and RCIC
initiations (Ref. 4).
The HPCI and RCIC Steam Supply Line Pressure-Low signals
are initiated from transmitters (four for HPCI and four for
RCIC) that are con_nected to the system steam 1ine. Four
(continued}
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3.c., 4.c. HPCI and RCIC Steam Supply Line Pressure-Low
(continued)
channels of both HPCI and RCIC Steam Supply Line
Pressure-Low Functions are available 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. Drvwell 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 Funct i.on which indicates that the system is no
longer required or capable of performing coolant injection.
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 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 single 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), since
this is indicative of a LOCA inside primary containment.
This Function 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
Temperature-High
HPCI and RCIC 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 UPSAR transient or
accident analysis, since bounding analyses are performed for
large breaks such as recirculation or MSL 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 and 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 Water Cleanup (RWCU) System Isolation
5.a.

RWCU Flow-High

The high flow signal is provided to detect a break in the
RWCU System. Should the reactor coolant continue to flow
out of the break, offsite dose limits may be exceeded.
Therefore, isolation.of the RWCU System is initiated when
high RWCU flow is sensed to prevent exceeding offsite doses.
This Function is not assumed in any UFSAR transient or
accident analysis, since bounding analyses are performed for
large breaks such as MSLBs.
(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 (SIC) 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 channeis of the SLC
System Initiation Function are available and are required to
be OPERABLE in MODES 1 and 2, since these are the only MODES
where the reactor can be critical. In addition, for
accidents involving significant fission product releases,
both channels are also required to be OPERABLE in MODES 1, 2,
and 3. The SLC 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
(LCO 3.1.7).
This Function isolates the inboard and outboard RWCU pump
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 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 interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU
System on Level 3 supports actions to ensure that the fuel
ontinued
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5. c.

Reactor Vessel Water Level-Low ( Level 3)

C

continued)

peak cladding temperature remains below the limits of
10 CFR 50.46. The Reactor Vessel Water Level -Low (Level 3)
Function associated with RWCU isolation is not directly
assumed in the UFSAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more limiting).
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 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 Isolation
6.a.

Reactor Pressure-High

The Reactor Pressure-High Function is provided to isolate
the shutdown cooling portion of the Residual Heat Removal
(RHR) System. This Function is provided only for equipment.
protection to prevent an intersystem LOCA scenario, and
credit for the Function is not assumed in the accident or
transient analysis in the UFSAR.
The Reactor Pressure-High signals are initiated from two
relays driven by trip units associated with pressure
transmitters that sense RPV pressure at different taps on
the RPV. Two channels of Reactor Pressure-High Function
are available and are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation
function. The Function is only required to be OPERABLE in
continued
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6.a.

Reactor Pressu re-Hig h

(conti nued)

MODES 1, 2, and 3, since these are the only MODES in which
the reacto r can be pressu rized; thus, equipment protec tion
is needed. The Allowable Value was chosen to be low enough
to protec t the system equipment from overp ressur izatio n.
This Function isolat es both RHR shutdown coolin g pump
suctio n valves .
6.b.

Reactor Vessel Water. Level-Low (Level 3)

Low RPV water level indica tes that the capab ility to cool
the fuel may be threat ened. Should RPV water level decrea se
too far, fuel damage could result . There fore, isolat ion of
some reacto r vessel interf aces occurs to begin isolat ing the
potent ial source s of a break. The Reactor Vessel Water
Level-Low (Level 3) Function associ ated with RHR Shutdown
Cooling System isolat ion is not direct ly assumed in safety
analys es because a break of the RHR Shutdown Cooling System
is bounded by breaks of the recirc ulatio n and MSL. The RHR
Shutdown Cooling System isolat ion on Level 3 suppor ts
action s 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 inadve rtent
valve opening) in the RHR Shutdown Cooling System.
Reactor Vessel Water Level-Low (Level 3) signal s are
initia ted from four level transm itters that sense the
differ ence between the pressu re due to a consta nt column of
water (refere nce leg) and the pressu re due to the actual
water level (varia ble leg) in the vessel . Four channe ls
(two channels per trip system) of the Reactor Vessel Water
Level-Low (Level 3) Function are availa ble and are requir ed
to be OPERABLE to ensure that no single instrum ent failur e
can preclu de the isolat ion functi on.
con inued
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6.b.

Reactor Vessel Water Level-Low (Level 3)

(contin ued)

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) Allowabl~ Value (LCO 3.3.1.1 ),
since the capabi lity to cool the fuel may be threate ned.
The Reactor Vessel Water Level-Low (Level 3) Function is
only require d to be OPERABLE in MODE 3 to preven t this
potenti al flow path from lowering the reactor vessel level to
the top of the fuel. In MODES 1 and 2, another isolati on
Ci .e., Reactor Pressu re-Hig h) and admini strative contro ls
ensure that this flow path remains isolate d to prevent
unexpected loss of invento ry via this flow path.
This Function isolate s both RHR shutdown cooling pump
suction valves.
Feedwater Recircu lation Isolati on
7.a.

Reactor Pressure-Hioh

The Reactor Pressur e-High Function is provided to isolate
the feedwater recircu lation line. This interlo ck is
provided only for equipment protect ion to prevent an
intersy stem LOCA scenari o, and credit for the interlo ck is
not assumed in the acciden t or transie nt analysi s in the
UFSAR.
The Reactor Pressur e-High signals are initiat ed from four
transm itters that are connected to differe nt taps on the
RPV. Four channels of Reactor Pressur e-High Function are
availab le and are require d to be OPERABLE to ensure that no
single instrum ent failure can preclud e the isolati on
functio n. The Function is only require d to be OPERABLE in
MODES 1, 2, and 3, since these are the only MODES in which
the reactor can be pressur ized; thus, equipment protect ion
is· needed. The Allowable Value was chosen to be low enough
to protect the system equipment from overpr essuriz ation.
This Function isolate s the feedwa ter recircu lation valves.
Traversing Incore Probe System Isolatio n
8.a.

Reactor Vessel Water Level-Low, Level 3

Low RPV water level indicat es that the capabil ity to cool the
fuel may be threate ned. The valves whose penetra tions
communicate with the primary containment are isolate d to
(contin ued)
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B.a.

Reactor Vessel Water Level-Low. Level 3 (continued)

limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions 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 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. 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. Drywell Pressure-High
High drywell pressure can indicate a break in the RCPB inside
the primary 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 100 are
not exceeded. The Drywell Pressure-High Function, associated
with isolation 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 available
and are required to be OPERABLE to ensure that no single
instrument failure can initiate an inadvertent actuation. The
isolation function is ensured by the manual shear valve in each
penetration.
The allowable Value was selected to be the same as the ECCS
Drywell Pressure-High Allowable Value (LCO 3.3.5.1), since this
may be indicative of a LOCA inside primary containment.
This Function isolates the Group II(D) TIP valves.
(continued)
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ACTIONS

The ACTIONS are modified by two Notes. Note 1 allows
penetrat ion flow path(s) to be unisolat ed intermit tently under
adminis trative controls . These controls consist of stationi ng
a dedicated operator at the controls of the valve, who is in
'continuous communication with the control room. In this way,
the penetrat ion can be rapidly isolated when a need for primary
containment isolatio n is indicate d. Note 2 has been provided
to modify the ACTIONS related to primary containment isolatio n
instrume ntation channels. Section 1.3, Completion Times,
specifie s that once a Condition has been entered, subsequent
division s, subsystems, components, or variable s expressed in
the Condition, discovered to be inoperab le or not within
limits, will not result in separate entry into the Condition.
Section 1.3 also specifie s that Required Actions of the
Condition continue to apply for each addition al failure, with
Completion Times based on initial entry into the Condition.
However, the Required Actions for inoperab le primary
containment isolatio n instrume ntation channels provide
appropri ate compensatory measures for separate inoperab le
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperab le p~imary
containment isolatio n instrume ntation channel. -

Because of the diversit y of sensors availabl e to provide
isolatio n signals and the redundancy of the isolatio n
design, an allowabl e out of service time of 12 hours for
Functions 1.d, 2.a, and 2.b and 24 ~ours for Functions other
than Functions 1.d, 2.a, and 2.b has been shown to be
acceptab le (Refs. 6 and 7) to permit restorat ion of any
inoperab le channel to OPERABLE status. This out of service
time is only acceptab le provided the associat ed Function is
still maintain ing isolatio n capabil ity (refer to Required
Action 8.1 Bases). If the inoperab le channel cannot be
restored to OPERABLE status within the allowab le out of
service time, the channel must be placed in the tripped
conditio n per Required Action A.1. Placing the inoperab le
channel in trip would conserv atively compensate for the
inopera bility, restore capabil ity to accommodate a single
failure, and allow operatio n to continu~ with no further
restrict ions. Alterna tely, if it is not desired to place
the channel in trip (e.g., as in the case where placing the
inoperab le channel in trip would result in an isolatio n),
Condition C must be entered and its Required Action taken.
continue d
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B.l
Required Action B.l 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
penetration flow path(s). For those MSL, Primary
Containment, HPCI, RCIC, RWCU, -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 signal. 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 isolation signal from the given
Function. For all Functions except l.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 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
consists of channels that monitor several locations within a
given area (e.g., different locations within the main steam
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 Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.
(continued)
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B.l

(continued)

Entry into Condition Band Reqµired 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 LCO 3.0.2 (and discussed
in the Bases of LCO 3.0.2), the plant 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-Hi gh
Function to 250°F causing all channels of Main Steam
Tunnel Temperature-Hig h Function to be inoperable.
However, during the period that multiple Main Steam Tunnel
Temperature-Hi gh 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.

Ll
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
time 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.l. D.2.1. and D.2.2
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 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 MODE 4 within
36 hours (Required Actions D.2.1 and D.2.2). Alternately,
the associated MSLs may be isolated (Required Action D.l),
continued
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D.l. D.2.1. and D.2.2 (continued)
and, if allowed (i.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 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.
E. l

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 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 reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.
F. I

•

If the channel is not restored to OPERABLE status or placed.
in trip within the allowed Completion 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 is 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 G 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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G.l and G.2
If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, 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 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.
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 associated
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 I. 2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
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 immediately 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)
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SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each
Primary Containment Isolation instrumen tation Function are
found in the SRs column of Table 3.3.6.1-1 .
The Surveillan ces are modified by a Note to indicate- that
when a channel is placed in an inoperabl e status solely for
performance of required Surveilla nces, entry into associated
Condition s and Required Actions may be delayed for up to
6 hours provided the associated Function maintains trip
capabilit y. Upon completion of the Surveilla nce, or
expiratio n of the 6 hour allowance , the channel must be
returned to OPERABLE status or the applicabl e Condition
entered and Required Actions taken. This Note is based on
the reliabilit y analysis (Refs. 6 and 7) assumption of the
average time required to perform channel surveilla nce. That
analysis demonstrated that the 6 hour testing allowance does
not significa ntly reduce the probabili ty that the PCIVs will
isolate the penetratio n flow path(s) when necessary .
SR

3.3.6.1.1

Performance of the CHANNEL CHECK ensures that a gross
failure of instrumen tation has not occurred. A CHANNEL
CHECK is norm~lly a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrumen t channels monitorin g
the same parameter should read approxima tely the same value.
Significa nt deviation s between the instrumen t channels could
be an indication of excessive instrumen t drift in one of the
channels or of something even more serious. A CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifying the instrumen tation continues to operate properly
between each CHANNEL CALIBRATION.
Agreement criteria are determined by the plant staff based
on a combination of the channel instrumen t uncertain ties,
including indication and readabili ty. If a channel is
outside the criteria, it may be an indicatio n that the
instrumen t has drifted outside its limit.
The Surveillan ce Frequency is controlle d under the
Surveilla nce Frequency Control Program. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operation al use of the displays
associate d with the channels required by the LCO.
continued
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SR

3.3.6.1.2

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 3.3.6.1.3, SR 3.3.6.1.4, and SR
(SR 3.3.6.1.6 Deleted)

3.3.6.1.5

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 assumptions of the current
setpoint methodology.
Specific to Main Steam Line Pressure-Low (Technical
Specification Table 3.3.6.1-1, Function l.b) and the Main
Steam Line Flow-High (Technical Specification Table 3.3.6.11, 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 areconsistent with those established by the setpoint
methodology.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued

PBAPS UNIT 3

B 3.3-167

Revision No. 119

Primary Containment Isolatio n Instrum entation
B 3.3.6.1
BASES
SURVEILLANCE
REQUIREMENTS
(continu ed)

SR

3.3.6.1. 7

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY
of the required isolatio n logic for a specific channel. The
system function al testing performed on PCIVs in LCD 3.6.1.3
overlaps this Surveill ance to provide complete testing of the
assumed safety function .
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
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B 3.3.6.2 Secondary Containment Isolation Instrumentation
BASES
BACKGROUND

The secondary containment isolation instrumentation
automatically initiates closure of appropriate seconda}'.'Y
containment isolation 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 containment isolation and establishment of vacuum
with the SGT System within the required time limits ensures
that fission products that leak from primary containment
foll owing a DBA, or are rel eased 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,
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 setpoint 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 wide 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 ventilation exhaust high radiation.
Redundant sensor input signals from each parameter are
·
provided for initiation 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
isolate the secondary containment and provide for the
necessary filtration of fission products.
{continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the secondary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References I and 2 to initiate closure
of valves and start the SGT System to limit offsite doses.
Refer to LCO 3.6.4.2, "Secondary Containment Isolation
Valves (SCIVs)," and LCD 3.6.4.3, "Standby Gas Treatment
(SGT) System," 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
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 (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 then determined from analytical or design
limits, corrected for calibration, process, and instrument
(continued)
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(continued)

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.
In general, the individual Functions are required 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.·
I.

Reacto: 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) support
actions to ensure that any offsite releases are within the
limits calculated in the safety analysis.

(

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 in MODES 1, 2, and
3 to ensure that no single instrument failure can preclude
the isolation function.
(continued}

PBAPS UNIT 3

B 3.3-171

Revision No. 3

Secondary Containment Isolat ion Instrum entat1 on
B 3.3.6. 2
BASES
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1.

Reactor Vessel Water Level-Low (Level 3)

(conti nued)

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 isolat ion of these
valves and SGT System start are not critic al to orderl y
plant shutdown.
The Reactor Vessel Water Level -Low (Level 3) Function is
requir ed to be OPERABLE in MODES 1, 2, and 3 where
consid erable energy exists in the Reacto r Coolant System
(RCS); thus, there is a proba bility of pipe breaks result ing
in signif icant releas es of radioa ctive steam and gas. In
MODES 4 and 5, the proba bility and consequences of these
events are low due to the RCS pressu re and tempe rature
limita tions of these MODES; thus, this Function is not
requir ed.
2.

Drywell Pressure-High

High drywell pressu re can indica te a break in the reacto r
coolan t pressu re boundary (RCPB). An isolat ion of the
secondary containment and actuat ion of the SGT System are
initia ted in order to minimize the poten tial of an offsit e
dose releas e. The isolat ion on high drywell pressu re
suppo rts action s to ensure that any offsit e releas es are
within the limits calcul ated in the safety analys is. The
Drywell Pressu re-Hig h Function associ ated with isolat ion is
not assumed in any UFSAR accide nt or transi ent analys es but
will provid e an isolat ion and initia tion signal . It is
retain ed for the overal l redundancy and divers ity of the
secondary containment isolat ion instru menta tion as requir ed
by the NRC approved licens ing basis.
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2. Drywell Pressure-High {continued)
High drywell pressure signals are initiated from pressure
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
instrument failure can preclude performance of the isolation
function.
The Allowable 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 1, 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
High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or during refueling due to a fuel
handling accident. When Ventilation 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 safety 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 Ventila tion and Refueli ng Floor
Ventila tion Exhaust Radiation-High (contin ued)
channe ls of Reactor Building Ventila tion Exhaust
Radiati on-Hig h Function and four channels of Refueli ng
Floor Ventila tion Exhaust Radiati on-Hig h Function are
availab le and are require d to be OPERABLE to ensure that no
single instrum ent failure can preclud e the isolati on
functio n.
The Allowable Values are chosen to promptly detect gross
failure of the fuel claddin g.
The Reactor Buildin g Ventila tion and Refueling Floor
Ventila tion Exhaust Radiati on-Hig h Functions are require d
to be OPERABLE in MODES 1, 2, and 3 where consid erable
energy exists; thus, there is a probab ility of pipe breaks
resulti ng in signifi cant release s of radioac tive steam and
gas. In MODES 4 and 5, the probab ility and consequences of
these events are low due to the RCS pressur e and.tem peratur e
limitat ions of these MODES; thus, these Functio ns are not
require d. In additio n, the Functions are also require d to
be OPERABLE and movement of RECENTLY IRRADIATED FUEL
assemb lies in the secondary contain ment, because the
capabi lity of detecti ng radiati on release s due to fuel
failure s (due to fuel uncovery or dropped fuel assemb lies)
must be provided to ensure that offsite dose limits are not
exceeded.

ACTIONS

A Note has been provided to modify the ACTIONS related to
secondary containment isolati on instrum entatio n channe ls.
Section 1.3, Completion Times, specifi es that once a
Condition has been entered , subsequent divisio ns, subsyst ems,
components, or variabl es express ed in the Condit ion,
discove red to be inopera ble or not within limits, will not
result in separat e entry into the Conditi on. Section 1.3
also specifi es that Required Actions of the Conditi on
continu e to apply for each ~dditio nal failure , with
Completion Times based on initial entry into the Condit ion.
However, the Required Actions for inopera ble secondary
containment isolati on instrum entatio n channe ls provide
approp riate compensatory measures for separat e inopera ble
channe ls. As such, a Note has been provided that allows
separat e Condition entry for each inopera ble seconda ry
containment isolati on instrum entatio n channe l.
ontinue d
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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 1 and 2, and 24 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 is only
acceptable provided the associated Function is still
maintaining isolation capability (refer to Required
Action B.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.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. 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.

Required Action B.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 isolation capability for the associated penetration flow
path(s) or a complete loss of automatic initiation
capability for the SGT System. A Function is considered to
be maintaining secondary containment isolation capability
when sufficient channels are OPERABLE or in trip, 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 least one SGT subsystem can be initiated on an isolation
signal from the given Function. For Functions 1, 2, 3,
and 4, this would require both trip systems to have one
channel OPERABLE or in trip.
{continued)
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B.1

(continued)

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.
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.
Alternately, 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 (LCO 3.6.4.2 and LCO 3.6.4.3) provide
appropriate actions for the inoperable components.
One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.
SURVEI L.LANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each
Secondary 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 wil.l 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.
continued
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SR

3.3.6.2.2

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 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
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on SCIVs
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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B 3.3.7.1 Main Control Room Emergency Ventilation (MCREV) System
Instrumentation
BASES
BACKGROUND

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 the 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 turbine building.

(

The MCREV System instrumentation 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 channels are arranged in two trip systems,
which use a one-out-of-two logic. The tripping of both trip
systems 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.
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

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. 1, 2, and 3).
MCREV 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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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 determined 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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The Control Room Air Intake Radiati on-Hig h Function
consist s of four independent monito rs. Two channels of
Control Room Air Intake Radiati on-Hig h per trip system are
availab le and are require d to be OPERABLE to ensure that no
single instrum ent failure can preclud e MCREV System
initiat ion. The Allowable Value was selecte d to ensure
protect ion of the control room person nel.
The Control Room Air Intake Radiati on-Hig h Function is
require d to be OPERABLE in MODES 1, 2, and 3 and during CORE
ALTERATIONS, and movement of irradia ted fuel assemb lies in
the secondary containment, to ensure that control room
personn el are protect ed during a LOCA, or fuel handlin g
event. During MODES 4 and 5, when these specifi ed conditi ons
are not in progres s (e.g., CORE ALTERATIONS), the probab ility
of a LOCA or fuel damage is low; thus, the Function is not
require d.

ACTIONS

A Note has been provided to modify the ACTIONS related to
MCREV System instrum entatio n channe ls. Section 1.3,
Completiorr Times, specifi es that once a Condition has been
entered , subsequent divisio ns, subsyst ems, components, or
variabl es express ed in the Condit ion, discove red to be
inopera ble or not within limits, will not result in separat e
entry into the Conditi on. Section 1.3 also specifi es that
Required Actions of the Conditi on continu e to apply for each
additio nal failure , with Completion Times based on initial
entry into the Conditi on. However, the Required Actions for
inopera ble MCREV System instrum entatio n channe ls provide
approp riate compensatory measures for separat e inopera ble
channe ls. As such, a Note has been provided that allows
separa te Condition entry for each inopera ble MCREV System
instrum entatio n channe l.
A.land A.2
Because of the redundancy of sensors availab le to provide
initiat ion signals and the redundancy of the MCREV System
design, an allowab le out of service time of 6 hours has been
shown to be accepta ble (Ref. 4), to permit restora tion of
any inopera ble channel to OPERABLE status. However, this
out of service time is only accepta ble provided the Control
Room Air Intake Radiati on-Hig h Functio n is still
mainta ining MCREV System initiat ion capabi lity. The
Functio n is conside red to be mainta ining MCREV System
c ntinued
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initiation capability when sufficient channels are OPERABLE
or in trip such that the two.trip systems will generate an
initiation 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 MCREV System must be declared inoperable
within I hour of discovery of the loss of MCREV System
initiation capability in both trip systems.
The I hour Completion Time (A.I) 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 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 B must be entered and its Required
Action taken.
B.l and 8.2
With any Required Action and associated Completion Time not
met, the associated MCREV subsystem(s) must be placed in
operation per Required Action B.l to ensure 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 for automatically
re-initiating the subsystem(s) upon restoration of power
following a loss of power to the MCREV subsystem(s).
Alternately, if it is not desired to start the subsystem(s),
the MCREV subsystem(s) associated with inoperable, untripped
{continued)
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channels must be declared inoperable within 1 hour. Since
each trip system can affect both MCREV subsystems, Required
Actions B.l and B.2 can be performed independently on each
MCREV subsystem. That is, one MCREV subsystem can be placed
in operation (Required Action B.l) while the other MCREV
subsystem can be declared inoperable (Required Action B.2).
The 1 hour Completion Time is intended to allow the operator
time to place the MCREV subsystem(s) in operation. The
1 hour Completion 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).
SURVEILLANCE
REQUIREMENTS

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 t~e 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 demonstrated 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 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
continued
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3.3.7.1.1

(continued)

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.
SR

3.3.7.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel wil1 perform the
intended function. Any setpotnt 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
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 plant
specific setpoint methodology.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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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 is controlled under the
Surveillance trequency Control Program.
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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 {DG)
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 cause 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 the 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, provide pl ant protection in the event .of any of the
Reference 1 (UFSAR) 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 a 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 which
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 relaying 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 peak 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 associated with each safety system component
requiring DG supplied power following a loss of offsite
power.
The LOP instrumentation satisfies Criterion 3 of the NRC
Policy Statement.
The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation relay
channel Functions 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 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 Setpoint
Control Program (IISCP) methodology assumptions.
·
continued
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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 appli~able
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. Operation
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. IfSCP 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, LCD, 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
OPERABILITY requirements for 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 Undervoltage (Loss 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.
continued
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1. 4 kV Emergency Bus Undervoltage (Loss of Voltage)
(continued)
The single 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. COne 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 Appl i cabi 1 i ty 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 voltage 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 Functions 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 operate along a repeatable characteristic
curve. With relay operation being inverse with time, for
continued
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2., 3., 4., 5. 4 kV Emergency Bus Undervoltage (Degraded
Voltage) (continued)
an abrupt reduction in voltage the relay 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 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 Emergency Bus
Degraded Voltage (Functions 2, 3, 4, and 5) per associated
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 LCO 3.8.1 and LCO 3.8.2 for Applicability Bases for
the DGs.

ACTIONS

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 Completion Times based on initial
(continued}
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entry into the Condition. However, the Required Actions for
inoperable LOP 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 LOP instrumentation
channel.

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, 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
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·
Systems - Operating. The Note a11 ows Condit ion A 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.
11

11

Required Action A.I is applicable when one 4 kV emergency
bus has one or two required Function 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 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
(continued)
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the alternate source could be made without damaging plant
equipment. Therefore, Required Action A.I allows 14 days to
restore the inoperable channel(s) to OPERABLE status or
place the inoperable channel(s) in trip. 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.
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 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 Function~, 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.

(

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 B 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, "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
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
{continued}
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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
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 NonLOCA) 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. 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.
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 initiation), Condition D must be entered
and its Required Action taken.·
The 24 hour 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
emergen'cy buses and on the other 4 kV emergency buses (only
two 4 kV emergency buses are affected by the inoperable
channels), the fact that the Degraded Voltage High Setting
and Degraded Voltage Non-LOCA Functions provide only a
(continued)
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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.

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 C is modified by
a Note to indicate that when performance of the Required
Action results in the inoperability of an offsite circuit,
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 circuit is also considered to be inoperable
if the Unit 3 4 kV emeriency 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 Systems - Operating." The Note
allows Condition C 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 C.l is applicable when one or more 4 kV
emergency buses have one or more required Function 1, 2, or
4 (the Loss of Voltage, the Degraded Voltage Low Setting,
and the Degraded Voltage LOCA Functions, respectively)
channels inoperable, or when one 4 kV emergency bus has one
required Function 3 (Degraded Voltage High Setting) channel
and one required Function 5 (Degraded Voltage Non-LOCA)
channel inoperable, or when any combination of three or more
required Function 3 and/or Function 5 channels are
inoperable. In this Condition, the affected Function may
not be capable
continued
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(continued)

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 B. 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.l.
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.

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 immediately. This requires
entry into applicable Conditions and Required Actions of
LCO 3.8.1 and LCD 3.8.2, which provide appropriate actions
for the inoperable DG(s).
SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the 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 the Unit 2 LOP instrumentation.
The Surveillance are also 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 2 hours provided: (a) for Function 1, the
associated Function maintains initiation capability for

L

{continued}
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three DGs; and (b) for Functions 2, 3, 4, 5, the associated
Function maintains und~rvoltage 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 te~t
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.

I.

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

3.3.8.1.4

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 CSR 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.
REFERENCES
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B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring
BASES
BACKGROUND

RPS Electric Power Monitoring System is provided to isolate
the RPS bus from the motor generator (MG) set or an
alternate power supply in the event of overvoltage,
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 primary success path of the essential safety
circuits. Some of 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 low 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 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 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 voltage condition, the scram solenoids
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 solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
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 service. Each
of these circuit breakers has an associated independent set
(continued}
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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 associated relays, and
sensing logic constitute an electric power monitoring
assembly. If the output of the MG set or alternate power
supply exceeds predetermined 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.

APPLICABLE
SAFETY ANALYSES

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.

LCO

The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
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 failure can preclude the function of RPS
components. Each inservice electric power monitoring
assembly's trip logic setpoints are required to be within
the specified Allowable Value. The actual setpoint is
calibrated 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 documents. 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 Allowable Value, is
{continued}
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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., overvoltage}, and when
the measured output value of the process parameter exceeds
the setpoint, the associated device changes state.
The overvoltage Allowable Values for the RPS electrical
power monitoring 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 components functioned correctly under these conditions.
The 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 conditions thereby satisfying their safety
function.

APPLICABILITY

The operation of the RPS electric power monitoring
assemblies is essential to disconnect the RPS components
from the MG set or alternate power supply during abnormal
voltage or frequency conditions. Since the degradation of a
nonclass IE source supplying power to the RPS bus can occur
as a result 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
results in the RPS Electric Power Monitoring System
OPERABILITY being required in MODES 1 and 2; and in MODES 3,
4, and 5 with any control rod withdrawn from a core cell
containing one or more fuel assemblies.
(continued}
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ACTIONS
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 rema1n1ng
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, 1 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.l). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
(continued)
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(continued)

The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service 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.

Ll
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 in 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.

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 initiate
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Required
Action D.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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SURVEILLANCE
REQUIREMENTS

SR

3.3.8.2.1

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
setpoint adjustment shall be consistent with 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 loss of the RPS bus will 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 scheduling 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
continued
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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 \noperable.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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The Reactor Coolant Recirculation 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 Drive (ASD) 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 drywell 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 reactor vessel wall and the core shroud. A
portion of the cool ant 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
annul-us becomes the suction flow for the jet pumps. This
flow enters the jet pump at suction inlets and is
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
is transferred to the coolant. As it rises, the coolant
continued
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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
some of the voids 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 Ci .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
room. The ASD provides regulation of individual
recirculation loop drive flows. The flow in each loop is
manually controlled.

APPLICABLE
SAFETY ANALYSES

The operation of the Reactor Coolant Recirculation System is
an initial condition assumed in the design basis loss of
coolant accident CLOCA) (Ref. 1). During a LOCA 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 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. 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 characteristics to 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/rod
block monitor Technical Specification/maximum extended load
line limit analyses have been performed assuming only 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 co~e cooling (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.
Therefore, single loop operation is prohibited in 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 CAPRM) instrument
setpoints is also required to account for the different
relationships between recirculation drive flow and reactor
core flow. The MCPR limits and APLHGR limits Cpowerdependent APLHGR multipliers, MAPFACp, and flow-dependent
APLHGR multipliers, MAPFACt) for single loop operation are
specified in the COLR. The APRM Simulated Thermal PowerHigh Allowable Value is in LCO 3.3.1.1, "Reactor Protection
System (RPS) Instrumentation."
continued
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(

Recirculation loops operating satisfies Criterion 2 of the
NRC Policy Statement.
LCO

Two recirculation loops are normally required
operation with their flows matched within the
specified in SR 3.4.1.1 to ensure that during
by a break of the piping of one recirculation

to be in
limits
a LOCA caused
loop the
continued
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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 multipliers, MAPFACP and
MAPFAC,, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR
HEAT GENERATION RATE CAPLHGR)"), MCPR limits (LCO 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated
Thermal Power-High Allowable Value (LCO 3.3.1.1) 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 required limit
modifications.

APPLICABILITY

In MODES 1 and 2, requirements for op~ration 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 c.onsequences of an accident are
reduced and the coastdown characteristics of the
recirculation loops are not important.
(continued)
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ACTIONS
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 does not require tripping 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 vibration 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.
continued
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B.1
The MELLLA+ operating domain is not analyzed for single
recirculation loop operation. Therefore, single loop·
operation is prohibited in the MELLLA+ operating domain
(Ref. 9). Action shall be taken to immediately exit the
MELLLA+ domain in order to .return to operation at an
analyzed condition. However, it is expected that plant
design limitations will preclude operation in the MELLLA+
domain with a single recirculation loop.
C.l

With no recirculation loops in operation or the Required
Action and associated Completion Time of Condition A or 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 condition,
the recirculation loops are not required to be operating
because of the reduced severity of DBAs and minimal
dependence on the recirculation loop coastdown
characteristics. 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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Recirculation Loops Operating
B 3.4.1

)

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.4.1.1

This SR ensures the recirculation loops are within the
allowable limits for mismatch. At low core flow (i.e.,
< 71.75 X 10 6 lbm/hr), the MCPR requirements provide larger
margins to the fuel cladding integrity Safety Limit such
that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is< 71.75 X
10 6 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 recirculation
loop.
The mismatch is measured in terms of core flow. (Rated core
flow is 102.5 X 10 6 lbm/hr. The first limit is based on
mismatch~ 10% of rated core flow when operating at< 70% of
rated core flow. The second limit 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 operation in the MELLLA+ domain is prohibited per
Reference 9. The SR is not required when both loops are not
in operation since the mismatch limits are meaningless
during 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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)

BASES

(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 System is described in the
Background section of the Bases for LCO 3.4.1,
"Recirculation 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
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 enters 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 upwar~ through the core.

APPLICABLE
SAFETY ANALYSES

Jet pump PPERABILITY is an implicit assumption in the design
basis loss of coolant accident (LOCA} analysis evaluated in
Reference 1.
,

(continued)
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B 3.4.2
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

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 blowdown flow during a LOCA.
Jet pumps satisfy Criterion 2 of the NRC Policy Statement.

·LCD

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).

APPLICABILITY

In MODES 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, ands,· 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.

ACTIONS
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 MODE in which the LCD does not
apply. To achieve this status, the plant must be brought to
MODE 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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BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.2.1
This SR is designed to detect significant degradation in jet.
pump performance 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 pump beam 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," 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
flow and loop flow versus pump speed) are determined by the
flow resistance from the loop suction through the jet pump
nozzles. A change in the relationship indicates a plug,
flow restriction, loss in pump hydraulic performance,
leakage, or new flow path between the recirculation pump
discharge and jet pump nozzle. For this criterion, the pump
flow and loop flow versus pump speed relationship must be
verified.
Individual jet pumps in a recirculation loop normally 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 pump diffuser to lower plenum
dif;ferential pressure) pattern or relationship of one jet
(continued)
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B 3.4.2
BASES.
SURVEILLANCE
REQUIREMENTS

SR

3.4.2.1 . (continu ed)

pump to the loop average is repeatab le. An apprecia ble
change in this relation ship is an indicati on that increase d
(or reduced) resistan ce has occurred in one of the jet
pumps. This may be indicate d by an increase in the relative
flow for a jet pump that has experien ced beam cracks.
The deviatio ns from normal are consider ed indicati ve of a
potentia l problem in the recircul ation drive flow or jet
pump system (Ref. 2). Normal flow ranges and establis hed
jet pump flow and differen tial pressure patterns are
establis hed by plotting historic al data as discusse d in
Reference 2.
The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
This SR is modified by two Notes. Note 1 allows this
Surveill ance not to be performed until 4 hours after the
associat ed recircul ation loop is in operatio n, since these
checks can only be performed during jet pump operatio n. The
4 hours is an acceptab le time to establis h conditio ns
appropr iate for data collecti on and evaluati on.
Note 2 allows this SR not to be performed until 24 hours
after THERMAL POWER exceeds 22.6% of RTP. During low flow
conditio ns, jet pump noise approaches the threshol d response
of the associat ed flow instrum entation and preclude s the
collecti on of repeatab le and meaningful data. The 24 hours .
is an acceptab le time to establis h conditio ns appropr iate to
perform this SR.
REFERENCES
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B 3.4
B 3.4.3

REACTOR COOLANT SYSTEM (RCS)
Safety Relief Valves (SRVs) and Safety Valves (SVs)

BASES
BACKGROUND

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 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 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
B 3.4.3
)

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the most
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) (Ref. 1). For the
purpose of the analyses, 13 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.

LCO

The safety function of any combination of 13 SRVs and SVs
are required to be OPERABLE to satisfy the assumptions of
the safety analysis (Refs. 1 and 2). Regarding the SRVs,
the requirements of this LCO are applicable only to their
capability to mechanically open to relisve 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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(continu ed)

APPLICABILITY

In MODES 1, 2, and 3, all required SRVs and SVs must be
OPERABLE, since consider able energy may be in the reactor
core and the limiting design basis transien ts are assumed to
occur in these MODES. The SRVs and SVs may be required to
provide pressure relief to discharg e energy from the core
until such time that the Residual Heat Removal (RHR) System
is capable of dissipat ing 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 overpres sure limit is unlikely to be approached by
assumed operatio nal transien ts or accident s. 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 conditio ns.

ACTIONS

A.1 and A.2
With less than the minimum number of required SRVs or SVs
OPERABLE, a transien t may result in the violatio n of the
ASME Code limit on reactor pressure . If the safety function
of one or more required SRVs or SVs is inoperab le, 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 reasonab le, based on operatin g
experien ce, to reach required plant conditio ns from full
power conditio ns in an orderly manner and without
challeng ing plant systems.

SURVEILLANCE
REQUIREMENTS

SR

3.4.3.1

This Surveill ance requires that the required SRVs and SVs
will open at the pressure s assumed in the safety analyses of
References 1 and 2. The demonst ration 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 conditio ns of the valves at
nominal operatin g tempera tures and pressure s and be verified
with insulati on installe d simulati ng the in-plant conditio n.
The SRV and SV setpoint is± 3% for OPERABILITY. Prior to
placing new or refurbis hed valves into service, the valve
openings setpoint s must be adjusted to be within± 1% of
their nominal setting.
(continu ed)
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BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.4.3.2

The pneumatic actuator of each SRV 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 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.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.4 RCS Operational LEAKAGE
BASES
BACKGROUND

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 interface s can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deteriora tion.
Limits on RCS operational LEAKAGE are required to ensure
appropriate action is taken before the integrity of the RCPB
is impaired. · This LCD 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 separatin g the identifie d
LEAKAGE from the unidentified LEAKAGE are necessary to
provide the operators quantitat ive information to permit
them to take correctiv e 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 protectio n 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 possibili ty of a loss of
coolant accident.
(continued)
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(continued)

APPLICABLE
SAFETY ANALYSES

The allowable RCS operational LEAKAGE limits 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 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 the RCPB could 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 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.

LCO

RCS operational LEAKAGE shall be limited to:
a.

Pressure Boundary LEAKAGE
No pressure boundary LEAKAGE is allowed, since it is
indicative of material degradation. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.
(continued)
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LCO
(continued)

b.

Unidentified LEAKAGE
The 5 gpm of unidentified LEAKAGE is allowed as a
reasonable minimum detectable amount that the
containment air monitoring and drywell sump level
monitoring equipment can detect within a reasonable
time period. Violation of this LCO could result in
continued degradation of the RCPB.

c.

Total LEAKAGE
The total LEAKAGE limit is based on a reasonable
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.

d.

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. Violation of this LCO could result in
continued degradation of the RCPB.

APPLICABILITY

In MODES 1, 2, and 3, the RCS operational LEAKAGE LCO
applies, because the potential for RCPB LEAKAGE is greatest
when the reactor is pressurized.
In MODES 4 and 5, RCS operational LEAKAGE limits are not
required since the reactor is not pressurized and stresses
in the RCPB materials and potential for LEAKAGE are reduced.
(continued)
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(continued)

ACTIONS

A.I
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.
8.1 and 8.2

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
isolating the source or other possible methods) is to
evaluate service sensitive type 304 and type 316 austenitic
stainless 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 the increased
LEAKAGE. This type piping is very susceptible to .JGSCC.
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 unduly jeopardizing plant safety.
C.l and C.2
If any Required Action and associated Completion Time of
Condition A or 8 is not met or if pressure boundary LEAKAGE
exists, 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
(continued)
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BASES
ACTIONS

C.l and C.2

(continued)

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 safety systems.
SURVEILLANCE
REQUIREMENTS

SR

3.4.4.1

The RCS LEAKAGE is monitored by a variety of instruments
designed to provide alarms when LEAKAGE is indicated and to
quantify the various types of LEAKAGE. Leakage detection
instrumentation is discussed in 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 method may be used to.
quantify LEAKAGE within the guidelines of Reference 6. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES

PBAPS UN IT 3

1.

10 CFR 50.2.

2.

10 CFR 50.55atc).

3.

UFSAR,,Section 4.10.4.

4.

GEAP-5620, "Failure Behavior in ASTM A106B Pipes
Canta i ni ng Axial Through-Wa 11 Flaws," April 1968.

5.

NUREG-75/067, "Investigation and Evaluation of
Cracking in Austenitic Stainless Steel 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.

B 3.4-23

Revision No. 87

RCS Leakage Detection Instr umen tation
B 3.4.5
B 3.4
B 3.4.5

REACTOR COOLANT SYSTEM (RCS)
RCS Leakage Detec tion Instr umen tation

BASES.·
BACKGROUND

UFSAR Safet y Design Basis (Ref. 1) requi res means
detec ting and, to the exten t prac tical , ident ifyin gforthe
locat ion of the source of RCS LEAKAGE. Regu latory
Guide 1.45, Revision 0, (Ref. ·2) descr ibes accep table
methods for selec ting leaka ge detec tion systems.
Limi ts on LEAKAGE from the react or coola nt press ure bound
ary
(RCPB) are requi red so that appr opria te actio n can be
taken
befor e the integ rity of the RCPB is impaired (Ref. 2).
Leakage detec tion systems for the RCS are provided to
alert
the opera tors when leaka ge rates above normal backg
round
level s are detec ted and.a lso to supply quan titati ve
measurement of leakage rates . In addit ion to meeti
the
OPERABILITY requirements, the monitors are typic ally ng
set
to
provide the most sensi tive respo nse without causing an exc~s
number of spurious alarms. The Bases for LCO 3.4.4 , "RCS sive
Oper ation al LEAKAGE," discu ss the limit s on RCS LEAKA
GE
rates .
Systems for separ ating the LEAKAGE of an iden tified
from an unide ntifie d sourc e are neces sary to provi de sourc e
and quan titati ve infor matio n to the opera tors to permprompt
it them
to take immediate corre ctive actio n.
LEAKAGE from the RCPB insid e the drywell is detec ted
by at
least one of two indep ende ntly monitored varia bles,
such
as
sump level changes and dryw ell gaseous radio activ ity
lev~
ls.
The primary means of quan tifyin g LEAKAGE in the dryw
en·
i,s
·
the drywell floor drain sump moni torin g system.
. :c'

Thi drywell floor drain sump moni torin g system moni tors
the
LEAKAGE colle cted in the floor drain sump. This
unid entif ied LEAKAGE cons ists of LEAKAGE from contr
drive s, valve flang es or pack ings, floor drain s, theol rod
Build ing Closed Cooling Water System, and drywell air Reac tor
cooli ng unit ~ondensate drain s, and any LEAKAGE not
colle cted in the drywell equipment drain sump.
An alter nate to the drywell floor drain sump moni toring
system is the drywell equipment drain sump moni
syste m, but only if the dryw ell floor drain sumptoring
is
overf lowin g. The drywell equipment drain sump colle
cts not
only all leaka ge not colle cted in the drywell floor drain
sump, but also any overflow from the drywell floor
sump. Ther efore , if the dryw ell floor drain sump isdrain
conti nued
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BASES
BACKGROUND
(continu ed)

overflow ing to the drywell equipment drain sump, the drywell
equipment drain sump monitor ing system can be used to
quantify LEAKAGE. In this conditio n, all -LEAKAGE measured
by the drywell equipment drain sump monitori ng system is
assumed to be unident ified LEAKAGE.
The floor drain sump level indicato rs have switches that
start and stop the sump pumps when required . If the sump
fills to the high high level setpoin t, an alarm sounds in
the control room, indicati ng a LEAKAGE rate into the sump in
excess of 50 gpm.
A flow transmi tter in the discharg e line of the drywell
floor drain sump pumps provides flow indicati on in the
control room. The pumps can also be started from the
control room.
The primary containment air monitori ng system continuo usly
monitors the primary containm ent atmosphere for airborne
gaseous radioac tivity. A sudden signific ant increase of
radioac tivity, which may be attribut ed to RCPB steam or
water LEAKAGE, is annunci ated in the control room.

APPLICABLE
SAFETY ANALYSES

A threat of signific ant compromise to the RCPB exists if the
barrier contains a crack that is large enough to propaga te
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
predicte d for critical crack sizes (Ref. 6). Therefo re,
these actions ~rovide adequate response before a signific ant
break in the RCPB can occur.
RCS leakage detectio n instrum entation satisfie s Critetio n 1
of the NRC Policy Stateme nt.

LCO'

This LCO requires instrume nts of diverse monitoring principl es
to be OPERABLE to provide confidence that small amounts of
unidenti fied LEAKAGE are detected in time to allow actions to
place ·the plant in a safe conditio n, when RCS LEAKAGE indicate s
possible RCPB degradat ion.
The LCD requires two instrume nts to be OPERABLE.
The drywell sump monitori ng system is required to quantify
the unident ified LEAKAGE from the RCS. Thus, for the system
to be consider ed OPERABLE, the system must be capable of
continue d
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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 drywell floor drain sump
monitorihg system, orb) the drywell equipment drain sump
monitoring system, but only when the drywell floor drain
sump is overflowing . The identificati on of an increase in
unidentified L_EAKAGE wi 11 be delayed by the tinie required 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 oh the origin and magnitude of
the LEAKAGE. This sensitivity is acceptable for containment
sump monitor OPERABILITY:
The reactor coolant contains radioactivit y that, when released
to the primary containment, can be detected by the gaseous
primary containment atmospheric radioactivit y monitor. Only one
of the two detectors is required to be OPERABLE. A
radioactivit y detection system is included for monitoring
gaseous acti~ities because of its sensitivitie s and rapid
responses to RCS LEAKAGE,· but it has recognized limit~tions.
Reactor coolant radioactivit y 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 radioactivit y monitor to detect
a 1 gpm increase within 1 hour during normal operation.
However, the gaseous primary containment atmospheric
radioactivit y monitor is OPERABLE when it is capable of
detecting a 1 gpm 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 of diverse measurement means
are available. Thus, the drywell sump monitoring system, in
combination with a gaseous primary containment atmospheric
radioactivit y monitor provides an acceptable minimum.

APPLICABILITY

In MODES 1, 2, and 3, leakage detection systems are required
to be OPERABLE to support LCD 3.4.4. This Applicabili ty is
consistent with that for LCD 3.4.4.
(continued)
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ACTIONS .

A.1. A.2. and A.3
With the drywell sump monitori ng system inoperable, the only
means of detectin g LEAKAGE is the primary containment
atmospheric gaseous radiatio n monitor. The primary containment
atmospheric gaseous radiatio n monitor typicall y cannot detect a
1 gpm leak within one hour when RCS activity is low. In
addition . this configur ation does not provide the required
diverse means of leakage detectio n. Indirect methods of
monitoring RCS leakage must be implemented. Grab samples of the
primary containment atmosphere must be taken ahd analyzed and
monitoring of RCS leakage by adminis trative means must be
performed every 12 hours to provide alternat e periodic
informat ion.
Adminis trative means of monitori ng RCS leakage include
monitoring and trending paramet ers that may indicate an increase
in RCS leakage. There are diverse alternat ive mechanisms from
which appropri ate .indicato rs may be selected based on plant
conditio ns. It is not necessar y to utilize all of these
methods, but a method or methods should be selected consider ing
the current plant conditio ns and historic al or expected sources
of unidenti fied leakage. The adminis trative methods are drywell
· pressure and temperature, Reactor Recircul ation System pump seal
pressure and temperature and motor cooler temperature
indicati ons, and Safety Relief Valves tailpipe temperat ure.
These indicati ons, coupled with the atmospheric grab samples,
are sufficie nt to alert the operatin g staff to an unexpected
increase in unidenti fied LEAKAGE.
The 12 hour interval is sufficie nt to detect increasin g RCS
leakage. The Required Action provides 7 days to restore another
RCS leakage monitor to OPERABLE status to regain the intended
leakage detectio n diversit y. The 7 day Completion Time ensures
that the plant will not be operated in a degraded configur ation
for a lengthy time period.
B.1 and B.2
With the gaseous primary containm ent atmospheric monitori ng
channel inoperab le, grab samples of the primary containment
atmosphere must be taken and analyzed for gaseous
radioac tivity to provide periodic leakage informa tion.
Provided a sample is obtained and analyzed once every
12 hours, the plant may be operated for up to 30 days to
allow restorat ion of the required monitor.
continue d
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B.l and B.2

(continued)

The 12 hour interval provides periodic information that is
adequate to detect LEAKAGE. The 30 day Completion Time for
restoration recognizes that at least one other form of
leakage detection is available.
C.1 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 MODE 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.

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.
SURVEILLANCE
REQUIREMENTS

SR

3.4.5.1

This SR is for the performance of a CHANNEL CHECK of the
required primary containment atmospheric monitoring system.
The check gives reasonable confidence that the channel is
operating properly. The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
continued
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SR

3.4.5.2

This SR is for the performan ce of a CHANNEL FUNCTIONAL TEST
of the required RCS leakage detection instrumen tation. 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 instrumen t string.
The Surveilla nce Frequency is controlle d under the
Surveilla nce Frequency Control Program.
SR

3.4.5.3

This SR is for the performan ce of a CHANNEL CALIBRATION of
required leakage detection instrumen tation channels. The
calibratio n verifies the accuracy of the instrumen t string.
The Surveilla nce Frequency is controlle d under the
Surveilla nce Frequency Control Program.
REFERENCES
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RCS Specific Activity

BASES
BACKGROUND

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 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 well
within the 10 CFR 50.67 limit as modified in Regulatory
Guide 1.183, Table 6.

APPLICABLE
SAFETY ANALYSES

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
(MSLB) outside containment. No fuel damage is postulated in
the MSLB 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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(continued)

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.

LCO

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.

APPLICABILITY

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
MODES 4 and 5, no limits are required since the reactor is
not pressurized and the potential for leakage is reduced.

ACTIONS

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 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.1 and A.2

(continued)

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
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, B.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 MSLB
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 MODE 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 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
full power conditions in an orderly manner and without
challenging plant systems.
(continued)
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SU RV EI LLAN CE
REQUIREMENTS

SR

3.4.6.1

This Surveillance is performed to ensure iodine remains
within limit during normal 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
level of fission products generated in other MODES is much
1ess.
REFERENCES
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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 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.

APPLICABLE
SAFETY ANALYSES

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.

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
common suction source and are allowed to have common
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 1o·w 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.

APPLICABILITY

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 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 greater than or
equal to the RHR shutdown cooling isolation pressure is
typically accomplished by condensing the steam in the main
condenser.
continued
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Additionally, in 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 in 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)-High Water Level"; and
LCO 3.9.8, "Residual Heat Removal CRHR)-Low Water Level."

ACTIONS

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 ~ach inoperable RHR
shutdown cooling subsystem.
A.1. A.2. and A.3
With one required RHR shutdown cooling subsystem inoperable
for decay heat removal, except as permitted by LCO Note 2,
the inoperable subsystem must be restored to OPERABLE status
without delay. In this condition, the remaining OPERABLE
subsystem can provide the necessary decay heat removal. The
(continued)
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(continued)

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.
The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability 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 and the React9r Water
Cleanup System.
However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, it is also required
to reduce the reactor coolant temperature to the point where
MODE 4 is entered.

B.~. B.2, and B.3
With no RHR shutdown cooling subsystem and no recirculation
pump in operat i o_n, except as permitted by LCD 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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(continued)

circulation. Furthermore, verification of the functioning
of the alternate method must be reconfirmed every 12 hours
thereafter. This will provide assufance of continued
temperature monitoring capability.
During the period when the reactor coolant is being
circulated by an alternate method Cother 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.
SURVEILLANCE
REQUIREMENTS

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 Ci .e., forced coolant circulation is
not required for this initial 2 htiur 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 met'' at the time of entry into the Applicability.
SR 3.4.7.2
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 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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(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 v~lidate 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 (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 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
(continued)
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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 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.

REFERENCES
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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
performing 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.

APPLICABLE
SAFETY ANALYSES

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.

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 common
discharge piping. Since piping is a passive component that
is assumed not to fail, it is allowed to be common to both
(continued)
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subsystems. In MODE 4, the RHR cross tie valve
(M0-3-10-020) 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 HPSW 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 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
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.

APPLICABILITY

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 coolant 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.
continued
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Additionally, in MODE 2 below this pressu·re, the OPERABILITY
requirements for the Emergency Core Cooling Systems (ECCS)
( LCO 3. 5.1, "ECCS-Operat i ng") do not a11 ow 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 Cooling System-Hot Shutdown"; LCO 3.9.7, "Residual
Heat Removal (RHR)-High Water Level 11 ; and LCO 3.9.8,
"Residual Heat Removal (RHR)-Low Water Level."

ACTIONS

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.

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 must be
provided. With both required RHR shutdown cooling
su~systems 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 I 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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(continued)

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 ensured by verifying (by calculation or demonstration)
its capability 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.
8.1 and B. 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-establi~hed,
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.
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.4.8.1

This Surveillance verifies that one required RHR shutdown
cooling subsystem o~ 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 (SDC) 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 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 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 SDC 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 SDC 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
(continued)
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SR 3.4.8.2

(continued)

may be declared met. Accumulated gas should be eliminated
or brought within the acceptance criteria limi~s. 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 performa,nce 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 radi ol ogi cal or environmental con di ti ons, the pl ant
configuration, or personnel safety. For these 1 ocati ons
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 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.

REFERENCES
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BASES
BACKGROUND

All components 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. Thfs 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. 9)
contains P/T 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 RT Nor of the vessel material wi 11 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 P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 5.
continued
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The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. 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 ~/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 LCD 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.

APPLICABLE
SAFETY ANALYSES

The P/T limits are not derived from Design Basis Accident
(DBA) 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 OBA, 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.
continued
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RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.

LCD

The elements of this LCD 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
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 allowable 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 P/T limit curves. Thus, the
LCD for the rate of change of temperature restricts stresses
caused by thermal gradients and also ensures the validity of
the P/T limit curves.
continued
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Violation of the limits places the reactor v~ssel 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 walls to become more pronounced); and

c.

The existences, sizes, and orientations of flaws in
the vessel material.

APPLICABILITY

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· 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.

ACTIONS

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 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.
violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.

Most

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.
ontinued
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(continued)

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 hi.gher than analyzed stresses may have occurred and
may have affected the RCPB integrity.
B.1 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. 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 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
Operation outside the P/T 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 ~tress analyses. The Required Action
must be initiated without delay and continued until the
limits are restored.
continued
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C.l and C.2. (continued)
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
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.

SURVEILLANCE
REQUIREMENTS

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 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. Consequently, the RCS pressure and
temperature must be verified within the appropriate limits
before withdrawing control rods that will make the reactor
critical.
continued
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3.4.9.2

(continued)

Performing the Surveillance within 15 minutes before control
rod withdrawal for the purpose of achieving criticality
provides adequate assurance that the limits will not be
exceeded between the time of the Surveillance and the time
of the control rod 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 l, 2, 3,
and 4. In MODE 5, the overall stress on limiting components
is lower. Therefore, ~T limits are not required. The Note
also states the SR is only required 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 temperature less than or equal to certain specified
values require assurance that these temperatures meet the
LCO limits.
continued
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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 above 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
temperature~ 80°F, checks of the flange temperatures are
required because of the reduced margin to the limits. When
in MODE 4 with RCS temperature~ 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 temperature~ 80°F in MODE 4. SR 3.4.9.7 is
modified by a Note that requires the Surveillance to be
1nitiated after RCS temperature~ 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.
REFERENCES

1.

10 CFR 50, Appendix G.

2.

ASME, Boiler and Pressure Vessel Code, Section III,
Append i X G.

3.

UFSAR, Section 4.2.6 and Appendix K.

4.

10 CFR 50, Appendix H.

5.

Regulatory G~ide 1.99, Revision 2, May 1988.
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.10

Reactor Steam Dome Pressure

BASES
BACKGROUND

The reactor steam dome pressure is an assumed value in the
determina tion of complianc e with reactor pressure vessel
overpress ure protectio n criteria and is also an assumed
initial condition of design basis accidents and transient s.

APPLICABLE
SAFETY ANALYSES

The reactor steam dome pressure of s 1053 psig T~ an
initial condition of the vessel overpress ure protectio n
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/re lief valves, during the limiting pressuriz ation
transient . The determina tibn of complianc e with the
overpress ure criteria is dependent on the initial reactor
steam dome pressure; therefore , the limit on this pressure
ensures that the assumptio ns of the overpress ure protectio n
analysis are conserved . Reference 2 along with Reference 1
assumes an initial reactor steam dome pressure for the
analysis of design basis accidents and transient s used tc
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, "LINEAf~
HEAT GENERATION RATE CLHGR)").

L

Reactor steam dome pressure satisfies the requireme nts of
Criterion 2 of the NRC Policy Statement .
LCO

The specified reactor steam dome pressure limit of

s 1053· psig ensures the plant is operated within the

· assumptio ns of the reactor overpress ure protectio n analy~is .
. Operation above the limit may result in a transient respcnse
more severe than analyzed.
APPLIC.A.BILITY

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 generatin g significa nt steam and
the events which may thallenge the o~erpress ure limits are
possible.
(contin_ued)
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In MODES 3,
the reactor
pressure is
anticipated

ACTIONS

A .1

4, and 5, the limit is not applicable because
is shut down. In these MODES, the reactor
well below the required limit, and no
events will challenge the overpressure limits.

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.

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.
SURVEILLANCE
REQUIREMENTS

SR

3.4.10.1

Verification that reactor steam dome pressure is s 1053 psig
ensures that the initial conditions of the reactor
overpressure protection analysis and design basis accidents
are met. The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
REFERENCES
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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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EMERGENCY CORE COOLING SYSTEMS CECCS), RPV WATER INVENTORY CONTROL
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
ECCS-Operating

BASES
BACKGROUND

The ECCS are design ed, in conjun ction with the primary and
secondary contai nment , to limit the releas e of radioa ctive
mater ials to the environment follow ing a loss of coolan t
accide nt (LOCA). The ECCS uses two indepe ndent methods
(flood ing and sprayi ng) to cool the core during a LOCA. The
ECCS network consis ts of the High Pressu re Coolant Inject ion
(HPCI) System, the Core Spray (CS) System, the low pressu re
coolan t inject ion (LPCI) mode of the Residual Heat Removal
(RHR) System, and the Automatic Depre ssuriz ation System
(ADS). The suppre ssion pool provid es the requir ed source of
water for the ECCS. Although no credit is taken in the
safety analys es for the conden sate storag e tank (CST), it is
capabl e of provid ing a source of water for the HPCI and CS
systems.
On receip t of an initia tion signal , ECCS pumps autom aticall y
start; simult aneou sly, the system aligns and the pumps
inject water, taken either from the CST or suppre ssion pool,
into the Reactor Coolant System (RCS) as RCS pressu re is
overcome by the discha rge pressu re of the ECCS pumps.
Although the system is initia ted, ADS action is delaye d,
allowi ng the operat or to interr upt the timed sequence if the
system is not needed. The HPCI pump discha rge pressu re
almost immediately exceeds that of the RCS, and the pump
inject s coolan t into the vessel to cool the core. If the
break is small, the HPCI System will mainta in coolan t
invent ory as well as vessel level while the RCS is still
pressu rized. 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 select ed
safety /relie f valves CS/RVs) depres surizi ng the RCS, thus
allowi ng the LPCI and CS to overcome RCS pressu re and ·injec t
coolan t into the vessel . If the break is large, RCS
pressu re initia lly drops rapidl y and the LPCI and CS cool
the core.
Water from the break return s to the suppre ssion pool where
it is used again and again. Water in the suppre ssion pool
is circul ated through an RHR System heat exchanger cooled by
the High Pressu re Servic e Water System. Depending on the
locati on and size of the break, portio ns of the ECCS may be
c ntinue d
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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 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 and valves to transfer water from the suppression
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 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 seconds, 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 System 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 pool to the RPV via the
corresponding recirculation loop. The two LPCI pumps and
associated motor operated valves in each LPCI subsystem are
powered from separate 4 kV emergency buses. Both pumps in a
LPCI subsystem inject water into the reactor vessel through
a common inboard injection valve and depend on the closure
of the recirculation pump discharge valve following a LPCI
injection signal. Therefore, each LPCI subsystems' common
inboard injection valve and recirculation pump discharge
valve is powered from one of the two 4 kV emergency buses
associated with that subsystem (normal source) and has the
capability for automatic transfer to the second 4 kV
emergency bus associated with that LPCI subsystem. 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
that the single failure of a diesel generator (DG) will not
result in the failure of both LPCI pumps in one subsystem.
(continued)
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The two LPCI subsystems can be interconnected via the LPCI
cross tie valve; however, the cross tie valve is maintained
closed with its power removed 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, 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 in
approximately 8 seconds, and, if offsite power is not
available, all pumps immediately after AC power is
available). Since one OG 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 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 water to the suppression pool, to allow testing of the
LPCI pumps without injecting water into the RPV. These 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 distributed within the RPV
through the feedwater 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
to 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 automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply
to the HPCI turbine is piped from a main steam line upstream
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 signal, the HPCI turbine stop
valve and turbine control valve open and the turbine
accelerates to a specified speed. As the HPCI flow
continued
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increases, the turbine governor valve is automaticall y
adjusted to maintain design flow. Exhaust steam from the
HPCI 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 HPCI System during normal opefation
without injecting water into the RPV.
The ECCS pumps are provided with m1n1mum flow bypass lines,
which discharge to the suppression pool. The valves in
these lines automaticall y 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, HPC I 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 is at or above
elevation 149'-6" (14.5' above tank bottom).
The Nuclear System Pressure Relief System consists of 3
safety valves (SVs) and 11 safety/relie f valves CS/RVs).
The ADS (ReL 4) consists of 5 of the 11 S/RVs. It is
designed to provide depressuriza tion 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 depressuriza tion is equipped
with one nitrogen accumulator and associated inlet check
valves. The accumulator provides the pneumatic power to
actuate the valves.

APPLICABLE
SAFETY ANALYSES

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 Reference 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 ECCS:
a.

Maximum fuel element cladding temperature is s 2200°F;

b.

Maximum.cladding oxidation is s 0.17 times the total
cladding 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;

ct.

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.
LCD

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
OPERAS I LITY.
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 failure,
the limits specified in Reference 8 could be exceeded. All
ECCS subsystems must therefore be OPERABLE 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 mode
could result in pump cavitation and voiding in the suction
continued
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p1p1ng, resul ting in the poten tial to damage the RHR System
,
includ ing water hammer. This is neces sary since the RHR
System is requir ed to opera te in the shutdown coolin g mode
to remove decay heat and sensi ble heat from the react or. At
these low pressu res and decay heat level s, a reduced
complement of ECCS subsystems should provide the requir ed
core coolin g, thereb y allow ing opera tion of RHR shutdown
coolin g when neces sary. One LPCI subsystem shall be
decla red inope rable when M0-34A(B) and M0-39A(B) are
simul taneo usly open in the same subsystem (one or both
subsystems) with no Emergency Diesel Gener ators CEDGs)
decla red inope rable to ensur e compliance to References 7,
14, and 15 single failur e analy ses (Ref. 11).
If the M0-34A and M0-39A are simul taneo usly open, the 'A'
subsystem of LPCI shall be decla red inope rable unles s the
E-1, E-2, or E-4 EOG is decla red inope rable. If the M0-34
and M0-398 are simul taneo usly open, the 'B' subsystem of 8
LPCI shall be decla red inope rable unles s the E-1, E-2, or
E-3 EOG is decla red inope rable.

APPLICABILITY

All ECCS subsystems are requir ed to be OPERABLE during
MODES 1, 2, and 3, when there is consi derab le energy in the
react or -core and core coolin g would be requir ed to preve nt
fuel damage in the event of a break in the primary system
pipin g. In MODES 2 and 3, when react or steam dome press ure
is~ 150 psig, HPCI is not requi red to be OPERABLE because
the low press ure ECCS subsystems can provide suffi cient flow
below this press ure. In MODES 2 and 3, when reacto r steam
dome press ure is~ 100 psig, ADS is not requir ed to be
OPERABLE because the low press ure ECCS subsystems can
provi de suffic ient flow below this press ure. ECCS
Requirements for MODES 4 and 5 are speci fied in LCO 3.5.4 ,
~RPV WATER INVENTORY CONTROL."

ACTIONS

A Note prohi bits the appli cation of LCD 3.0.4 .b to an
inope rable HPCI subsystem. There is an ·incre ased risk
assoc iated with enteri ng a MODE or other speci fied condi tion
in the Appli cabili ty with an inope rable HPCI subsystem
the provi sions of LCO 3.0.4 .b, which allow entry into a and
MODE
or other speci fied condi tion in the Appl icabi lity with the
LCD not met after performance of a risk assessment
addre ssing inope rable systems and components, should not be
applie d in this circum stance .
contin u d
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A.1
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 days (e.g., if one LPCI pump in
each subsystem is inoperable, both must be restored within
7 days). In this Condition, the remaining OPERABLE
subsystems provide adequate core cooling during a LOCA.
However, overall ECCS reliability is reduced, because a
single failure in one of the remaining OPERABLE subsystems,
concurrent with a LOCA, may result in the ECCS not being
able to perform its intended safety function. The 7 day
Completion Time 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 availability
of ECCS equipment needed to mitigate the consequences of a
LOCA as a function of allowed outage times Ci .e., Completion
Ti mes).
continued
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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 in which 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.
C.1 and C.2
If the HPCI System is inoperab~e and the RCIC System is
immediately verified to be OPERABLE, the HPCI System must be
restored to OPERABLE status within 14 days. In this
Condition, adequate core cooling is ensured by the
OPERABILITY 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
specific 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.
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. In this Condition, adequate core cooling is
continued
PBAPS UN IT 3

B 3.5-7

Revision No. 89

ECCS-Operati ng
B 3.5.1

~

'--

BASES
ACTIONS

D.1 and D.2

(continued)

ensured by the OPERABILITY of the ADS and the rema1n1ng low
pressure ECCS subsystems. However, the overall ECCS
reliability is significantly reduced because a single
failure in 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 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 reliability
study cited in Reference 9 and has been found to be
acceptable through operating experience .
.L..l.

The LCO 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 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.

.)

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
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 9 and has been found
to be acceptable through operating experience.
continued
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G.l
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.1 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 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.
SURVEILLANCE
REQUIREMENTS

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
continued
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ECCS injection/spray subsystems and may 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 caD 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 determined by subsequent
evaluation that the ECCS injection/spray subsystems are 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 br.ought within the acceptance cr_i teri a 1 i mi ts.
ECCS injection/spray subsystem 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
continued
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SR

3.5.1.1

(continued)

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

3.5.1.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths 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, 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 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 proceduralized and include
stationing an individual who can rapidly close the system
vent flow path if directed.
continued
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SR

3.5.1.3

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 fpr 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 LPC I s ubsys te-ms must be considered
inoperable. The Surveillance Frequency is controlled under
the Surveillance Frequency Control Program.
continued
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SR

3. 5 .1. 5

Cycling the recircul ation pump discharg e valves through one
complete cycle of full travel demonst rates that the valves
are mechani cally OPERABLE and will close when required .
Upon initiatio n of an automati c LPCI subsyste m injectio n
signal, these valves are required to be closed to ensure
full LPCI subsystem flow injectio n in the reactor via the
recircul ation jet pumps. De-energ izing the valve in the
closed position will also ensure the proper flow path for
the LPCI subsystem . Acceptab le methods of de-energ izing the
valve include de-energ izing breaker control power, racking
out the breaker or removing the breaker.
If the valve is inoperab le and in the open position , the
associat ed LPCI subsystem must be declared inoperab le. The
Frequenc y of this SR is in accordan ce with the INSERVICE
TESTING PROGRAM.

SR

3. 5 .1. 6

Verifica tion of the automati c transfer between the normal
and the alternat e power source (4 kV emergenc y bus) for each
LPCI subsystem inboard injectio n valve and each
recircul ation pump discharg e valve demonst rates that AC
electric al power will be availabl e to operate these valves
followin g loss of power to one of the 4 kV emergenc y buses.
The ability to provide power to the inboard injectio n valve
and the recircul ation pump discharg e valve from either 4 kV
emergenc y bus associat ed with the LPCI subsyste m ensures
that the single failure of an DG will not result in the
(continue d)
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SR

3.5.1.6

(continued)

failure 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
LOCA. The total system pump outlet pressure is adequate to
overcome the elevation head pressure between the pump
suction and the ~essel 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 fl ow requi reme·nts (Ref. 13) a re
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.

0

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 testing is performed after any
modification or repair that could affect system flow
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 continue to control reactor

(_)

continued
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SR 3.5.1.7. SR 3.5.1.8, and SR

3.5.1.9

(continu ed)

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 ElectroHydraulic Control (EHC) System minimum pressure set with the
EHC System controll ing pressure (EHC System begins
controll ing pressure at a nominal 150 psig) and~ 175 psig
to perform SR 3.5.1.9. Adequate steam flow is represen ted
by at least 2 turbine bypass valves open. Therefor e,
sufficie nt time is allowed after adequate pressure and flow
are achieved to perform these tests. Reactor startup is
allowed prior to performing the low pressure Surveill ance
test because the reactor pressure is low and the time
allowed to satisfac torily perform the Surveill ance test is
short. The reactor pressure is allowed to be increase d to
normal operatin g pressure since it is assumed that the low
pressure test has been satisfac torily completed and there is
no indicati on or reason to believe that HPCI is inoperab le.
Therefo re, SR 3.5.1.8 and SR 3.5.1.9 are modified by Notes
that state the Surveill ances are not required to be
performed until 12 hours after the reactor steam pressure
and flow are adequate to perform the test.
The Survei1l ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
SR

3.5.1.10

The ECCS subsystems are required to actuate automat ically to
perform their design function s. This _Surveillance verifies
that, with a required system initiati on signal (actual or
simulate d), the automatic initiati on logic of HPCI, CS, and
LPCI will cause the systems or subsystems to operate as
designed , includin g actuatio n of the system throughout its
emergency operatin g sequence, automat ic pump startup and
actuatio n of all automatic valves to their -required
position s. This SR also ensures that either the HPCI System
ontinued
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SR

3.5.1.10

(continued)

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 ) s i gnal was not ma n-u al l y reset , then the HP CI System wi l l
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 v~ssel
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 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.
continued

PBAPS UN IT 3

B 3.5-15

Revision No. 87

ECCS-Operat i ng
B 3.5.1

BASES
SURVEILLANCE
REQUIREMENTS

SR

3.5.1.11

(continued)

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 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 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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EMERGENCY CORE COOLING SYSTEMS (ECCS), ·RPV WATER INVEN
TORY CONTROL
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
B 3.5.3 RCIC System
BASES
BACKGROUND

The RCIC System is not part of the ECCS; however, the
RCIC
System is inclu ded with the ECCS secti on because of their
simil ar funct ions.
The RCIC System is designed to opera te eithe r autom
or manually follo wing react or press ure vessel (RPV) atica lly
isola tion accompanied by a loss of coola nt flow from
feedwater system to provide adequate core cooli ng and the
contr ol of the RPV water level . Under these cond ition
High Press ure Coolant Injec tion (HPCI) and RCIC systemss, the
perform simil ar funct ions. The RCIC System desig n
requirements ensur e that the crite ria of Reference 1 are
satis fied.
The RCIC System (Ref. 2) cons ists of a steam drive n
pump unit, pipin g, and valve s to provide steam to theturbi ne
turbi ne, as well as pipin g and valve s to trans fer water
the sucti on sourc e to the core via the feedwater system from
line, where the coola nt is distr ibute d withi n the RPV
through the feedw ater sparg er. Sucti on pipin g is provi
from the condensate stora ge tank (CST) and the supp ressided
pool. Pump sucti on is normally align ed to the CST to on
minimize injec tion of suppr essio n pool water into the
However, if the CST water supply is low, an autom atic RPV.
trans fer to the suppr essio n pool water source ensur es
water supply for continuous opera tion of the RCIC Systea
m.
The steam supply to the turbi ne is piped from a main steam
line upstream of the assoc iated inboard main steam line
isola tion valve .
The RCIC System is designed to provide core cooli ng for
a
wide range of react or press ures (150 psig to 1170 psig)
.
Upon recei pt of an initi ation signa l, the RCIC turbi
accel erate s to a speci fied speed . As the RCIC flow ne
incre ases, the turbi ne governor valve is autom atica lly
adjus ted to main tain design flow. Exhaust steam from
RCIC turbi ne is disch arged to the suppr essio n pool. Athe
flow test line is provided to route water back to the full
CST to
allow testi ng of the RCIC System during normal opera tion
witho ut injec ting water into the RPV.
con inued
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The RCIC pump is provided with a m1n1mum flow bypass
which disch arges to the supp ressi on pool. The valve line,
line autom atica lly opens when the disch arge line valveins this
are
close d. To ensure rapid deliv ery of water to the RPV
and
minimize water hammer effec ts, the RCIC System disch arge to
pipin g is kept full of wate r. The RCIC System is
ally
align ed to the CST. The heigh t of water in the CSTnorm
is
suffi cien t to maintain the pipin g full of water up to
the
first isola tion valve. The relat ive heigh t of the feedw
line connection for RCIC is such that the water in the ater
feedw ater lines keeps the remaining porti on of the
disch arge line full of water . Ther efore , RCIC does RCIC
not
requi re a "keep fill" system.

APPLICABLE
SAFETY ANALYSES

The funct ion of the RCIC System is to respond to.tr ansie
event s by providing makeup coola nt to the react or. The nt
System is not an Engineered Safeguard System and no credRCIC
it
is taken in the safet y analy ses for RCIC System opera tion.
Based on its contr ibuti on to the reduc tion of overa ll
risk, however, the system satis fies Crite rion 4 of the plant
NRC
Polic y Statement.

LCD

The OPERABILITY of the RCIC System provi des adequate core
cooli ng such that actua tion of any of the low press
ECCS
subsystems is not requi red in the event of RPV isolaure
tion
accompanied by a loss of .feedwater flow. The RCIC System
has suffi cien t capac ity for main tainin g RPV inven tory
durin g
an isola tion event . Management of gas voids is impo rtant
to
RCIC System OPERABILITY.

APPLICABILITY

The RCIC System is requi red to be OPERABLE during MODE
1,
and MODES 2 and 3 with react or steam dome press ure
> 150 psig, since RCIC is the primary non-ECCS
water sourc e
for core cooling when the react or is isola ted and
press urize d. In MODES 2 and 3 with react or steam dome
pres sure ~ 150 psig. In MODES 4 and 5, RCIC is not requi
red
to be OPERABLE since RPV inven tory contr ol is requi red
by
LCD 3.5.4 , "RPV Water Level Inven tory Cont rol."
(cont inued )
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ACTIONS

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
in the Applicability with an inoperable RCIC system and the
provisions of LCO 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.
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.
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 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
inoperable RCIC to OPERABLE status.
The 14 day Completion 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 ~llowed outage times
(AOTs). Because of similar functions of HPCI and RCIC, the
AOTs Ci .e., Completion Times) determined for HPCI are also
applied to RCIC.

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
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
continued
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B.1

(continued)

the LCO is acceptable because the plant risk in MODE 3 is
similar 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 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.
SURVEILLANCE
REQUIREMENTS

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
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
The design review is supplemented by system
calculations.
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
Susceptible
during system maintenance or restoration.
locations depend on plant and system configuration, such as
stand-by versus operating conditions.
The RCIC 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 RCIC 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.
continued
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SR

3.5.3.1

(continued)

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
oper~tion. 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.
continued

PBAPS UN IT 3

B 3.5-27a

Revision No. 128

RCIC System
B 3.5.3
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.5.3.2

(continued)

The Surveill ance Frequency is controll ed under the
Surveill ance Frequency Control Program.
The Surveill ance is modified by a Note which exempts system
vent flow paths opened under adminis trative control. The
adminis trative control should be procedu ralized and include
stationi ng an individu al 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 inventor y during pressuri zed conditio ns with
the RPV isolated . The flow tests for the RCIC System are
performed at two differen t pressure ranges such that system
capabil ity to provide rated flow is tested both at the
higher and lower operatin g ranges of the system.
'
Additio nally, 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- Hydraul ic Control (EHC) System minimum pressure set
with the EHC System controll ing pressure (the EHC System
begins controll ing pressure at a nominal 150 psig) and
$ 175 psig to perform SR 3.5.3.4. Alterna tely, auxiliar y
steam can be used to perform SR 3.5.3.4. Adequate steam
flow is represen ted by at least 2 turbine bypass valves
open. Therefore, sufficie nt time is allowed after adequate
pressure and flow are achieved to perform these SRs.
Reactor startup is allowed prior to performing the low
pressure Surveill ance because the reactor pressure is low
and the time allowed to satisfac torily perform the
Surveill ance is short. Alterna tely, the low pressure
Surveill ance test may be performed prior to startup using an
auxiliar y steam supply. The reactor pressure is allowed to
be increase d to normal operatin g pressure since it is
assumed that the low pressure Surveill ance has been
satisfac torily completed and there is no indicati on or
reason to believe that RCIC is inoperab le. Therefo re, these
SRs are modified-by Notes that state the Surveill ances 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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SR

3.5.3.3 and SR

3.5.3.4

(continued)

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
Surveillance verifies that, with a required 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 transferred 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
Surveillanc~ 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 line, coolant injection into the RPV is not
required during the Surveillance.
(continued)
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RPV Water Inve ntory Control
B 3.5.4
B 3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) INVENTORY CONTROL
SYSTEM
B 3.5.4 Reactor Press ure Vessel (RPV) Water Inve
ntory Control
BASES
-·· -

BACKGROUND

APPLICABLE
SAFETY ANALYSES

LCD

The RPV cont ains pene trati ons below the top of the
fuel (TAF) that have the pote ntial to·dr ain the reacactiv e
tor
cool ant inve ntory to below the TAF. If the water
level
should drop below the TAF, the abil ity to remove
is reduced, which could lead to elev ated cladd ing decay heat
·
temp eratu res and clad perf orati on. Safe ty Limit
2.1.1
.3
requ ires the RPV water leve l to be above the top
of the
activ e irrad iated fuel at all time s to prev ent such
elev ated
cladd ing temp eratu res.
With the unit in MODE 4 or 5, RPV water inve ntory
cont rol is not requ ired to miti gate any even ts or
evalu ated in the safe ty anal yses . RPV water inve accid ents
ntory
contr ol is requ ired in MODES 4 and 5 to prot ect Safe
ty Limit
2.1.1 .3 and the fuel cladd ing barr ier to prev ent
the
relea se
of radio activ e mate rial to the environment should
an
unexpected drain ing event occu r.
A double-ended guil lotin e break of the Reactor Cool
System (RCS) is not post ulate d in MODES 4 and 5 due ant
reduced RCS pres sure , reduced pipin g stres ses, and to the
duct ile
pipin g systems. Inste ad, an event is cons idere d
in
which
sing le oper ator erro r or initi atin g even t allows
drain
ing of
the RPV water inve ntory through a sing le pene trati
on
flow
path with the high est flow rate, or the sum of the
rates through mult iple pene trati on flow paths susc drain
a common mode failu re (e.g ., seism ic even t (exc ept eptib le to
is asses sed and managed in accordance with TS 3.0.8when risk
of normal power, sing le human erro r). It is assum ), loss
on engi neer ing judgment, that while in MODES 4 and ed, based
5, one
low pres sure ECCS injec tion/ spra y subsystem can main
tain
adequate reac tor vesse l wate r leve l.
As discu ssed in References l, 2, 3, 4, and 5,
ating
expe rienc e has shown RPV water inve ntory to be oper
sign
to publ ic heal th and safe ty. Ther efore , RPV Wate ifica nt
Control satis fies Crite rion 4 of 10 CFR 50.3 6(c) r Inve ntory
(2)( ii).
The RPV water level must be cont rolle d in MODES 4
and 5 to
ensu re that if an unexpected drain ing even t shou
ld
the reac tor cool ant water level remains above the occu r,
activ e irrad iated fuel as requ ired by Safe ty Limi top of the
t 2.1.1 .3.
(con tinue d)
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(cont inued )

The limit ing Condition for Oper ation
requi res the DRAIN
TIME of RPV water inven tory to the TAF(LCD)
to be~ 36 hours . A
DRAIN TIME of 36 hours is consi dered reaso
to ident ify
and initi ate actio n to mitig ate unexpected nable
ing of
react or coola nt. An event that could cause drain
loss of RPV water
inven tory and resul t in the RPV water
reach ing the TAF
in great er than 36 hours does not reprelevel
sent
a
signi fican t
chall enge to Safet y limit 2.1.1 .3 and can be manag
ed as part·
of normal plant opera tion.
One low press ure ECCS injec tion/ spray subsystem is requi
red
to be OPERABLE and capable of being manu
start ed to
provi de defen se-in - depth should an unexpally
ected drain ing
event occur . A low press ure ECCS injec tion/
subsystem
cons ists of eithe r one Core Spray (CS) subsyspray
stem
or
one Low
Press ure Coolant Injec tion (LPCI) subsystem.
Each CS subsystem cons ists of one motor drive n pump,
pipin g, and valve s to trans fer water
ihe suppr essio n
pool or condensate stora ge tank (CST) from
to the RPV.
Each LPCI subsystem cons ists of one motor drive n pump,
pipin g, and valve s to trans fer water
from the suppr essio n
pool to the RPV. In MODES 4 and 5, the
tie valve is not requi red to be close d. RHR System cross
The LCO is modified by a Note which allows a requi red
LPCI
subsystem to be consi dered OPERA
durin g alignment and
opera tion for decay heat removal BLE
if capab le of being
manually realig ned (remote or local
) to the LPCI mode and
is not other wise inope rable .
Alignment and opera tion for decay heat removal inclu des
the requi red RHR pump is not opera ting or when the systemwhen
realig ned from or to the RHR shutdown cooli ng mode. This is
allowance is neces sary since the RHR System may be requi
red to
opera te in the shutdown cooli ng mode to
remov
e
decay
heat
sensi ble heat from the react or. Because of the restr ictio and
ns
on DRAIN TIME, suffi cient time will
be
avail
able
follow
ing
an
unexpected drain ing event to manually align and initi ate
LPCI
subsystem opera tion to maintain RPV water
inven tory prior
reach ing the TAF.
Alignment and opera tion of RHR Torus Cooling Mode is
NOT
consi dered opera tion for Decay Heat Removal as discu ssed
above.
RHR LPCI Mode shall be consi dered
rable and cannot be
credi ted as an ECCS Train for RPV inope
Inven
tory
Control as
follo ws:
M0-34A(B) and M0-39A(B) OPEN:
When M0-34A(B) and M0-39A(B) are simu ltane ously open,
affec ted loop of LPCI cannot be credi ted as an OPERABLEthe
ECCS Train because singl e failu re of the assoc iated EOG
(E3 / E-4) resul ts in the loop being unabl e to
rm its
LPCI funct ion due to system depre ssuri zatio n /perfo
drain ing.
(co11tinued)
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When M0-34ACB) and M0-39A(B) are simulta neously open, the
affecte d loop of LPCI cannot be credite d as an OPERABLE
ECCS Train when the associa ted EOG CE-3 / E-4) is
inopera ble because the loop is unable to perform the LPCI
functio n due to system depres surizat ion / drainin g.
When E-1 or E-2 EOG are inopera ble, the 'A' and 'B'
subsystems of LPCI may be credite d as being operab le,
separa te subsystems, since failure of a second EOG is not
postula ted (single failure criteri a exceede d).
M0-20, M0-34A(B) and M0-39A(B) OPEN:
When M0-20, M0-34A(B) and M0-39A(B) are simulta neously open
with either ALL EDG's operab le (single failure criteri a in
effect) OR the E-3 or E-4 EOG declare d inopera ble, then the
'A' AND 'B' loops of RHR LPCI cannot be credite d as OPERABLE
ECCS Trains because single failure or inoper ability of the
associa ted EDG's (E-3 / E-4) results in both loops being
unable to perform their LPCI functio n due to system
depres surizat ion / drainin g.
Core Spray Injecti on Mode shall be conside red inopera ble and
cannot be credite d as an ECCS Train for RPV Invento ry
Control as follows :
M0-26A(B) OPEN:
When M0-26ACB) is open, the affecte d loop of Core Spray
cannot be credite d as an OPERABLE ECCS Train because single
failure of the associa ted EOG (E-3 / E-4) results in the
loop being unable to perform its RPV Injecti on functio n due
to system depres surizat ion / drainin g.
When M0-26A(B) is open, the affecte d loop of Core Spray
cannot be credite d as an OPERABLE ECCS Train when the
associa ted EOG CE-3 I E-4) is inopera ble because the loop
is unable to perform its RPV Injecti on functio n due to
system depres surizat ion / drainin g.
When E-1 or E-2 EOG are inopera ble, the 'A' and 'B'
subsystems of Core Spray may be credite d as being operab le,
separa te subsystems, since failure of a second EOG is not
postula ted (single failure criteri a exceed ed).

APPLICABILITY

PBAPS UNIT 3

RPV water invento ry control is require d in MODES 4 and 5.
Requirements on water invento ry control in other MODES are
contain ed in LCOs in Section 3.3, Instrum entatio n, and other
LCOs in Section 3.5, ECCS, RCIC, and RPV Water Invento ry
Contro l. RPV water invento ry control is require d to protect
Safety Limit 2.1.1.3 which is applica ble whenever irradia ted
fuel is in the reactor vessel.
(contin ued)
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A.lan d B.1
If the requi red low press ure ECCS injec tion/s pray subsystem
is inope rable, it must be restor ed to OPERABLE statu s withi n
4 hours . In this Condi tion, the LCD contr ols on DRAIN TIME
minimize the possi bility that an unexpected drain ing event
could neces sitate the use of the ECCS injec tion/s pray
subsystem, however the defen se-in- depth provided by the ECCS
injec tion/s pray subsystem is lost.
The 4 hour Completion Time for resto ring the requir ed low
press ure ECCS injec tion/s pray subsystem to OPERABLE statu s
is based on engin eering judgment that consi ders the LCD
contr ols on DRAIN TIME and the low proba bility of an
unexpected drain ing event that would resul t in loss of RPV
water inven tory.
If the inope rable ECCS injec tion/s pray subsystem is not
restor ed to OPERABLE statu s within the requi red Completion
Time, action must be initia ted immediately to estab lish
method of water injec tion capab le of opera ting witho ut a
offsi te elect rical power. The method of water injec tion
includ es the neces sary instru menta tion and contr ols, water
sourc es, and pumps and valve s needed to add water to the
RPV or refue ling cavity should an unexpected drain ing event
occur . The method of water injec tion may be manually
initia ted and may consi st of one or more systems or
subsystems, and must be able to acces s water inven tory
capab le of maint aining the RPV water level above the TAF
for~ 36 hours . If recirc ulatio n of injec ted water would
occur , it may be credi ted in determ ining the neces sary
water volume.
C.l, C.2, and C.3
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With the DRAIN TIME less than 36 hours but great er than or
equal to 8 hours , compensatory measures should be taken to
ensur e the abili ty to implement mitig ating action s should an
unexpected drain ing event occur . Should a drain ing event
lower the reacto r coola nt level to below the TAF, there is
poten tial for damage to the reacto r fuel cladd ing and releas
of radio active mater ial. Addit ional action s are taken to e
ensur e that radio active mater ial will be conta ined, dilute d,
and proce ssed prior to being releas ed to the enviro nmen t.
The secondary containment provi des a contr olled volume in
which fissio n produ cts can be conta ined, dilute d, and
proce ssed prior to releas e to the environment. Required
Actio n C.1 requi res verif icatio n of the capab ility to
estab lish the secondary containment boundary in less than
the DRAIN TIME.
(conti nued)
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The requi red verif icati on confirms actio ns to estab lish
the
secondary containment boundary are preplanned and neces
sary
mate rials are avail able. The secondary containment bound
is consi dered estab lishe d when one Standby Gas Treatment ary
subsystem is capable of main tainin g a negat ive press ure (SGT)
secondary containment with respe ct to the environment. in the
Verif icatio n that the secondary containment boundary can
be
estab lishe d must be performed withi n 4 hours. The requi
red
verif icati on is an admi nistr ative activ ity and does not
requi re manipulation or testi ng of equipment.
Secondary containment pene tratio n flow paths form a part
the secondary containment boundary. Required Action C.2 of
requi res verif icati on of the capa bility to tsola te
secondary containment pene tratio n flow path in less ea~h
than
DRAIN TIME. The requi red verif icati on confirms actio ns the
isola te the secondary containment pene tratio n flow paths to
preplanned and neces sary mate rials are avail able. Power are
opera ted valves are not requi red to recei ve autom atic
isola tion signa ls if they can be close d manually withi
n the
requi red time. Verif icatio n that the secondary containme
pene tratio n flow paths can be isola ted must be performed nt
withi n 4 hours. The requi red verif icati on is an
admi nistr ative activ ity and does not requi re mani pulat
ion or
testi ng of equipment.
One SGT subsystem is capab le of main tainin g the secon
containment at ·a nega tive press ure with respe ct to thedary
environment and filte r gaseous relea ses. Required Actio
requi res verif icati· on of the capa bility to place one SGTn C.3
subsystem in opera tion in less than the DRAIN TIME. The
requi red verif icati on confirms actio ns to place a SGT
subsystem in opera tion are preplanned and neces sary mate
rials
are avail able. Verif icatio n that a SGT subsystem can
be
place d in opera tion must be performed withi n 4 hours .
The
requi red verif icati on is an admi nistr ative activ ity and
does
not requi re manipulation or testi ng of equipment.

0.1. D.2. D.3. and D.4
With the DRAIN TIME less than 8 ho.urs, mitig ating actio
ns.
are implemented in case an unexpected drain ing event shoul
occu r. Note that if the DRAiN TIME is less than 1 hour, d
Required Action E.1 ii also appli cable .
Required Action D.1 requi res immediate actio n to estab
lish an
addit ional method of water injec tion augmenting the
ECCS
injec tion/ spray subsystem requi red by the LCD. The
·addi tiona l method of water injec tion inclu des the neces
instru ment ation and contr ols, water sourc es, and pumps sary
and
PBAPS UN IT 3
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(conti nued)

valve s needed to add water to the RPV or refue ling cavity
should an unexpected drain ing event occur·. The Note to
Required Action D.l states that eithe r the ECCS
injec tion/s pray subsystem or the addit ional method of water
injec tion must be capab le of opera ting witho ut offsi te
elect rical power. The additi onal method of water injec tion
may be manually initia ted and may consi st of one or more
systems or subsystems. The additi onal method of water
injec tion must be able to acces s water inven tory capab le of
being inject ed to maint ain the RPV water level above the TAF
for~ 36 hours. The additi onal method of water injec tion
the Eccs· injec tion/s pray subsystem may share all or part ofand
the same water sourc es. If recirc ulatio n of injec ted water
would occur , it may be credi ted in determ ining there quire d
water volume.
Should a drain ing event lower the reacto r coola nt level to
below the TAF, there is poten tial for damage to the reacto r
fuel cladd ing and releas e of radio active mater ial.
Addit ional action s are taken to ensur e that radio active
mater ial will be conta ined, dilute d, and proce ssed prior to
being releas ed to the environment.
The secondary containment provid es a contr ol volume into
which fissio n produ cts can be conta ined, dilute d, and
proce ssed prior to releas e to the environment. Required
Action 0.2 requi res that action s be immediately initia ted to
estab lish the secondary containment boundary. With the
secondary containment boundary estab lished , one SGT
subsystem is capab le of maint aining a negat ive press ure in
the secondary containment with respe ct to the environment.
The secondary containment penet ration s form a part of the
secondary containment boundary. Required Action 0.3 requi res
that action s be immediately initia ted to verify that each
secondary containment penet ration flow path is isolat ed or
to
verify that it can be manually isolat ed from the contro l
room.
One SGT subsystem is capab le of maint aining the [secon dary]
containment at a negat ive press ure with respe ct to the
environment and filte r gaseous relea ses. Required Action D.4
requi res that action s be immediately initia ted to verify that
at least one SGT subsystem is capab le of being placed in
opera tion. The requir ed verif icatio n is an admin istrat ive
activ ity and does not requi re manip ulatio n or testin g of
equipment.

Ll
If the Required Actions and assoc iated Completion times of
Cond itions C or Oare not met or if the DRAIN TIME is less
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than 1 hour, action s must be initia ted immediately to resto
the DRAIN TIME to~ 36 hours. In this condi tion, there may re
insuf ficien t time to respond to an unexpected drain ing event be
to preve nt the RPV water inven tory from reaching the TAF.
Note that Required Actions D.l, D.2, D.3, and D.4 are also
appli cable when DRAIN TIME is less than 1 hour.

SURVEILLANCE
REQUIREMENTS

SR 3.5.4 .1
This Surve illanc e verif ies that th~ DRAIN TIME of RPV water
inven tory to the TAF is~ 36 hours . The period of 36 hours
is consid ered reaso nable to ident ify and initia te action to
mitig ate drain ing of reacto r coola nt. Loss of RPV water
inven tory that would resul t in the RPV water level reach ing
the TAF in great er than 36 hours does not repre sent a
signi fican t challe nge to Safety Limit 2.1.1 .3 and can be
managed as part of normal plant opera tion.
The defin ition of DRAIN TIME state s that reali stic cross sectio nal areas and drain rates are used in the calcu lation .
A reali stic drain rate may be determ ined using a singl e,
step-w ise, or integ rated calcu lation consi derin g the
changing RPV water level during a drain ing event . For a
Control Rod RPV penet ration flow path with the Control Rod
Drive Mechanism removed and not replac ed with a blank
flang e, the reali stic cross -secti onal area is based on the
contro l rod blade seated in the contr ol rod guide tube. If
the contro l rod blade will be raised from the penet ration to
· adjus t or verify seatin g of the blade , the exposed cross sectio nal area of the RPV penet ration flow path is used.
The defin ition of DRAIN TIME exclu des from the calcu lation
those penet ration flow paths connected to an intac t closed
system , or isolat ed by manupl or autom atic valve s that are
locke d, sealed , or otherw ise secure d in the closed posit ion,
blank flang es, or other devic es that preve nt flow of reacto
coola nt through the penet ration flow paths . A blank flange r
or
other bolted devic e must be connected with a suffic ient numbe
r
of bolts to preve nt drain ing in the event of an Opera ting
Basis Earthquake. Normal or expected leakag e from closed
systems or past isola tion devic es is permi tted. Deter minat
that a system is intac t and closed or isolat ed must consi derion
the statu s of branch lines and ongoing plant maintenance and
testin g activ ities.
The Resid·ual Heat Removal (RHR) Shutdown Cooling System is
only consid ered an intac t closed system when misalignment
issue s (Reference 6) have been preclu ded by funct ional valve
(conti nued)
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inter locks or by isola tion devic es, such that redir ectio
n of
RPV water out of an RHR subsystem is precl uded . Furth
er,
Shutdown Cooling System is only consi dered an intac t close RHR
system if its contr ols have not been trans ferre d to Remo d
te
Shutdown, which disab les the inter locks and isola tion
signa ls.
The exclu sion of pene tratio n flow paths from the
deter mina tion of DRAIN TIME must consi der the poten tial
effec ts of a singl e opera tor error or initi ating event
on
items supp ortin g maintenance and testi ng (rigg ing,
scaff oldin g, temporary shiel ding, pipin g plugs , snubber
removal (exce pt when risk is asses sed and managed in
accordance with TS LCO 3.0.8 ), freez e seals , etc.) . If
failu re of such items could resul t and would cause a
drain ing event from a closed system or between the RPV
the isola tion devic e, the pene tratio n flow path may not and
be
excluded from the DRAIN TIME calcu latio n.
Surv eillan ce Requirement 3.0.1 requi res SRs to be met
between performances. There fore, any changes in plant
cond ition s that would change the DRAIN TIME requi res that
a
new DRAIN TIME be determined.
The Surv eillan ce Frequency is contr olled under the
Surv eillan ce Frequency Control Program.
SR 3.5.4 .2 and SR 3.5.4 .3
The minimum water level of 11.0 ft. requi red for the
suppr essio n pool is perio dical ly verif ied to ensure that
suppr essio n pool will provide adequate net posit ive sucti the
head (NPSH) for the CS subsystem or LPCI subsystem pump, on
recir culat ion volume, and vorte x preve ntion . With
suppr essio n pool water level less than the requi red the
limit
requi red ECCS injec tion/ spray subsy stem ·is inope rable
unles s
align ed to an OPERABLE CST.
The requi red CS System is OPERABLE only if it can take
sucti on from the CST, and the CST water level is suffi
cien t
to provi de the requi red NPSH for the CS pump. Ther efore
verif icati on that eithe r the supp ressi on pool water level, a
is
~ 11.0 ft. or that a requi red CS subsy
stem is align ed to take
sucti on from the CST and the CST cont ains~ 90,976 gallo
water , equiv alent to 17.3 ft., ensur es that the CS subsyns of
stem
can supply at least 50,000 gallo ns of makeup water to
the
RPV. The CS sucti on is uncovered at the 40,976 gallo n
level .
The Surv eillan ce Frequency is contr olled under the
Surv eillan ce Frequency Control Program.
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SR 3.5.4 .4
The·flow path piping has the pote ntial to develop
voids and
pockets of entra ined air. Main taini ng the pump disch
lines of the requ ired ECCS injec tion/ spra y subsystem arge
of wate r ensu res that the ECCS subsystem will perfo s full
rm
prop erly. This may also prev ent a water hammer follo
wing an
ECCS initi atio n sign al. One acce ptab le method of
ensu
that the lines are full is to vent at the high poin ring
ts.
The Surv eilla nce Frequency is cont rolle
Surv eilla nce Frequency Control Program. d under the
SR 3.5.4 .5
Veri fying the corr ect alignment for manu
power oper ated ,
and auto mati c valves in the requ ired ECCSal,subsy
stem flow
path prov ides assur ance that the prop er flow paths
will be
avai lable for ECCS oper ation . This SR does not apply
to
valve s that are locked, seale d, or othe rwis e secu
red
in
posi tion, since these valves were verif
to be in the
corr ect posi tion prior to lock ing, sealiied
ng,
or secu ring. A
valve that recei ves an initi atio n sign al is allow
ed to be in
a nona ccide nt posi tion provided the valve will auto
repo sitio n in the proper strok e time . This SR does mati cally
requ ire any testi ng or valve mani pula tion; rathe r, not
invo lves veri ficat ion that those valv es capa ble of it
pote ntial ly being misp ositi oned are in the corr ect
posi tion.
This SR does not apply to valve s that cann
ot
be
inad verte ntly misa ligne d, such as check valves.
The Surv eilla nce Frequency is cont rolle
Surv eilla nce Frequency Control Program. d under the
SR 3.5.4 .6
Veri fying that the requ ired ECCS injec tion/
y subsystem
can be manually start ed and oper ate for at spra
leas
10 minutes
demo nstra tes that the subsystem is avai lable to t miti
gate a
drain ing even t. Testi ng the ECCS injec tion/ spra y
subsy
stem
throu gh the recir cula tion (full flow test) line is
nece
to avoid over fillin g the refu eling cavi ty. The minim ssary
um
oper ating time of 10 minutes was based on
engi
neer
ing
judgement.
The Surv eilla nce Frequency is cont rolle d under the
Surv eilla nce Frequency Control Program.
SR 3.5.4 .7
Veri fying that each valve cred ited for auto mati cally
isola ting

C~_ntiriue__d 2
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RPV Water Inventory Control
8 3.5.4

BASES
SURVEILLANCE
REQUIREMENTS
(con tinue d)

a pene trati on flow path actu ates to the isola tion
posi tion on
an actua l or simulated RPV water level isola tion
signa
requ ired to prevent RPV water inve ntory from dropping l is
below
the TAF should an unexpected drain ing even t occu r.

•

RHR M0-017 and M0-018
RWCU M0-015 and M0-018

The Surv eilla nce Frequency is cont rolle d under the
Survei 11 ance Frequency Control Program.
SR 3.5.4 .8
The requ ired ECCS subsystem is requ ired to be
ally
actu ated . This Surv eilla nce veri fies that the manu
requ
ired CS
subsystems or LPCI subsystem (incl udin g the asso ciate
d pum p/
valv e(s)) can be placed into serv ice.
The Surv eilla nce Frequency is cont rolle d under the
Surv eilla nce Frequency Control Program .
REFERENCES

.1.Inf orma tion Notice 84-81 "Ina dver tent Reduction
Coolant Inventory in Boiling Water Reactors Durining Primary
Shutdown and Star tup," November 1984.
2.Inf orma tion Notice 86-74, "Reduction of Reactor
Inventory Because of Misalignment of RHR Valv es,"Coolant
August
1986.
3.Ge neric Lette r 92-04, "Resolution of the Issue s
Related to
Reactor Vessel Water Level Instr ume ntati on in BWRs
Pursuant to 10 CFR 50.5 4(F) , "Aug ust 1992.
4.NRC Bull etin 93-03, "Resolution of Issue s Related
Reactor Vessel Water Level Instr ume ntati on in BWRsto
," May
1993.
5.Inf orma tion Notice 94-52, "Ina dver tent Containm
ent Spray
and Reactor Vessel Draindown at Mill ston e l," July
1994.
6.General Elec tri~ Serv ice Information Lette r No.
388, "RHR
Valve Misalignment During Shutdown Cooling Operation
for
BWR 3/4/ 5/6," February 1983.

PBAPS UNIT 3

B 3.5-39

Revision No. 143

Primary Containment
B 3.6.1.1
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.1

Primary Containment

BASES
BACKGROUND

The function of the primary containment is to isolate and
contain fission products released from the Reactor Primary
System following a Design Basis Accident (DBA) 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
LCD 3.6.1.3, "Primary Containment Isolation
Valves (PCIVs)";

b.

The primary containment air lock is OPERABLE, except
as provided in LCD 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 DBA, meets the
assumptions used in the safety analyses of Reference 1.
SR 3.6.1.1.1 leakage rate requirements are in conformance
with 10 CFR SO, Appendix J Option B (Ref. 3), as modified by
approved exemptions.
(continued)
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Primary Containment
B 3.6.1.1

)
BASES

(continued)

APPLICABLE
SAFETY ANALYSES

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 (La) 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 cons~rvative 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 containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO

PBAPS UNIT 3

Primary containment OPERABILITY is maintained by limiting
leakage to~ 1.0 La, 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.
continued

B
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Primary Containment
B 3.6.1.1
)

BASES
LCD
(continued)

Individual leakage rates specified for the primary
containment air lock are addressed in LCD 3.6.1.2.

APPLICABILITY

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 is not required
to be OPERABLE in MODES 4 and 5 to prevent leakage of
radioactive material from primary containment.

ACTIONS

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.

Ll
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 LCD is acceptable because the plant
risk in MODE 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.
SURV EI LLAN CE
REQUIREMENTS

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
continued
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Primary Containment
B 3.6.1.1
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.6.1.1.1

(continued)

valve leakage CSR 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 offsite dose consequences
are bounded by the assumptions of the safety analysis. The
Frequency is required by the Primary Containment Leakage
Rate Testing Program.
SR

3.6.1.1.2

Maintaining 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 pool are within allowable limits.

(

The Surveillance Ffequency is controlled under the
Surveillance Frequency Control Program. Two consecutive test
failures, however, would indicate unexpected primary
containment degradation; in this event, as the Note
indicates, a test shall be performed at a Frequency of ~nee
every 12 months until two consecutive tests pass.
(continued)
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BASES

(continued)

REFERENCES
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1.

UFSAR, Section 14.9.

2.

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

3.

10 CFR 50, Appendix J, Option B.

4.

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, 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.

ANSI/ANS-56.8-2002, "Containment System Leakage
Testing Requirements."

7.

Deleted

8.

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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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

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 DBA 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 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
DBA. 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

)
BASES

(continued)

APPLICABLE
SAFETY ANALYSES

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. The primary containment is
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 (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
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.

LCO

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 air 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
provision 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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Primary Containment Air Lock
B 3.6.1.2
BASES

(continued)

APPLICABILITY

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, 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.

ACTIONS

The ACTIONS are modified by Note 1, which allows entry and
exit to perform repairs of the affected air lock component.
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
immediately 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
With one primary containment air lock door inoperable, the
OPERABLE door must be verified closed (Requir~d 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 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
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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Primary Containment Air Lock
B 3.6.1.2
BASES
ACTIONS

A.I, A.2, and A.3

(continued)

reasonable for locking the OPERABLE air lock door,
considering that the OPERABLE door is 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 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 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.1 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 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 perform an allowed activity
listed above. The administrative controls required consist
of the stationing of a dedicated individual to assure
closure of the OPERABLE door ex~ept during the entry and
exit, and assuring the OPERABLE door is relocked after
(continued}
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B 3.6.1.2
BASES
ACTIONS

A.I, A.2°, and A.3

(continued)

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.
8.1, 8.2, and 8.3
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 administrat ive
controls. Allowing verification by administrat ive 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.
C.l, 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
conservativ e to immediately declare the primary containment
inoperable if the overall air lock leakage is not within
(continued)
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B 3.6.1.2
BASES
ACTIONS

C.1, C.2, and C.3

(continued)

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 shutdown. 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 l hour Completion 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. The 24 hour 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.l 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 conditions from full power conditions in an
orderly manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS

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
reflects the leakage rate testing requirements with respect
to air lock leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and
primary containment OPERABILITY
(continued}
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SURVEILLANCE
REQUIREMENTS

SR

3.6.1.2.1

(continued}

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, clDsure of either door will support
primary containment OPERABILITY. Thus, the inter.lock
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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(continued)
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B 3.6.1.3

B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.3

Primary Containment Isolation Valves (PCIVs)

BASES
BACKGROUND

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 DBA.
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 normal 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 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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BASES
BACKGROUND
(continued)

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 1, 2, and 3 to
ensure the primary containment boundary is maintained.
However,. contain~ent 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 p·erformance of inspections beneficial to nuclear
safety; e.g·., inspection of primary cool ant integrity during
plant startups and shutdowns. Adjustments in primary
containment pressure to perform tests such as the drywellto-suppression chamber bypass leakage test are included
within the scope of pressure control purging. Purging for
humi.dity 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 Gas (SGIG) 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: (1)
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 LCO 3.6.1.3,
"Primary Containment Isolation Valves (PCIVs)," and LCO
3.6.1.5, "Reactor Building-to-Suppressio n 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 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 valv~ 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, or a technically justified source of
equivalent inventory~ 124,000 scf at 250 psig, and a
minimum required SGIG System header pressure of 80 psig.

APPLICABLE
SAFETY ANALYSES

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 e~vironment 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 variable 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.
continued
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The OBA analysis assumes that within 2 minutes of accident
initiation, isolation of the primary containment is complete
and leakage is terminated, except for the maximum allowable
leakage rate, ~. 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.
The single failure criterion 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 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.

LCO

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. While the reactor
building-to-supp ression 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 LCO 3.1.8, "Scram Discharge Volume
(SDV) Vent and Drain Valves," and LCO 3.6.1.5, "Reactor
Building-to-Sup pression Chamber Vacuum Breakers." The valves
covered by this LCO 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
continued
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de-a ctiva ted and secured in their close d posi tion,
blind
flang es are in plac e, ·and closed systems are inta
ct.
pass ive isola tion valves and devic es are those liste These
d in
Reference 2 and Reference 5.
MSIVs must meet addi tiona l leakage rate requ irem ents.
Other
PCIV leakage rates are addressed by LCD 3.6.1 .1,
"Prim
ary
Containment," as Type B or C testi ng.
This LCO prov ides assurance that the PCIVs will perfo
thei r designed safe ty func tions to minimize the loss rm
reac tor cool ant inven tory and esta blish the primary of
containment boundary during accid ents.

APPLICABILITY

ACTIONS

In MODES 1, 2, and 3, a DBA could cause a relea
radio activ e mate rial to primary conta inme nt. Inse of
and 5, the prob abili ty and consequences of these MODES 4
even ts are
reduced due to the press ure and temp eratu re limi tatio
these MODES. Ther efore , PCIVs are not requ ired to ns of
OPERABLE and the primary containment purge and exhabe
are not requ ired to be normally close d in MODES 4 ust valve s
Cert ain valv es, however, are requ ired to be OPERA and 5.
asso ciate d instr ume ntati on is requ ired to be OPERABLE when the
BLE per
LCD 3.3.6 .1, "Primary Containment Isola tion Instr ume
(This does not inclu de the valves that isola te the ntati on."
asso ciate d
instr ume ntati on.)
The ACTIONS are modified by a Note allow ing pene trati
path (s) exce pt for purge or exhaust valve flow path on flow
unis olate d inter mitt ently under adm inist rativ e cont (s) to be
rols.
These cont rols cons ist of stati onin g a dedi cated
oper
the cont rols of the valve , who is in conti nuou s comm ator at
unication
with the cont rol room. In this way, the pene trati
on
can
be
rapid ly isola ted when a need for primary containme
nt
isola tion is indic ated . Due to the size of the prim
ary
containment purge line pene tratio n and the fact that
those
pene trati ons exha ust dire ctly from the containment
atmo
sphere
to the environment, the pene tratio n flow path cont
ainin
g
these valve s is not allowed to be oper ated under
adm inist rativ e cont rols.
con inued
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A second Note has been added to provide 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 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.I 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). 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 is allowed.
The Completion Time of 8 hours for the main steam lines
(continued)
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(continued)

allows a period of time to restore the MSIVs to OPERABLE
status given the fact that MSIV closure will result in
isolation of the main steam line(s) and a potential for
plant shutdown.
For affected penetrations that have been isolated in
accordance with Required Action A.1, 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 following
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 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.
continued
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B.l
With one or more penetration flow pathi 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 LCD 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.l, the affecteq
penetration flow path(s) must be verified to be isolated on
continued
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a periodic basis. This is necessary to ensure that primary
containment penetrations required to be isolated following
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 involves verification,
through a system walkdown, that those valves outside
containment and capable of potentially being mispositioned
are in the correct position. The Completion Time of "once
per 31 days 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
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 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.

With any MSIV leakage rate not within limit, the assumptions
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 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
continued
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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 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 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 in an orderly manner and without challenging
plant systems.
F.l and F.2
If any Required Action and associated Completion Time cannot
be met in 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 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.
(continued)
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G.1 and G.2

If any Required Action and assoc iated Completion Time canno
be met for PCIV(s~ requir ed to be OPERABLE during MODE 4 or t
5, the unit must be placed in a condi tion in which the
does not apply. Action must be immediately initia ted toLCD
· resto re the valve (s) to OPERABLE statu s. This allows RHR to
remain in servic e while action s are being taken to resto re
the valve .
(conti nued)
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REQUIREMENTS

SR

3.6.1.3.1

Verifying that the nitrogen inventory is equivalent to a
level in the liquid 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 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.
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
continued
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(continued)

valves are capable of closing in the environment following a
LOCA. Therefore, these valves are allowed to be open for
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 to be in the 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. 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 p~rformance is not
required for test taps with a diameter~ 1 inch. The Note 3
allowance is consistent with the original plant licensi~g
basis.
continued
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SR

3.6.1.3.5

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 conttols 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
continued
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3.6.1.3. 7

(continu ed)

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 manipul ation; rather, it
involves verifica tion that those valves capable of being
misposi tioned are in the correct position . This SR does not
apply to valves that cannot be inadver tently misalign ed,
such as check valves. The Surveill ance Frequenc y is
controll ed under the Surveill ance Frequenc y Control Program.
SR

3. 6. 1. 3. 8

Verifyin g the isolatio n time of each power operated
automat ic PCIV is within limits is required to demonst rate
OPERABILITY. MSIVs may be excluded from this SR since MSIV
full closure isolatio n time is demonst rated by SR 3.6.1.3. 9.
The isolatio n time test ensures that the valve will isolate
in a time period less than or equal to that assumed in the
safety analyses . The isolatio n time is in accordan ce with
Referenc e 2 or the requirem ents of the Inservic e Testing
Program which ever is more conserv ative. The Frequenc y of
this SR is in accordan ce with the requirem ents of the
INSERVICE TESTING PROGRAM.

SR

3.6.1.3. 9

Verifyin g that the isolatio n time of each MSIV is within the
specifie d limits is required to demonst rate OPERABILITY.
The isolatio n time test ensures that the MSIV will isolate
in a time period that does not exceed the times assumed in
the DBA analyses . This ensures that the calculat ed
radiolog ical conseque nces of these events remain within
10 CFR 50.67 limits as modified in Regulato ry Guide 1.183,
Table 6. The Frequenc y of this SR is in accordan ce with the
requirem ents of the INSERVICE TESTING PROGRAM.
SR

3.6.1.3. 10

Automat ic PCIVs close on a primary containm ent isolatio n
signal to prevent leakage of radioac tive materia l from
primary containm ent followin g a DBA. This SR ensures that
each automat ic PCIV will actuate to its isolatio n position
on a primary containm ent isolatio n signal. The LOGIC SYSTEM
(continu ed)
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3.6.1.3.10

(continued)

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

3.6.1.3.11

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 Survei 11 ance 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 Surveillance Frequency
is controlled under the Surveillance Frequency Control
Program.
continued
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SR

3.6.1.3.13

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 valve operators and valve seals supported by the
SGIG System. The Surveillance Frequency is controlled under
the 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 implementation of Alternate Source
Ter~. At other times pressurization concerns are not
present, thus the purge and exhaust valves can be fully open.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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REFERENCES

PBAPS UN IT 3

SR

3.6.1.3.16

The inflatable seal of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
exhaust valve must be replaced periodically. This will allow
the opportunity for replacement before 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. 2.

6.

UFSAR, Table 7. 3 .1, Note 14.

7.

NEDC-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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B 3.6 CONTAINMENT SYSTEMS
B 3.6.1.4 Drywell Air Temperature
BASES
BACKGROUND

The drywell contains the reacto r vessel and piping, which
add heat to the airspace. Drywell coolers remove heat and
maintain a suitab le environment. The average airspace
temperature affects the calculated response to postulated
Design Basis Accidents (DBAs). The limitat ion on the
drywell average air temperature was developed as reasonable,
based on operating experience. The limitat ion on drywell
air temperature is used in the Referenc~ 1 safety analyses.

APPLICABLE
SAFETY ANALYSES

Primary containment performance is evaluated for a
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 limitat ion 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
structu re 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.
Drywell air temperature satisfi es Criteri on 2 of the NRC
Policy Statement.

LCO

In the event of a DBA, with an initial drywell average air
temperature less than or equal to the LCO temperature limit,
the resulta nt 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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BASES

(continued)

· APPLICABILITY

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.

ACTIONS
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 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 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.

(

SURVEILLANCE
REQUIREMENTS

SR 3. 6 . 1. 4.1
Verifying that the drywell average air temperature is within
the LCD 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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SR

3.6.1.4.1

(continued)

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

PBAPS UN IT 3

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, Section 5.2.3.1.

3.
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B 3.6.l.5 Reactor Building-to-Suppression Chamber Vacuum Breakers
BASES
BACKGROUND

(

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-todrywell 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 primarycontainment 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
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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BASES
BACKGROUND
(continued)

suppression chamber atmosphere. Low spray temperatures and
atmospheric conditions that yield 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) 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-sup pression 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: (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 CPCIVs)," LCO 3.6.1.5,
and "Reactor Building-to-Sup pression 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 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 glob~ 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, or a technically justified source of
equivalent inventory~ 124,000 scf at 250 psig, and a
minimum required SGIG System header pressure of 80 psig.

APPLICABLE
SAFETY ANALYSES

Analytical methods and assumptions involving the reactor
building-to-sup pression chamber vacuum breakers are used as
part of the accident response of the containment systems.
Internal (suppression-ch amber-to-drywe ll) and external
(reactor building-to-sup pression chamber) vacuum breakers
continued
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SAFETY ANALYSES
(continued)

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
con.tainment 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
(DBA) 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 DBA 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.
LCO

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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(continued)

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 funct1on).
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.

APPLICABILITY

In MODES I, 2, and 3, a DBA could result in excessive
negative di.fferential pressure across the drywel 1 wal 1
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 I, 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 isnot required in MODE 4 or 5.

ACTIONS

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.

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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A.l

(continued)

"Suppression Chamber-to-Drywell Vacuum Breakers." The
72 hour Completion Time takes into account the redundant
capability afforded by the remaining breakers, the fact that
the OPERABLE breaker in each of the lines is closed, and the
low probability of an event occurring that would require the
vacuum breakers to be OPERABLE during this period.

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, "Primary 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. 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
opening 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 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. 1) 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.
continued
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I.,.1

With two lines with one or more vacuum breakers inoperable
for opening, the primary containment boundary is intact.
However, in the event of a containment depressurizatio n, the
function of the vacuum breakers is lost. Therefore, all
vacuum breakers in one line must be restored to OPERABLE
status within 1 hour. This 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.
F.1 and 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 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.
SURVEILLANCE
REQUIREMENTS

SR

3.6.1.5.1

Verifying that the nitrogen inventory is equivalent to a
level in the liquid 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
design function of the reactor building-to-sup pression
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 its design
function. The Surveillance Frequency is controlled under
the Surveillance Frequency Control Program.
continued
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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 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 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.
continued
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SR

3.6.1.5.5

Each vacuum breaker must be cycled to ensure that it opens
properly to perform its design function and returns to its
fully closed position. This ensures that the safety
analysis assumptions are valid. The Surveillance Frequency
is controlled under the Surveillance Frequency Control
Program.
SR

3.6.1.5.6

Demonstration of air operated vacuum breaker opening
setpoint is necessary to ensure that the safety analysis
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 valve operators and valve seals supported by
the SGIG System. The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
REFERENCES
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1.

NEOC-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-Orywell Vacuum Breakers
BASES
BACKGROUND

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 fl ow from a
recirculation line break, or drywell spray actuation
following a loss of coolant accident (LOCA). These two
cases determine the maximum depressurizatio n 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 a
postulated LOCA, resulting in an increase in the peak
drywell pressure. This in turn will result in an increase
in the pool swell dynamic loads. The internal vacuum
breakers limit the height of the waterleg in the vent system
during normal operation.

APPLICABLE
SAFETY ANALYSES

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-suppress ion chamber) vacuum
breakers are provided as part of the primary containment to
limit the negative differentia l 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 differentia l
pressure of 0.5 psid. Additionall y, 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 differentia l
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 differentia l
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 drywel l. All suppression chamberto-drywel l vacuum breakers are considered closed if a leak
test confi~ms 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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LCO

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

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 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 DBA 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 MODE 4 Qr 5.

ACTIONS
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 syitem reliability is reduced
(continued) ·
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(continued)

because a single failure in one of the rema1n1ng vacuum
breakers could result in an excessive suppression chamberto-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.

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.

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-drywel 1 vacuum
breakers are considered closed, even if the "not fully
seated" i ndi cation 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 only 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.
continued
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.6
BASES
ACTIONS

D.1 and D.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 .

SURVEILLANCE
REQUIREMENTS

. 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 chamberto-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.
continued
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Suppression Chamber-to-Drywell Vacuum Breakers
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BASES
SURVEILLANCE
REQUIREMENTS
(continued)

REFERENCES

PBAPS UN IT 3

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 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 February 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 BWR Plants, December 2002.
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Suppression Pool Average Temperature
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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
maximum 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, "Suppression 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:

APPLICABLE
SAFETY ANALYSES

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. 1} ;

c.

Condensation oscillation loads~maximum allowable
initial temperature is ll0°F.

The postulated DBA against which the primary containment
performance is evaluated is the entire spectrum of
postulated pipe breaks within the primary containment.
Inputs to the .safety .an·alyses ·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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Suppression Pool Average Temperature
B 3.6.2.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

Reference 1 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.

LCO

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 temperatures 95°F when any OPERABLE wide
range neutron monitor (WRNM) channel is at l.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 temperatures 105°F when any OPERABLE WRNM
channel is at l.OOEO % 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
s 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 temperatures 110°F when all OPERABLE WRNM
channels are below l.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.
{continued}
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BASES

LCO
(continued)

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.

APPLICABILITY

In MODES 1, 2, and 3, a OBA 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.

ACTIONS

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~ I10°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 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.

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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Suppression Pool Average Temperature
B 3.6.2.1
BASES
ACTIONS

B.l

(continued)

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.
C. l

Suppression pool average temperature is allowed to be> 95°F
when any OPERABLE WRNM channel is at l.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
applicable.
D.l, 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 alarms, to alert
the operator to an abnormal suppression pool average
temperature condition.
E. l and E.2
If suppression pool average temperature cannot be maintained
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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BASES
ACTIONS

E.1 and E.2

(continued)

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.
SURVEILLANCE
REQUIREMENTS

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
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.
REFERENCES
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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 0.

3.

NUREG-0783.
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Suppression Pool Water Level
B 3.6.2.2
B 3.6 CONTAINMENT SYSTEMS
B 3.6.2.2 Suppression Pool Water Level
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 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 ft 3 at the low water level limit of
14.5 feet and 127,300 ft 3 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 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
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 either too high or too low.
(continued)
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B 3.6.2 .2
BASES

(cont inued )

APPLICABLE
SAFETY ANALYSES

Initi al suppr essio n pool water level affec ts suppr essio
pool temp eratu re response calcu latio ns, calcu lated drywn
press ure during vent clear ing for a OBA, calcu lated poolell
swell
loads for a OBA LOCA, and calcu lated loads due to S/RV
disch arges . Suppression pool water level must be main
withi n the limit s speci fied so that the safet y analy sistained
of
Reference 1 remains valid .
Supp ressio n pool water level satis fies Crite ria 2 and
3 of the
NRC Polic y State ment .

LCO

A limit that suppr essio n pool water level be~ 14.5 feet
14.9 feet is requi red to ensur e that the primary conta and
inment
cond ition s assumed for the safet y analy ses are met. Eithe
the high or low water level limit s were used in the safet r
analy ses, depending upon which is more cons ervat ive for y
a
parti cular calcu latio n.

~

APPLICABILITY

In MODES 1, 2, and 3, a OBA would cause signi fican t
arr
the primary conta inme nt. In MODES 4 and 5, the probloads
abili
ty
and consequences of these event s are reduced due to
press ure and temp eratu re limit ation s in these MODES. the
The
requi reme nt for main tainin g suppr essio n pool water level
withi n limit s in MODE 4 or 5 is addre ssed in LCO 3.5.4
, "RPV
Water Inven tory Cont rol."

ACTIONS

A .1

With suppr essio n pool water level outsi de the limit s,
cond ition s assumed for the safet y analy ses are not met.the
If
water level is below the minimum level , the press ure
supp ressi on funct ion still exist s as long as main vents
are
cover ed, HPCI and RCIC turbi ne exhau sts are cover ed,
and
quenchers are cover ed. If suppr essio n pool water level S/RV
is
above the maxi mum 1evel, prote ction again st
overp ressu rizat ion still exist s due to the margin in
the peak
containment press ure analy sis and the capa bility of the
Drywell Spray System. There fore, conti nued opera tion
limit ed time is allow ed. The 2 hour Completion Time for a
suffi cien t to resto re suppr essio n pool water level to is
limit s. Also, it takes into account the low prob abili withi n
ty of
an event impacting the suppr essio n pool water level occur
ring
durin g this inter val.
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)

BASES
ACTIONS
(continued)

B.l and B.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
MOD£ 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.

SURVEILLANCE
REQUIREMENTS

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.
REFERENCES
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1.

UFSAR, Sections 5.2 and 14.6.3.
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RHR Suppression Pool Cooling
B 3.6.2.3
)

B 3.6

CONTAINMENT SYSTEMS

B 3.6.2.3

Residual Heat Removal (RHR) Suppression Pool Cooling

BASES
BACKGROUND

Following a Design Basis Accident (OBA), the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The suppression pool is designed to absorb the sudden input
of heat from the primary system. In the long term, the pool
continues to absorb residual heat generated by fuel in the
reactor core. Some means must be provided to remove heat
from the suppression pool so that the temperature inside the
primary containment remains within design limits. This
function is provided by two redundant RHR suppression pool
cooling subsystems. The purpose of this LCO 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 subsystems 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
overall OBA pool cooling requirement for loss of coolant
accidents (LOCAs) and transient events such as a turbine trip
or stuck open safety/relief valve CS/RV). S/RV leakage and
High Pressure Coolant Injection System and Reactor Core
Isolation Cooling System testing increase suppression pool
temperature 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 equipped with an 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 for suppression pool cooling when only one RHR
pump is available. The RHR heat exchanger cross tie valve is
normally closed, and is assumed by designed basis analyses to
be placed in service one hour following a design basis
accident or transient when insufficient electric power is
available (e.g., single EOG failure) to operate two RHR pumps
in a subsystem.
(continued)
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BASES

(continued)

APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break LOCAs. The intent of the analyses is to
demonstrate that the heat removal cap 9city 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 NRC Policy Statement.

LCO

During a ·OBA, a m1n1mum 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 Bre 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 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.

APPLICABILITY

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
limftations in these MODES. Therefore, the RHR Suppression
Pool Cooling System is not required to be OPERABLE in MODE 4
or 5.

ACTIONS

A.1

With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. 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
B 3.6.2.3
BASES
ACTIONS

A.l

(continued)

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 OBA occurring during this period.

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 becaus~ 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
With two RHR suppression pool cooling subsystems inoperable,
one subsystem must be restored to OPERABLE status 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
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.
0.1 and 0.2
If the Required Action and associated Completion Time of
Condition C 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 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.
(continued)
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BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.3.1

Verifying the correct alignment 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 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, it involves verification that
those valves capable of being mispositione d are in the
correct position. This SR does not apply to valves that
cannot be inadvertentl y 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 pu,~p 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 not degraded during the cycle.
Flow is a normal test of centrifugal pump performance
required by ASME Code (Ref. 3). This test confirms one
point on the pump design curve, and the results are
indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal 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 and
alternate power source (4kV emergency bus) for each RHR
motor-opera ted flow control valve and each RHR cross-tie
motor-opera ted valve demonstrates that AC power will be
available to operate the required valves following loss of
power to any single 4kV emergency bus. The ability to
{continued)
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BASES
SURVEILLANCE
REQUIREMENTS

SR 3.6.2.3.3

(continued)

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 motoroperated flow control valve and the RHR cross-tie motoroperated 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 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 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 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
Suppression Pool Cooling System is not rendered
inoperable by the accumulated gas Ci .e., the system is
(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.6.2.3.4

(continued)

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 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 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 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.

REFERENCES
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Residual Heat Removal (RHR) Suppression Pool Spray

BASES
BACKGROUND

Following a Design Basis Accident (OBA), the RHR Suppression
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 blowdown 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 manually 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
continued

PBAPS UNIT 3

B 3.6-60

Revision No. 119

RHR Suppression Pool Spray
B 3.6.2.4
BASES
BACKGROUND
(continued)

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.

APPLICABLE
SAFETY ANALYSES

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
of the NRC Policy Statement.

LCO

In the event of a OBA, a m1n1mum 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 limits (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 suppli€s. 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.

APPLICABILITY

In MODES 1, 2, and 3, a OBA could cause 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,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.
(continued)
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BASES

(continued)

ACTIONS
With one RHR suppression pool spray subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE
RHR suppression pool spray subsystem is adequate to perform
the primary containment bypass leakage mitigation function.
However, the overall reliability is reduced because a single
failure in 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.
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 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 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 Applica~ility 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 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.
(continued)
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BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.4.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR suppression pool spray mode
flow path provides assurance that the proper flow paths will
exist for system operation. This SR does not apply to valves
that are ldcked~ 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, 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

3.6.2.4.2

This Surveillance is performed to verify that the spray
nozzles are not ob~tructed 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
Deleted
(continued)
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BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.6.2.4.4

RHR Suppression Pool Spray 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 RHR
Suppression Pool Spray Sub~ystems 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
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 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 Suppression
Pool 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 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
(continued)
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BASES
SURVEILLANCE
REQUIREMENTS

SR

3.6.2.4.4

(continued)

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
Survei 11 ance Frequency Control Program. The Survei 11 ance
Frequency may vary by location susceptible to gas
accumulation.
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NEDC-32988-A, Revision 2, Technical Justification to
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Residual Heat Removal CRHR) Drywell Spray

BASES
BACKGROUND

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 following 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 crosstie 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, cirtulating 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 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 capability 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 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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BASES (continued)
APPLICABLE
ANALYSES

Reference 2 contains the results of analyses used to SAFETY
predict primary containment 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 Policy Statement.

LCO

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
(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
associated piping, valves, instrumentation, and controls are
OPERABLE.
Management of gas voids is important to RHR Drywell Spray
System OPERABILITY.

APPLICABILITY

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.
(continued)
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BASES (continued)
ACTIONS

A .1

With one RHR drywell spray subsystem inoperable, the
inoperable subsystem must be restored to OPERABLE status
within 7 days. 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 is 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 probability
of a steam line break in the drywell occurring during this
period.

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.1 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
which 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.
(continued)
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SURVEILLANCE·
REQUIREMENTS

SR

3.6.2.5.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR drywell spray mode flow path
provides assurance that the proper flow paths will exist for
system operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured io 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 drywell mode is
manually initiated. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capab.l e of being mispositioned are in the correct
position. This SR does not apply to valves that cannot be
inadv~rtently 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 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 3.6.2.5.3
Deleted
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SR

3.6.2.5.4

RHR Drywell Spray 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 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 elevati.on 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 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 Drywell 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
to monitor the susceptible location. Monitoring is not
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.6.2.5.4

(continued)

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.
REFERENCES
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Primary Containment Oxygen Concentration

BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

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 r~diolysis 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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(continued)

LCO

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 combustible mixture inside
primary containment.

APPLICABILITY

The primary containment oxygen concentration must be within
the specified limit when primary containment is inerted,
except as allowed by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE 1, since this is the condition with the
highest probability of an event that could produce hydrogen.
Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in the plant
shutdown. As long as reactor power is< 15% RTP, the
potential for an event that generates significant hydrogen
is low and the primary containment need not be inert.
Furthermore, the probability of an event that generates
hydrogen occurring within the first 24 hours of a startup,
or within the last 24 hours before a shutdown, is low enough
that these "windows," when the primary containment is not
inerted, are also justified. The 24 hour time period is a
reasonable amount of time to allow plant personnel to
perform inerting or de-inerting .

(

ACTIONS
If oxygen concentration is~ 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration
must be restored to< 4.0 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is
~ 4.0 v/o because of the availabilit y 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.
(continued)
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BASES
ACTIONS
(continued)
If oxygen concentration 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, power must be reduced to~ 15% RTP
within 8 hours. The 8 hour Completion Time is reasonable,
based on operating experience, to reduce reactor power from
full power conditions in an orderly manner an~ without
challenging plant systems.
·
SURVEILLANCE
REQUIREMENTS

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.
REFERENCES
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Secondary Containment

BASES
BACKGROUND

The function of the secondary containment is to contain and
hold up fission products that may leak from primary
containment following a Design Basis Accident (DBA). 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 release to the environment and to
isolate and contain fission products 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 Trea~ment (SGT} System."

APPLICABLE
SAFETY ANALYSES

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 response to each of these limiting events;
(continued)
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however, its leak tight ness is requi red to ensur e that
fissio n
produ cts entrapped withi n the secondary containment struc
will be treat ed by the SGT System prior to disch arge to ture
the
environment.
Secondary containment satis fies Crite rion 3 of the NRC
Polic y
State ment .

LCO

APPLICABILITY

An OPERABLE secondary containment provi des a contr ol volum
e
into which fissio n produ cts that leak from primary
conta inme nt, or are relea sed from the react or coola nt
press ure boundary components locat ed in secondary
conta inme nt, can be processed prior to relea se to the
environment. For the secondary containment to be consi
OPERABLE, it must have adequate leak t~ght ness to ensurdered
the requi red vacuum can be e~tab lishe d and main taine d. e that
In MODES 1, 2, and 3, a LOCA could lead to
on produ ct
relea se to primary containment that leaks toa fissi
secon
dary
conta inme nt. There fore, secondary containment OPERA
BILITY is
requi red during the same opera ting cond ition s that requ
ire
primary containment OPERABILITY.
In MODES 4 and 5, the prob abili ty and consequences of
the
LOCA are reduced due to the press ure and temp
eratu
re
limit ation s in these MODES. Ther efore , main
g secondary
conta inme nt OPERABLE is not requi red in MODE tainin
4
or
for other situi tions for which signi fican t relea ses5, ofexcep t
radio activ e mate rial can be postu lated , such as durin g
movement of RECENTLY IRRADIATED FUEL assem blies
in the
secon dary containment. However, outsi de ground level
hatch es
(hatc hes H20 through H24 and Torus room access hatch H34)
may
not be opened during movement of irrad iated fuel. This
will
main tain CR dose accep table .

ACTIONS

A .1

If secondary containment is inope rable , it must be resto
red
to OPERABLE statu s withi n 4 hours . The 4 hour
Comp
letion
Time provi des a period of time to corre ct the problem
that is
commensurate with the importance of main tainin g secondary
conta inme nt during MODES l, 2, and 3. This
perio d also
ensur es that the prob abili ty of an accid ent time
(requ
secon dary containment OPERABILITY) occu rring duriniring
where secondary containment is inope rable is minimgal.perio ds
conti nued
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B.l
If secondary containment cannot be resto red to OPERA
statu s within the requi red Completion Time, the plantBLEmust
be
brought to a MODE in which the overa ll plant risk is
minimized. To achieve this statu s, the plani must be broug
ht
to at least MODE 3 withi n 12 hours. Remaining in the
Appl icabi lity of the LCO is accep table because the plant
risk
in MODE 3 is simil ar to or lower than the risk in MODE
4
(Ref. 3) and because the time spent in MODE 3 to perform
the
neces sary repai rs to resto re the system to OPERABLE statu
s
will be short . However, volun tary entry into MODE 4
be
made as it is also an accep table low-r isk state . The may
allow
ed
Completion Time is reaso nable , based on opera ting expe
rienc
e,
to reach the requi red plant cond ition s from full power
cond ition s in an order ly manner and witho ut chall engin g
plant
systems.

Movement of RECENTLY IRRADIATED FUEL assem blies in the
secondary containment can be postu lated to cause fissi
product relea se to the secondary containment. In suchon
the secondary containment is the only barri er to relea secases ,
fissi on products to the environment. Ther efore , movem of
RECENTLY IRRADIATED FUEL assemblies must be immediatelyent of
suspended if the secondary containment is inope rable .
Suspension of these activ ities shall not precl ude comp
leting
an actio n that involves moving a component to a safe
posit ion.
Required Action C.1 has been modified by a Note stati ng
LCO 3.0.3 is not appli cable , since the movement of RECEN that
IRRADIATED FUEL can only be performed in MODES 4 and 5. TLY
(cont inued )
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SURVEILLANCE
REQUIREMENTS

SR

3.6.4.1.1

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 will 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 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 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 this 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
continued
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REQUIREMENTS

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 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 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.
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3.6.4.2

CONTAINMENT SYSTEMS

B 3.6.4.2 Secondary Containment Isolation Valves (SCIVs)
BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

The SCIVs must be OPERABLE to ensure the secondary
containment barrier to fission product releases is
established. The principal accidents 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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(cont inued )

boundary estab lishe d by SCIVs is requi red to ensur
leaka ge from the primary containment is proce ssed eby that
the
Standby Gas Treatment (SGT) System befor e being relea sed
to
the environment.
Main tainin g SCIVs OPERABLE with isola tion times withi n
limit s ensur es that fissio n products will remai trapp
ed
insid e secondary containment so that they can ben treat
ed
by
the SGT System prior to disch arge to the environment.
SCIVs satis fy Crite rion 3 of the NRC Polic y State ment .

LCO

SCIVs form a part of the secondary conta inme nt boundary.
The SCIV safet y funct ion is relat ed to contr ol of offsi
te
radia tion relea ses resul ting from DBAs.
The power opera ted autom atic isola tion valve s are consi
dered
OPERABLE when their isola tion times are withi n limit
s
and
the
valve s actua te on an autom atic isola tion signa l. The
valve
s
covered by this LCO, along with their assoc iated strok
e
times , are liste d in Reference 2.
The normally close d isola tion valves or blind flang
consi dered OPERABLE when manual valve s are close d ores are
in
accordance with appro priat e admi nistr ative contr ols, open
autom
SCIVs are de-ac tivat ed and secured in their close d posit atic
and blind flang es are in place . These passi ve isola tion ion,
valve s or devic es are liste d in Reference 2.

APPLICABILITY

In MODES 1, 2, and 3, a OBA could lead to a fissi
product
relea se to the primary containment that leaks .to on
the
conta inme nt. Ther efore , the OPERABILITY of SCIVs is secondary
requi red.
In MODES 4 and 5, the prob abili ty and consequences
event s are reduced due to press ure and temp eratu re of these
limit ation s in these MODES. There fore, main tainin SCIVs
OPERABLE is not requi red in MODE 4 or 5, excep t forg other
situa tions under which signi fican t radio activ e relea ses
can
be postu lated , such as durin g movement of RECENTLY
IRRAD
IATED
FUEL assem blies in the secondary conta inme nt.
are only
requi red to be OPERABLE durin g handling RECENTLYSCIVs
IRRAD
IATED
FUEL. Moving irrad iated fuel assem blies in the secondary
containment may also occur in MODES 1, 2, and 3.
(cont inued )
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(continued}

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 communication with the control room, at the
controls of the 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 LCD 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.land 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.l, 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 DBA, 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 must be verified 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)

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 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 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 1ow.

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.
continued
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C.1 and C.2
If any Required Action and assoc iated Completion Time
cannot
be met, the plant must be brought to a MODE in which the
does not apply . To achie ve this statu s, the plant must LCO
broug ht to at least MODE 3 withi n 12 hours and to MODE be
withi n 36 hours. The allowed Completion Times ~re reaso4
nable ,
based on opera ting expe rienc e, to reach the requi red
plant
cond ition s from full power cond ition s in an order ly manne
r and
witho ut chall engin g plant syste ms.

If any Required Action and assoc iated Completion Time
met, the plant must be place d in a cond ition in which are not
the LCO
does not apply . If appli cable , the movement of RECENTLY
IRRADIATED FUEL assem blies in the secondary containme
be immediately suspended. Suspension of this activ itynt must
not precl ude completion of movement of a component to shall
a safe
posit ion.
Required Action 0.1 has been modified by a Note stati ng
that
LCO 3.0.3 is not appli cable , since the movement of RECEN
TLY
IRRADIATED FUEL can only be performed in MODES 4 and 5.
SURVEILLANCE
REQUIREMENTS

SR

3.6.4 .2.1

This SR verif ies that each secondary containment manua
isola tion valve and blind flang e that is not locke d, l
seale d,
or other wise secured and is requi red to be close d durin
accid ent cond ition s is close d. The SR helps to ensur e g
that
post accid ent leakage of radio activ e fluid s or gases
outsi
de
of the secondary containment boundary is withi n desig n
limit s. This SR does not requi re any testi ng or valve
mani pulat ion. Rather, it invol ves verif icati on that
those
SCIVs in secondary containment that are capab le of being
misp ositio ned are in the corre ct posit ion.
con i nued
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SR

3.6.4.2 .1

(continu ed)

The Surveil lance Frequen cy is control led under the
Surveil lance Frequen cy Control Program . This SR does not
apply to valves that are locked, sealed, or otherwi se secured
in the closed positio n, since these were verifie d to be in
the correct positio n upon locking , sealing , or securin g.
Two Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high
radiati on areas and allows them to be verifie d by use of
admini strative control s. Allowin g verific ation by
admini strative control s is conside red accepta ble, since
access to these areas is typical ly restric ted during
MODES 1, 2, and 3 for ALARA reasons . Therefo re, the
probab ility of misalig nment of these SCIVs, once they have
been verifie d to be in the proper positio n, is low.
A second Note has been include d to clarify that SCIVs that
are open under admini strative control s are not require d to
meet the SR during the time the SCIVs are open.
SR

3.6.4.2 .2

Verifyi ng that the isolati on time of each power operate d
automa tic SCIV is within limits is require d to demons trate
OPERABILITY. The isolati on time test ensures that the SCIV
will isolate in a time period less than or equal to that
assumed in the safety analyse s. The Frequen cy of this SR is
in accorda nce with the INSERVICE TESTING PROGRAM.
SR

3.6.4.2 .3

Verifyi ng that each automa tic SCIV closes on a seconda ry
contain ment isolati on signal is require d to prevent leakage
of radioac tive materia l from seconda ry contain ment followi ng
a DBA or other acciden ts. This SR ensures that each
automa tic SCIV will actuate to the isolati on positio n on a
seconda ry contain ment isolati on signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 3.3.6.2 , "Second ary Contain ment
Isolati on Instrum entatio n," overlap s this SR to provide
complet e testing of the safety functio n. The Surveil lance
Frequen cy is control led under the Surveil lance Frequen cy
Control Program .
(continu ed)
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.4.3 Standby Gas Treatment (SGT} System
BASES
BACKGROUND

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 SGT subsystems share a common inlet
plenum. This inlet plenum is connected to the refueling
floor ventilation exhaust duct 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 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;

d.

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 water
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
(continued)
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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 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
0BV020} start. Upon verification that both subsystems are
operating, the redundant subsystem is normally shut down.

APPLICABLE
SAFETY ANALYSES

The design basis for the SGT System is to mitigate the
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.
The SGT System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

Following a DBA, 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 3, one SGT subsystem is OPERABLE when one charc
oal
filte r train , one fan (OCV020) and assoc iated ductw
ork,
dampers, valve s, and contr ols are OPERABLE. The secon
d SGT
subsystem is OPERABLE when the other charc oal filte
r
train
one fan (OBV020) and assoc iated ductwork, damper, valve ,
s,
and contr ols are OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, a OBA could lead to a fissi on produ
ct
relea se to primary containment that leaks to secon
dary
containment. Ther efore , SGT System OPERABILITY is requi
red
durin g these MODES.
In MODES 4 and 5, the prob abili ty and consequences
event s are reduced due to the press ure and temp eratuofre these
limit ation s in these MODES. There fore, main tainin the
SGT
System in OPERABLE statu s is not requi red in MODE g4 or
5,
excep t for other situa tions under which sign ifica
relea ses
of radio activ e mate rial can be postu lated , such asnt durin
movement of RECENTLY IRRADIATED FUEL assem blies in the g
secondary containment. The SGT System is only requi red
to be
OPERABLE during OPRDVs or handling of RECENTLY IRRAD
IATED
FUEL.

ACTIONS

A .1

With one SGT subsystem inope rable , the inope rable
stem
must be resto red to OPERABLE statu s in 7 days. In subsy
this
Cond ition, the remaining OPERABLE SGT subsystem is adequ
ate
to perform the requi red radio activ ity relea se contr
ol
funct ion. However, the overa ll system relia bilit y is
reduced
because a singl e failu re in the OPERABLE subsystem
could
resul t in the radio activ ity relea se contr ol funct
not
being adequ ately performed. The 7 day Completionion
Time
based on cons idera tion of such facto rs as the avai labil is
the OPERABLE redundant SGT subsystem and the low prob ity of
abili ty
of a OBA occu rring during this perio d.

If the SGT subsystem cannot be resto red to OPERA
s
withi n the requi red Completion Time in MODE 1, 2,BLEor statu
3,
the
plant must be brought to a MODE in which the overa ll plant
risk is minimized. To achieve this statu s, the plant
must be
brought to at least MODE 3 withi n 12 hours. Rema
ining in the
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B.1

(conti nued)

Appl icabi lity of the LCD is accep table because the plant risk
in MODE 3 is simil ar to or lower than the risk in MODE 4 (Ref.
3) and because the time spent in MODE 3 to perform the
neces sary repai rs to restor e the system to OPERABLE statu
will be short . However, volun tary entry into MODE 4 may sbe
made as it is also an accep table low-r isk state . The allowe
Completion Time is reaso nable , based on opera ting exper ienced
,
to reach the requir ed plant condi tions from full power
condi tions in an order ly manner and witho ut challe nging plant
system s.
c.1 and c.2.2

During movement of RECENTLY IRRADIATED FUEL assem blies, in
the
secondary containment when Required Action A.I cannot be
completed within the requir ed Completion Time, the OPERA
SGT subsystem should immediately be placed· in opera tion. BLEThis
action ensur es that the remaining subsystem is OPERABLE,
no failur es that could preve nt autom atic actua tion have that
occur red, and that any other failur e would be readi ly
detec ted.
An altern ative to Required Action C.1 is to immediately
suspend activ ities that repre sent a poten tial for releas ing
radio active mater ial to the secondary conta inmen t, thus
placin g the plant in a condi tion that minimizes risk. If
appli cable , movement of RECENTLY IRRADIATED FUEL assem blies
must immediately be suspended. Suspension of this activ ity
must not preclu de completion of movement of a component to
a
safe posit ion.
The Required Actions of Condition C have been modif ied by a
Note statin g that LCD 3.0.3 is not appli cable , since the
movement of RECENTLY IRRADIATED FUEL can only be performed
in
MODES 4 and 5.
con in ed
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(cont inued )

D.1
If both SGT subsystems are inope rable in MODE
2, or 3,
the SGT System may not be capab le of suppo rtingl, the
requi red
radio activ ity relea se contr ol funct ion. Therefore, the
must be brought to a MODE in which the overall plant risk plant
minimized. To achieve this statu s, the plant must be brougis
ht to
at least MODE 3 within 12 hours. Remaining in the Appl icabi
lity
of the LCO is acceptable because the plant risk in MODE 3
is
simil ar to or lower than the risk in MODE 4 (Ref. 3j and
because
the time spent in MODE 3 to perform the necessary repai
rs
to
resto re the system to OPERABLE statu s 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 experience, to reach the requi
red
plant conditions from full power conditions in an order
ly
manne
r
and without challenging plant systems.

Ll
When two SGT subsystems are inope rable , if appli
,
movement of RECENTLY IRRADIATED FUEL assem blies cable
in
secon
containment must immediately be suspended. Suspension dary
activ ity shall not precl ude completion of movement of of this
a
component to a safe posit ion.
Required Action E.1 has been modified by a Note stati ng
LCD 3.0.3 is not appli cable , since the movement of RECEN that
IRRADIATED FUEL can only be performed in MODES 4 and 5. TLY
SURVEILLANCE·
REQUIREMENTS

SR

3.6.4 .3.1

Operating each SGT subsystem (including each filte r train
15 minutes ensures that both subsystems are OPERABLE and fan) for
all assoc iated contr ols are functioning properly. It also that
that blockage, fan or motor failu re, or excessive vibra tion ensures
detec ted for corre ctive actio n. Operation with the heate can be
rs on
(automatic heater cycling to maintain temperature) for
~ 15 minutes perio dical ly is suffi cient
to elimi nate
ure on
the adsorbers and HEPA filte rs since during idle periomoist
ds
instrument air is injec ted.in to the filte r plenum to keep
the
filte rs dry. The Surve illanc e Frequency is contr olled
under
the
Surve illanc e Frequency Control Program.
~

conti nue
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SU RV EHLANCE
REQUIREMENTS
(continued)

SR

3.6.4.3.2

This SR verifies that the required SGT filter testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). 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.
SR

3.6.4.3.3

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 complete testing of the safety function. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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1.

UFSAR, Section 1.5.1.6.

2.

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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PLANT SYSTEMS
High Pressure Service Water (HPSW) System

BASES
BACKGROUND

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 Basis
Accident (OBA) or transient. The HPSW System is 6perated
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 of
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 closed 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 with sufficient redundancy so that no single active
component failure can prevent it from achieving its design
fuiction. 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 dam
fails or the pond floods. This lineup, however, has to be
manually aligned.
continued
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BASES
BACKGROUND
(continued)

The system is initiated manually from the control room. If
operating during a loss of coolant accident (LOCA), the
system is automatically tripped to allow the diesel
generators to automatically power only that equipment
necessary to reflood the core. The system (using a single
HPSW pump) is assumed 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.

APPLICABLE
SAFETY ANALYSES

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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SAFETY ANALYSES
(continued)

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 HPSW System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

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 provide 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 connected) must be closed so that
failure of one subsystem will not affect the OPERABILITY of
the other subsystems.
A HPSW subsystem is considered OPERABLE when:
a.

Two pumps ar~ 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 crosstie 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 Leo
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").
(continued)
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APPLICABILITY

In MODES 1, 2, and 3, the HPSW System is 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
is 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 i~ 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
MODES 4 and 5.

ACTIONS

A. l

With one HPSW subsystem inoperable, the inoperable HPSW
subsystem must be restored to OPERABLE status within 7 days.
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.
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 LCD 3.0.6 and ensures the proper
actions are taken for these components.
B.l
With an inoperable cross tie line, the HPSW cross tie line must
be restored to an OPERABLE status within 7 days. 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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I

ACTIONS

B.l

(continued)

provide adequate heat removal capacity following a design basis
accident. However, the overall reliability is reduced because a
single failure in the HPSW System could result in a loss of HPSW
System function. Therefore, continued operation is permitted
only for a limited time. The Completion Time is based on
remaining heat removal capacity, and the low probability of a
OBA occurring during this period.
C.1

If one HPSW subsystem or the HPSW cross tie is inoperable and
not restored within the provided 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. 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.

With both HPSW subsystems inoperable, the HPSW System is not
capable of performing its intended function. At least one
subsystem must be restored to OPERABLE status within
8 hours. The 8 hour Completion Time for restoring one HPSW
subsystem to OPERABLE status, is based on the Completion
Times provided for the RHR suppression pool cooling and
spray functions.
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.
continued
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(continued)

E.1 and E.2
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 LCD 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 po~er conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

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 motoroperated 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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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 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 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 common 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
SAFETY ANALYSES

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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(continued)

The ability of the ESW System to provide 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.

LCO

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 DBA, 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 l~vel 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.

APPLICABILITY

In MODES 1, 2, and 3, the ESW System and normal heat sink
are required to be OPERABLE to support OPERABILITY of the
equipment serviced by the ESW System. Therefore, the
ESW System and normal heat sink are required to be OPERABLE
in these MODES.
continued
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(continued)

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.

ACTIONS
With one ESW subsystem inoperable, the ESW subsystem must be
restored to OPERABLE status within 7 days. 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 failure in
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.
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 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.
SURVEILLANCE
REQUIREMENTS

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

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 multiple 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 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
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.
continued
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·sR

3. 7. 2. 4

This SR verifies that the ESW System pumps will
automatically start to provide cooling water to the required
safety related equipment during an accident event. This is
demonstrated by the use of an actual or simulated initiation
signal.
The Surveillance Frequency is controlled u~der the
Surveillance Frequency Control Program.
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Emergency Heat Sink

BASES
BACKGROUND

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 dissipation 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 lriss of
offsite 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 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.
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 day~ without
makeup water. After 7 days, makeup water will be provided
from the Susquehanna River or· from tank trucks.
(continued)
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APPLICABLE
SAFETY ANALYSES

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 seismic
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 unavailable. Sufficient water inventory
is available to supply all the ESW and HPSW System cooling
requirements of both units during shutdown with a concurr~nt
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.

LCO

~

I

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 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 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 3
pump structure bay with 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. 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
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(continued)

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 (LCO 3.7.2, "Emergency Service Water (ESW)
System and Normal Heat Sink").

APPLICABILITY

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 is
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.

ACTIONS
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. 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.

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 is 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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BASES
ACTIONS
(continued)

C.1 and C.2
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 orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

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.

~

REFERENCES
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PLANT SYSTEMS
Main Control Room Emergency Ventilation (MCREV) System

BASES
BACKGROUND

The MCREV System provides a protected environment from which
occupants can control the unit following an uncontrolled
release of radioactivity, hazardous chemicals, or smoke.
The MCREV System consists of two independent and redundant
high efficiency air filtration subsystems and two 100%
capacity emergency ventilation suppTy 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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BACKGROUND
(continued)

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 Cs) (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 proc~dural 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
(TEOE). 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
boundary. MCREV System operation in maintaining CRE
habitability is discussed in the UFSAR, Chapters 7, 10,
and 12, (Refs. 1, 2, and 3, respectively).

APPLICABLE
SAFETY ANALYSES

The ability 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 OBAs are summarized in Reference 4.
No single active or passive electrical failure will cause
the loss of outside or recirculated air from the CRE.
continued
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APPLICABLE
SAFETY ANALYSES
(continued)

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 of the
chemical survey will be analyzed further for control room
habitability purposes.
·
The MCREV System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

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 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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(continued)

b.

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,
the 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 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 maintain the boundary. For
hazardous chemical events, the CRE chemical boundary is
OPERABLE when the CRE occupants can be protected from
hazardous chemicals. The 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 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 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 LCO 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 doors, 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. This individual 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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APPLICABILITY

In MODES 1, 2, and 3, the MCREV System must be OPERA
ensur e that the CRE will remain habit able durin g and BLE to
follow ing a DBA, since the DBA could lead to a fissi on
product relea se.
In MODES 4 and 5, the prob abili ty and consequences
are reduced because of the press ure and temp eratu re of a DBA
limit ation s in these MODES. There fore, main tainin g the
MCREV System OPERABLE is not requi red in MODE 4 or 5,
excep t:

ACTIONS

a.

During CORE ALTERATIONS; and

b.

During movement of irrad iated fuel assem blies in the
secondary conta inme nt.

A .1

With one MCREV .subsystem inope rable , for reaso ns other
an inope rable CRE boundary, the inope rable MCREV subsy than
must be resto red to OPERABLE statu s withi n 7 days. Withstem
the
unit in this cond ition , the remaining OPERABLE MCREV
subsystem is adequate to maintain contr ol room temp
and to perform the CRE occupant prote ction funct ion.eratu re
However, the overa ll relia bilit y is reduced because a
failu re in the OPERABLE subsystem could resul t in loss
the MCREV System funct ion. The 7 day Completion Time of
based on the low prob abili ty of a OBA occu rring durin g is
time perio d, and that the remaining subsystem can provi this
de
the requi red capa bilit ies.

B.1. B.2 and B.3
If the unfil tered inlea kage of pote ntial ly conta mina ted
past a CRE boundary and into the CRE can resu lt in CRE air
occupant radio logic al dose great er than the calcu lated
dose
of the licen sing basis analy ses of OBA consequences (allow
ed
to be up to 5 rem total effec tive dose equiv alent (TED
E)),
or inade quate prote ction of CRE occupants from hazar
chemicals or smoke that have been licen sed to occu r, dous
the CRE
boundary is inope rable . Actions must be taken to resto
re an
OPERABLE CRE boundary withi n 90 days.
on i nued
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B.1. B.2 and B.3

(continued)

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 the 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 Time is a reasonable time to diagnose, plan
and repair, and test most problems with the CRE boundary.

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 st~tus,
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_
continued
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D.1, D.2.1 and D.2.2
The Required Actions of Cond ition Dare modi fied by a
indic ating that LCD 3.0.3 does not apply . If moving Note
irrad iated fuel assemblies while in MODE 1,
or 3, the
fuel mdvement is independent of react or oper2,
ation
s.
There fore, inab ility to suspend movement.of irrad iated
assem blies is not suffi cient reason to requi re a react fuel
or
shutdown.
During movement of irrad iated fuel assem blies
secondary conta inme nt, durin g CORE ALTERATIONS,in ifthethe
inope rable MCREV subsystem cannot be resto red
OPERABLE
statu s withi n the requi red Completion Time, theto OPERA
BLE
MCREV subsystem may be place d in opera tion. This actio
ensur es that the remaining subsystem is OPERABLE, that n
no
failu res that would preve nt autom atic actua tion will occu
r,
and that any activ e failu re will be readi ly detec ted.
An alter nativ e to Required Action D.1 is to immediatel
y
suspend activ ities that prese nt a poten tial for relea sing
radio activ ity that might requi re isola tion of the CRE.
This
place s the unit in a cond ition that minimizes
the
accid
ent
risk.
If appli cable , CORE ALTERATIONS and movem
of irrad iated
fuel assem blies in the secondary conta inmeent
nt
must
be
suspended immediately. Suspension of these activ ities
not precl ude completion of movement of a component to shall
a safe
posit ion.

Ll
If both MCREV subsystems are inope rable
MODE 1, 2, or 3
for reaso ns other than an inope rable CRE inbound
Ci .e.,
Cond ition B), the MCREV System may not be capabary
le
of
performing the intended funct ion. Ther efore , the plant
must
be brought to a MODE in which the overa ll plant
risk
is
minimized. To achieve this statu s, the plant must be broug
ht
to at least MODE 3 within 12 hours. Remaining in the
Appl icabi lity of the LCD is acceptable becau
se the plant risk
in MODE 3 is simil ar to or lower than the risk
MODE 4 (Ref.
5) and because the time spent in MODE 3 to perfoin
rm
necessary repai rs to resto re the system to OPERABLE the
statu s will
be short . However, voluntary entry into MODE 4 may be
it is also an acceptable low-risk state . The allowed made as
Completion Time is reasonable, based on opera
ting exper ience ,
to reach the required plant condi tions from full
power
condi tions in an order ly manner and without chall engin
g plant
systems.
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F.1 and F.2
The Required Actio ns of Cond ition Fare modi fied
by a Note
indic ating that LCD 3.0.3 does not apply
g
irrad iated fuel assem blies whil e in MODE . 1, If2, movin
or
3,
the
fuel movement is indep ende nt of reac tor oper ation
s.
Ther efore , inab ility to suspend movement of irrad
assem blies is not suff icien t reason to requ ire a iated fuel
reac tor
shutdown.
During movement of irrad iated fuel assem blies in
the
secondary conta inme nt, durin g CORE ALTERATIO
NS
with
two
MCREV subsystems inop erab le or with one or more
MCREV
subsystems inop erab le due to an inop erab le CRE boun
dary,
actio n must be taken immediately to suspend acti vitie
s that
prese nt a pote ntial for relea sing radio a~tiv ity
that might
requ ire isola tion of the CRE. This place s the unit
in a
cond ition that minimizes the accid ent risk.
If appl icab le, CORE ALTERATIONS and movement of
irrad iated
fuel assemblies in the seco ndar y conta
inme
nt
must
be
suspended immediately. Suspension of these acti vitie
not precl ude completion of movement of a component s shall
to a safe
posi tion.

SURVEILLANCE
REQUIREMENTS

SR

3.7.4 .1

This SR veri fies that a subsystem in a stand by mode
star ts
on demand and cont inue s to oper ate for~ 15 minu
tes.
Standby systems should be checked perio
lly to ensu re
that they star t and func tion prop erly. dica
As the environmental
and normal oper ating cond ition s of this syste
m are not
seve re, testi ng each subsystem perio dica lly prov
adequate check on this syste m. The Surv eilla nce ides an
Frequency
is cont rolle d under the Surv eilla nce Frequency Cont
rol
Program.
SR

3.7.4 .2

This SR veri fies that the requ ired MCREV testi ng
performed in accordance with the Vent ilatio n Filteis
r Test ing
Program {VFTP). The VFTP inclu des testi ng HEPA
filte
performance, charc oal adso rber effic ienc y, minimum r
system
flow rate, and the phys ical prop ertie
s
of
the
activ
ated
charc oal {general use and follo wing spec
oper ation s).
Spec ific test frequ encie s and addi tiona l ific
infor
mati on are
discu ssed in deta il in the VFTP.
d
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SR

3.7.4.3

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 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 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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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 normally 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
SAFETY ANALYSES

The main condenser offgas gross gamma activity rate is an
initial condition of the Main Condenser Offgas System
failure event, discussed in the UFSAR, Section 9.4.5
(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
gamma 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.

LCO

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 pCi/MWt-second after
decay of 30 minutes. The LCO is established consistent
(continued)
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(continued)

with this requirement (3293 MWt x 100 µCi/MWt-second =
320,000, µCi/second) and is based on the original licensed
rated thermal power.

APPLICABILITY

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.

ACTIONS

A.1
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 valve 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 in MODE 3 is similar to or lower than the risk in
MODE 4 (Ref. 3) and because the time sperit in MODE 3 to
continued
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B.1. B.2, and

B.3 (continued)

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.
SURVEILLANCE
REQUIREMENTS

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.
REFERENCES
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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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Plant SYSTEMS
Main Turbine Bypass System

BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

The Main Turbine Bypass System is designed to contro l steam
pressu re when reacto r steam genera tion exceeds turbin e
requirements during unit startu p, sudden load reduct ion, and
cooldown. It allows excess steam flow from the reacto r to
the condenser without going through the turbin e. The bypass
capaci ty of the system is 21.96% of the Nuclear Steam Supply
System rated steam flow. Sudden load reduct ions within the
capaci ty of the steam bypass can be accommodated withou t
safety relief valves opening or a reacto r scram. The Main
Turbine Bypass System consis ts of nine modulating type
hydra ulical ly actuat ed bypass valves mounted on a valve
manifold. The manifold is connected with two steam lines to
the four main steam lines upstream of the turbin e stop
valves . The bypass valves are contro lled by the bypass
contro l functi on of the Pressu re Regulator and Turbine
Generator Control System, as discus sed in the UFSAR, Sectio n
7.11.3 (Ref. 1). The bypass valves are normally closed .
However, if the total steam flow signal exceeds the turbin e
contro l valve flow signal of the Pressu re Regulator and
Turbine Generator Control System, the bypass contro l
functi on will output a bypass flow signal to the bypass
valves . The bypass valves will then open seque ntially to
bypass the excess flow through connecting piping and a
pressu re reducing orific e to the condenser.
The Main Turbine Bypass System is expected to functi on
during the electr ical load reject ion transi ent, the turbin e
trip transi ent, and the feedwater contro ller failur e maximum
demand transi ent, as descri bed in the UFSAR,
Sectio n 14.5.1 .1 (Ref. 2), Sectio n 14.5.1 .2.l (Ref. 3), and
Sectio n 14.5.2 .2 (Ref. 4). However, the feedwater
contro ller maximum demand transi ent is the limiti ng
licens ing basis transi ent which define s the MCPR operat ing
limit if the Main Turbine Bypass System is inoper able.
Opening the bypass valves during the pressu rizatio n events
mitiga tes the increa se in reacto r vessel · pressu re, which
affect s the MCPR during the event.
The Main Turbine Bypass System satisf ies Criter ion 3 of the
NRC Policy Statement.
(conti nued)
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LCD

APPLICABILITY

The Main Turbine Bypass System is requir ed to be OPERABLE to
limit peak pressu re in the main steam lines and maintain
reacto r pressu re within accept able limits during events that
cause rapid pressu rizatio n, so that the Safety Limit MCPR is
not exceeded. With the Main Turbine Bypass System
inoper able, modif ication s to the APLHGR operat ing limits
(LCD 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)"), the MCPR operat ing limits (LCD 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), and the LHGR operat ing limits
(LCD 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be
applie d to allow this LCD to be met. The operat ing limits
for the inoper able Main Turbine Bypass System are specif ied
in the COLR. An OPERABLE Main Turbine Bypass System
requir es the minimum number of bypass valves , specif ied in
the COLR, to open in response to increa sing main steam line
pressu re. This response is within the assumptions of the
applic able analyses (Refs. 2, 3, and 4).
The Main Turbine Bypass System is requir ed to be OPERABLE at
22.6% RTP to ensure that the fuel c1adding integr ity Safety
Limit and the claddi ng 1% plasti c strain limit are not
violat ed during the applic able safety analys es transi ents.
As discus sed in the Bases for LCD 3.2.3, "LINEAR HEAT
GENERATION RATE CLHGR)," and LCO 3.2.2, suffic ient margin to
these limits exists at< 22.6% RTP. There fore, these
requirements are only necessary when operat ing at or above
this power level.
~

ACTIONS

A.1
If the Main Turbine Bypass System is inoper able (one or more
requir ed bypass valves as specif ied in the COLR inoper able),
or the requir ed thermal operat ing limits for an inoper able
Main Turbine Bypass System, as specif ied in the COLR, are
not applie d, the assumptions of the design basis transi ent
analys es may not be met. Under such circum stance s, prompt
action should be taken to restor e the Main Turbine Bypass
System to OPERABLE status or adjust the thermal operat ing
limits accord ingly. The 2 hour Completion Time is
reason able, based on the time to complete the Required
Action and the low proba bility of an event occurr ing during
this period requir ing the Main Turbine Bypass System.
continued
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JL.1

If the Main Turbine Bypass System cannot be restore d to
OPERABLE status or the require d thermal operati ng limits for
an inopera ble Main Turbine Bypass System are not applied ,
THERMAL POWER must be reduced to< 22.6% RTP. As discuss ed
in the Applic ability section , operati on at< 22.6% RTP
results in suffici ent margin to the require d limits, and the
Main Turbine Bypass System is not require d to protect fuel
integri ty during the applica ble safety analyse s transie nts.
The 4 hour Completion Time is reasona ble, based on operati ng
experie nce, to reach the require d unit conditi ons from full
power conditi ons in an orderly manner without challen ging
unit systems.
SURVEILLANCE
REQUIREMENTS

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 functio n when require d. The
Survei llance Frequency is contro lled under the Survei llance
Frequency Control Program.
SR

3.7.6.2

The Main Turbine Bypass System is require d to actuate
automa tically to perform its design functio n. This SR
demonstrates that, with the require d system initiat ion
signals , the valves will actuate to their require d positio n.
The Surveil lance Frequency is contro lled under the
Survei llance Frequency Control Program.
d
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REFERENCES
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SR

3.7.6.3

Thts SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME
is in compliance with the assumptions of the appropria te
safety analyses. The response time limits are specified in
COLR. The Surveillan ce Frequency is controlle d under the
Surveillan ce 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

6.

NEDC-33873P, "Safety Analysis for Peach Bottom Atomic
Power Station, Units 2 and 3, Thermal Power
Optimizat ion," Revision 0.
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PLANT SYSTEMS
Spent Fuel Storage Pool Water Level

BASES
BACKGROUND

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).

APPLICABLE
SAFETY ANALYSES

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.

LCD

The specified water level (232 ft 3 inches plant elevation,
which is equivalent to 22 ft over the top of irradiated fuel
a~semblies seated in the spent fuel stora~e 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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(continued)

APPLICABipTY

This LCO applies during movement of fuel assemblies in the
spent fuel storage pool since the potential for a release of
fission products exists.

ACTIONS
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 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 ~ool 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.
SURVEILLANCE
REQUIREMENTS

SR

3.7.7.1

This SR v~rifies that sufficient water is available in t~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.
REFERENCES
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1.

UFSAR, Section 10.3.

2.

UFSAR, Section 14.6.4.

3.

10 CFR 50.67.
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AC Sources-Operat ing

BASES
BACKGROUND

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 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 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-transforme r
(500/230 kV) qt 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-Newlinv ille line
which supplies a 230/13.8 kV transformer (startup
transformer no. 343); the alternate offsite source is the
auto-transforme r (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

)

continued
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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 voltage 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·volta ge drop based upon plant configuration.
continued
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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.
Variations to any of these factors is permissible, usually at
the sacrifice of another factor, based on plant conditions.
Specifics regarding these variation~ 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 SourcesOperating." The description is identical with the exception
that the two offsite circuits provide power to the Unit 2
4 kV emergency buses Ci .e., each Unit 3 offsite circuit is
common to its respective Unit 2 offsite circuit except for
the 4 kV emergency bus feeder breakers).
continued
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The onsite standby power source for the four 4 kV emergency
buses in 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 busesone associated with Unit 2 and one associated with Unit 3.
A DG starts automatically on a loss of coola:·it accident
CLOCA) signal Ci .e., low reactor water le. '1 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 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 59 seconds
after the initiating signal 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
SAFETY ANALYSES

The initial conditions of DBA and transient analyses in the
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 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
LCD

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 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 DBA. 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
VDC battery chargers), qualified circuit(s) between the
offsite transmission network and the Unit 2 onsite Class IE
distribution subsystem(s) needed to support this equipment
must also be OPERABLE.
An OPERABLE qualified 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 at
least three Unit 3 4 kV emergency buses including. feeder
(continued)
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breakers to the three Unit 3 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 3 4 kV
emergency buses, then the Unit 3 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 3 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 offsite
circuits otherwise provide power or are capable of providing
power to the other three 4kV buses. An OPERABLE qualified
Unit 2 offsite circuit's requirements are the same as the
Unit 3 circuit'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 offsite circuit
must be capable of maintaining rated frequency and voltage,
and accepting required loads during an accident, while
connected to the emergency 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 3
4 kV 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 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.

E

(continued)
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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
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 2 4 kV
emergency bus. (In addition, the Unit 2 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 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 DOt 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.

APPLICABILITY

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
· LCD 3. 8. 2, "AC Sources-Shutdow n."
ACTIONS

A Note prohibits the application of LCD 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
LCO 3.0.4.b, which allow entry into 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 applied in
,this circumstance.
A.1
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
continued)
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A.I (continued)
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 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
a11 ows an exception to the norma 1 11 ti me zero II for beginning
the allowed outage time "clock." In this Required Action
the Completion Time only begins on discovery that both:

L

a.

A 4 kV emergency bus has no offsite power supplying
its 1oads; 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 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 assoc'iated with shutdown.
(continued)
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A.2 (continued)
The remaining OPERABLE offsite 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, function is not lost. 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 probability of a OBA occurring during this period.

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. 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.

I

"'-._/

The 7 day 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
OBA occurring during this period.

continued
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.B......1
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 DG,
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 13.8kV SBO Switchgear OOA306;
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.l is not met
or the
continued
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B.l (continued)
status of the Conowingo Tie-Line changes after Required
Action B.l 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 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 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.

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 DG.

(

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."
In this Required Action the Completion 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
DG 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 DGs results in

L
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PBAPS UNIT 3

B 3.8-10

Revision No. 5

AC Sources -Operating
B 3.8.1

(

-·1.1

BASES
ACTIONS

B.3

(continued)

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 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 DBA 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 rema1n1ng DGs, performance of SR 3.8.1.2
suffices to provide assurance of continued OPERABILITY of
those DGs.
In 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 ~valuation,
how~ver, 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.
continued
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B.5
The availability of the Conowingo Tie-Line 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 IE 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 capability
of the other remaining AC sources, reasonable time for
repairs of the affected DG, and low probability of a DBA
occurring during this 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 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 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 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 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.l Bases discussion).

L

As in Required Action B.3, the Completion Time allows for an
exception to the normal "time zero" for beginning the
allowed outage time "clock." This exception results in
establishing the "time 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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B.5 (continued)
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 (i.e.,
switchyard 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.
C.l
If the availability of the Conowingo Tie-Line is not
verified within the Completion Time of Required Action B.l,
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. The 7 day
Completion Time begins upon entry into Condition C (i.e.,
upon discovery of failure to meet Required Action B.l).
However, the total time to restore an inoperable DG cannot
exceed 14 days (per the Completion Time of Required Action
B.5).
The 4 kV emergency bus design and loading is 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.l Bases discussion).
In Condition C, the remaining OPERABLE DGs and offsite
circuits are adequate to supply electrical power to the
onsite Class IE 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.
(continued)
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D.l and D.2
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.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 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 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 i noperab1e because any i nop_erabi 1 i ty is on an
emergency bus redundant to an emergency bus with inoperable
offsite circuits.

L

The Completion Time for Required Action D.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
In this Required
beginning the allowed outage time "clock.
Action, the Completion Time only begins on discovery that
both:
11

a.

Two or more offsite circuits are inoperable; and

b.

A required feature is inoperable.
(continued)
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D.l and D.2 {continued)
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 unavailableoffsite 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 DBA 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 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)

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 in accordance
with Condition A.
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 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 t~e 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 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 {loss 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.
(continued)
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F.1
With two or more DGs inoperable, with an assumed 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
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.)

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.
continued
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H.1
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.

SURVEILLANCE
REQUIREMENTS

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, Sectio·n 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.
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 EDG transient operations
during testing.
The nominal frequency value of 60 Hz is
credited in plant analyses for ECCS performance.
(continued)
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SR

3.8.1.1

This SR ensures proper circuit continuity for the offsite At
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 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 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
continued
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SR

3.8.1.2 and SR

3.8.1.7

(continued)

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 OG OPERABILITY, but a time constraint is not
imposed. This is because a typical OG 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 ~onitor 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 OGs, 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 OG 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.
continued
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SR

3.8.1.3

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
qualitati~ely 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.
continued
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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
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 DGs, Note 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 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 2, and the Unit 2 TS allowance that provides an
exception to performing the test is used Ci .e., when Unit 2
is in MODE 4 or 5, or moving irradiated fuel assemblies in
the secondary containment, the Note to Unit 2 SR 3.8.2.1
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 plus grace), then the test shall be
performed synchronized to the Unit 3 4 kV emergency bus.
continued
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SR

3.8.1.4

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
degr~dation. 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 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 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
continued
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(continued)

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 EOG 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 3.
The comparable test specified
in 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
(continued)
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SR 3.8.1.8 (continued)
specifying the restriction for not performing the test while
the unit is in MODE 1 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
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 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 methog
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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3.8.1.9

(continued)

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 OG 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 OG 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 OG 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.
(continued)
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3.8.1.10

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 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 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,
continued
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(continued)

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 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

3.8.1.11

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 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 reaso~ ·
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 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. 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 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.
continued
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SR

3. 8 .1.12

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 accept
DBA 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 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
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 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.
(continued)
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(continued)

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 :t.o
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
Surveillance Frequency Control Program.
To minimize tesiing 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.
continued
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SR

3.8.1.14

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 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
monitori·~g engine parameters duri~g 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.
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(continued)

A 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.
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
factor transients above the limit do not invalidate the
test. Note 2 ensures that the DG is tested under load
conditions that are as close to design basis conditions as
possible. When synchronized with offs1te 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 maintained as close as practicable to 0.89 while
still maintaining acceptable voltage limits on the emergency
busses. In other circumstances, the grid voltag~ 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 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 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 DG will experience a
continued
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(continued)

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 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 OG. Routine overloads may
result in more frequent teardown inspections in accordance
with vendor recommendations in order to maintain OG
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 diesel during testing. To minimize testing of
the OGs, 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 OG
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 OG to the
offsite source can-be made and that the OG can be returned
continued
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(continued)

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 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-load 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.
continued
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3.8.1.17

(continued)

The requirement to automatically energize the emergency
loads with 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 trip 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 adequate~y 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

3.8.1.18

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 and 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.
continued
PBAPS UNIT 3

B 3.8-35

Revision No. 115

AC ·sources-Operating
B 3.8.1

)

BASES
SURVEILLANCE
REQUIREMENTS

SR

3.8.1.18

(continued)

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 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 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 with 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.
continued
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3.8.1.19

(continued)

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 ls, 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
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. 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 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

3.8.1.20

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 EDG
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 nominql 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 governor
degradation which could cause a DG to become inoperable.
( continued)
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(continued)

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 t~sting of the DGs, 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 CSR 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 LCD 3.8.1. SR 3.8.1.8 is excepted when
only one Unit 2 offsite circuit is required by the Unit 3
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 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 is in MODE 4 or 5, or moving irradiated
fuel assemblies in the secondary ~ontainment, 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
continued
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(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).
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ELECTRICAL POWER SYSTEMS
AC Sources-Shutdown

BASES
· BACKGROUND

APPLICABLE
SAFETY ANALYSES

A descr iptio n of the AC sourc es is provi ded in the Bases
for
LCO 3.8.1 , "AC Sour ces-O perat ing."
The OPERABILITY of the m1n1mum AC sourc es durin g MODES
and 5 and during movement of irrad iated fuel assem blies 4
in
secondary containment ensures that:
a.

The facil ity can be maintained in the shutdown or
refue ling cond ition for extended perio ds;

b.

Suffi cient instru ment ation and contr ol capa bility is
avail able for monitoring and main tainin g the unit
statu s; and

c.

Adequate AC elect rical power is provi ded to mitig ate
event s postu lated during shutdown, such as a fuel
handling accid ent.

In gene ral, when the unit is shut down the Technical
Spec ifica tions requirements ensur e that the unit has the
capa bility to mitig ate the consequences of postu lated
accid ents. However, assuming a singl e failu re and
conc urren t loss of all offsi te or loss of all onsit e power
is not requi red. The ratio nale for this is based on the
fact that many Design Basis Accidents CDBAs) that are
analy zed in MODES l, 2, and 3 have no spec ific analy ses
in
MODES 4 and 5. Worst case bounding even ts are deemed
not
credi ble in MODES 4 and 5 because the energy conta ined
withi n the react or press ure boundary, react or coola nt
temp eratu re and press ure, and corre spond ing stres ses resul
t
in the prob abili ties of occur rence s sign ifica ntly reduc
ed
or
elimi nated , and minimal consequences. These devia tions
OBA analy sis assumptions and design requi reme nts durin from
shutdown cond ition s are allowed by the LCO for requi redg
syste ms.
During MODES 1, 2, and 3, vario us devia tions from the
analy sis assumptions and design requi reme nts are allow
withi n the ACTIONS. This allowance is in recog nitio n ed
that
conti nue
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L

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 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 loss 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.
LCO

One offsite circuit supplying the Unit 3 onsite Class IE
power distribution subsystem(s) of LCO 3.8.8, "Distribution
Systems-Shutdown, 11 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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offs ite circ uit. In addi tion some equipment that
requ ired by Unit 3 is powered from Unit 2 sourc es may be
Containment Atmospheric Dilu tion System, Standby (e.g .,
Treatment System, Emergency Serv ice Water System, Gas
Control Room Emergency Ven tilat ion System). Ther and Main
efore ,
qual ified circu its between the offs ite trans miss ion
and the Unit 2 onsi te Clas s IE AC elec trica l powe network
r
distr ibut ion subs ystem (s), and the DG(s) (not nece
diffe rent DG(s) from those being used to meet LCD ssari ly
3.8.2 .b
requ irem ents) capable of supp lying power to the requ
ired
Unit 2 subsystems of each of the requ ired
onents must
also be OPERABLE. Toge ther, OPERABILITY ofcomp
offs ite circ uit(s ) and requ ired DG(s) ensu resthetherequ ired
avai labi lity of suff icien t AC sour ces to oper ate
in a safe manner and to miti gate the consequences the plan t
post ulate d even ts durin g shutdown (e.g ., fuel handof
accid ents) .. Automatic initi atio n of the requ ired ling
shutdown cond ition s is spec ified in LCO 3.3.8 .1, DG durin g
LOP
Instr ume ntati on.
The qual ified Unit 3 offs ite circ uit must be capa
main taini ng rated frequency and volta ge while connble of
the resp ectiv e Unit 3 4 kV emergency bus( es), and ected to
acce pting requ ired loads durin g an accid ent. Qualof
offs ite circ uits are those that are desc ribed in ified
the UFSAR,
Technical Spec ifica tion Bases Sect ion 3.8.1 and are
the licen sing basis for the unit . A Unit 3 offs ite part of
cons ists of the incoming brea ker and disco nnec t to circ uit
the
start up and emergency auxi liary trans form er, the
resp
ectiv e
circ uit path to the emergency auxi liary trans form
er
and
the
circ uit path to the Unit 3 4 kV emergency buses requ
ired
by
LCO 3.8.8 , inclu ding feed er brea kers to the·r equi
red
Unit
3
4 kV emergency buse s. A qual ified Unit 2
offs ite circ uit's
requ irem ents are the same as the Unit 3 circ uit's
requ irem ents, except that the circ uit path, inclu
feed er brea kers , is to the Unit 2 4 kV emergency ding the
buses
requ ired to be OPERABLE by LCD 3.8.8 .
The requ ired DGs must be capa ble of start ing, acce
lerat ing
to rated speed and volta ge, and conn ectin g to thei
r
resp ectiv e Unit 3 emergency bus on dete ction of
unde rvolt age. This sequence must be accomplished bus
10 seco nds. Each DG must also be capa ble of accewith in
requ ired loads with in the assumed load ing sequencepting
inte rval s, and must cont inue to oper ate until offs
ite power
can be resto red to the 4 kV emergency buse s. Thes
e
capa bilit ies are requ ired to be met from a varie ty
of
initi al cond ition s such as DG in stand by with engin
e
hot and
DG in stand by with engine at ambient cond ition
s. Addi tiona l
cont in ed
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DG capab ilitie s must be demonstrated to meet requi red
Surve illanc es, e.g., capab ility of the DG to rever t to
standby statu s on an ECCS signa l while opera ting in paral lel
test mode. Proper sequencing of loads is a requi red
funct ion for DG OPERABILITY. The neces sary portio ns of the
Emergency Servi ce Water System are also requi red to provid e
appro priate coolin g to each requir ed DG.
The OPERABILITY requirements for the DG capab le of suppl ying
power to the Unit 2 powered equipment are the same as
descr ibed above, except that the requir ed DG must be capab le
of conne cting to its respe ctive Unit 2 4 kV emergency bus.
(In addit ion, the Unit 2 ECCS initia tion logic SRs are not
appli cable , as descr ibed in SR 3.8.2 .2 Bases .)
It is accep table for 4 kV emergency buses to be cross tied
during shutdown condi tions, permi tting a singl e offsi te
power circu it to supply all requir ed buses . No autom atic
trans fer capab ility is requir ed for offsi te circu its to be
consi dered OPERABLE.

APPLICABILITY

The AC sourc es are requir ed to be OPERABLE in MODES 4 and 5
and durin g movement of irrad iated fuel assem blies in the
secon dary containment to provid e assura nce that:
a.

Systems that provide core coolin g are avail able;

b.

Systems needed to mitig ate a fuel handl ing accid ent
are avail able;

c.

Systems neces sary to mitig ate the effec ts of event s
that can lead to core damage during shutdown are
avail able; and

d.

Instru menta tion and contr ol capab ility is avail able
for monit oring and maint aining the unit in a cold
shutdown condi tion or refue ling condi tion.

AC power requir ement s for MODES 1, 2, and 3 are covered in
LCO 3. 8 .1.
(conti nued)
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ACTIONS

LCO 3.0.3 is not appli cable while in MODE 4 or 5.
ver,
since irrad iated fuel assembly movement can occur inHowe
MODE
1,
2, or 3, the ACTIONS have been modified by a Note
stati ng
that LCD 3.0.3 is not appli cable . If moving irrad iated
fuel
assemblies while in MODE 4 or 5, LCO 3.0.3 would not speci
fy
any actio n. If moving irrad iated fuel assem blies while
in
MODE l, 2, or 3, the fuel movement is indep enden t of react
or
opera tions . Ther efore , in eithe r case, inab ility to suspe
nd
movement of irrad iated fuel assem blies would not be
suffi cient reason to requi re a react or shutdown.
A.I and B.1
With one or more requi red offsi te circu its inope rable
with one DG inope rable , the remaining requi red sourc es, or
be capable of suppo rting suffi cient requi red featu res may
system, subsystem, divis ion, component, or devic e) to (e.g. ,
conti nuati on of CORE ALTERATIONS, and fuel movement. allow
example, if two or more 4 kV emergency buses are requi For
red
per LCO 3.8.8 , one 4 kV emergency bus with offsi te power
avail able may be capab le of supplying suffi cien t requi
featu res. By the allowance of the optio n to decla re red
requi red featu res inope rable that are not powered from
offsi te power (Required Action A.I) or capab le of being
powered by the requi red DG (Required Action B.l),
appro priat e restr ictio ns can be implemented in accordance
with the affec ted featu re(s) LCOs' ACTIONS. Required
featu res remaining powered from a quali fied offsi te power
circu it, even if that circu it is consi dered inope rable
because it is not powering other requi red featu res, are
decla red inope rable by this Required Actio n. If a singl not
e DG
is credi ted with meeting both LCO 3.8.2 .d and one of
the
requi reme nts of LCO 3.8.2 .b, then the requi red featu res DG
remaining capab le of being powered by the DG are not
decla red inope rable by this Required Actio n, even if
is consi dered inope rable because it is not capab le of the DG
powering other requi red featu res.
A.2.1 . A.2.2 , A.2.3 , B.2.1 , 8.2.2 . B.2.3 . C.l, C.2.
and C.3
With an offsi te circu it not avail able to all requi red
4 kV
emergency buses or one requi red DG inope rable , the optio
still exist s to decla re all requi red featu res inope rablen

conti nu
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A.2.1 . A.2.2 ; A.2.3. B.2.1 . B.2.2 . B.2.3 . C.1. C.2. and
C.3
(cont inued )
(per Required Actions A.la nd B.1). Since this optio n
may
invol ve unde sired admi nistr ative effo rts, the allowance
suffi cien tly conse rvativ e actio ns is made. With two or for
requi red DGs inope rable , the minimum requi red diver sity more
AC power sourc es may not be avail able. It is, there fore,of
requi red to suspend CORE ALTERATIONS, and movement of
irrad iated fuel assemblies in the secondary containment.
Suspension of these activ ities shall not preclude comp
of actio ns to estab lish a safe cons ervat ive cond ition . letion
These actio ns minimize the prob abili ty of the occurrence
postu lated even ts. It is furth er requi red to immediatel of
initi ate actio n to resto re the requi red AC sources and y
conti nue this actio n until resto ratio n is accomplished to
in
order to provi de the neces sary AC power to the plant safet
y
syste ms.
The Completion Time of immediately is cons isten t with
requi red times for actio ns requi ring prompt atten tion. the
resto ratio n of the requi red AC elect rical power sourc es The
should be completed as quick ly as possi ble in order to
minimize the time during which the plant safet y system
s may
be witho ut suffi cient power.
Pursu ant to LCO 3.0.6 , the Distr ibuti on System ACTIONS
would
not be enter ed even if all AC sourc es to it are inope
rable
,
resul ting in de-en ergiz ation . Ther efore , the Required
Actions of Condition A have been modi fied by a Note to
indic ate that when Condition A is enter ed with no
power
to any requi red 4 kV emergency bus, ACTIONS for LCOAC 3.8.8
must be immediately enter ed. This Note allows Condition
to provi de requirements for the loss of the offsi te circuA
whether or not a requi red bus is de-en ergiz ed. LCO J.8.8 it
provi des the appro priat e restr ictio ns for the situa tion
invol ving a de-en ergiz ed bus.

SURVEILLANCE
REQUIREMENTS

SR 3.8.2 .1
SR 3.8.2 .1 requi res the SRs from LCO 3.8.1 that are
neces sary for ensur ing the OPERABILITY of the Unit 3 AC
sourc es in other than MODES 1, 2, and 3. SR 3.8.1 .8 is
not
continued
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SR

3.8.2 .1

(cont inued )

requi red to be met since only one offsi te circu it is
requi red to be OPERABLE. SR 3.8.1 .17 is not requi red
met because the requi red OPERABLE DG(s) is not requi redto be
to
undergo perio ds of being synchronized to the offsi te
circu it. SR 3.8.1 .20 is excepted because start ing
independence is not requi red with the DG(s) that is not
requi red to be OPERABLE. Refer to the corre spond ing Bases
for LCO 3.8.1 for a discu ssion of each SR.
This SR is modified by a Note. The reason for the Note
is
to precl ude requi ring the OPERABLE DG{s) from being
paral leled with the offsi te power network or other wise
rendered inope rable during the performance of SRs,
precl ude de-en ergiz ing a requi red 4 kV emergency busandor to
disco nnect ing a requi red offsi te circu it durin g performan
of SRs. With limit ed AC sourc es avail able, a singl e eventce
could compromise both the requi red circu it and the DG.
It
is the inten t that these SRs must still be capab le of
being
met, but actua l performance is not requi red durin g perio
ds
when the DG and offsi te circu it are requi red to be OPERA
BLE.
This SR is modified by a second Note. The reason for
Note is to precl ude requi ring the autom atic funct ions the
or the
DG(s) on an ECCS initi ation to be funct ional durin g perio
ds
when ECCS are not requi red.
SR

3.8.2 .2

This Surv eillan ce is provided to direc t that the appro
Surv eillan ces for the requi red Unit 2 AC sourc es are priat e
governed by the Unit 2 Technical Spec ifica tions .
Performance of the appli cable Unit 2 Surv eillan ces will
satis fy Unit 2 requi reme nts, as well as satis fying this
Unit 3 Surv eillan ce Requirement. Seven excep tions are
to the Unit 2 SRs of LCO 3.8.1 . SR 3.8.1 .8 is excep ted noted
only one Unit 2 offsi te circu it is requi red by the Unit when
3
Spec ifica tion, since there is not a second circu it to
trans fer to. SR 3.8.1 .12, SR 3.8.1 .13, SR 3.8.1 .17,
SR 3.8.1 .18 (ECCS load block requi reme nts only) , and
SR 3.8.1 .19 are excepted since these SRs test the Unit
ECCS initi ation signa l, which is not needed for the AC 2
sourc es to be OPERABLE on Unit 3. SR 3.8.1 .20 is excep
ted
since start ing independence is not requi red with the
DG(s)
that is not requi red to be OPERABLE.
con inued
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SR 3.8.2.2 (continued)
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 MODE 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 2 Technical Specifications exempts performance of a
Unit 2 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
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3
B 3.8
B 3.8.3

ELECTRICAL POWER SYSTEMS
Diesel Fuel Oil, Lube Oil, and Starting Air

BASES
BACKGROUND

Each of the four diesel generators (DGs) is provided with an
associated storage tank which collectively have a fuel oil
capacity sufficient 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 daj 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 an·y 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 fuel 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.
continued
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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 system is required to
circulate the lube oil to th~ 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.

APPLICABLE
SAFETY ANALYSES

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.

LCO

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
continued
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(continued)

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 DBA 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, "AC SourcesOperating," and LCO 3.8.2, "AC Sources-Shutdown."
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 DG is required, since each air start receiver
has the required capacity.

APPLICABILITY

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 abnormal 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.l 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.

ACTIONS

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
DG 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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A.l

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 reduction s that
maintain at least a 6 day supply (with fuel oil transfer
between storage tanks). These circumstan ces may be caused
by events such as:
a.

Full load operation required for an inadverte nt start
while at minimum required level; or

b.

Feed and bleed operation s that may be necessita ted by
increasing particula te levels or any number of other
oil quality degradatio ns.

This restrictio n allows sufficien t time for obtaining the
requisite replaceme nt volume and performing the analyses
required prior to addition of the fuel oil to the tank. A
period of 48 hours is considered sufficien t to complete
restoratio n of the required level prior to declaring the DG
inoperable . This period is acceptable based on the
remaining capacity( > 6 days), the fact that procedure s will
be initiated to obtain replenishm ent, and the low
probabili ty of an event during this brief period.
B.l
In this condition, the 7 day lube oil inventory , i.e.,
sufficien t lube oil to support 7 days of continuou s DG
operation at full load condition s, 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 equivalen t to a 6 day supply is 300 gallons.
This restrictio n allows sufficien t time for obtaining the
requisite replaceme nt volume. A period of 48 hours is
considered sufficien t to complete restoratio n of the
required volume prior to declaring the DG inoperabl e. This
period is acceptable based on the remaining capacity
(> 6 days), the low rate of usage, the fact that procedure s
will be initiated to obtain replenishm ent, and the low
probabili ty of an event during this brief period.
(continued )
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C.1
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.

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 is high
likelihood that the DG would still be capable of performing
its intended function.
E.1

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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ACTIONS

E.1

(continue d)

the air receiver pressure is restored to the required limit.
A period· of 48 hours is consider ed sufficie nt to complete
restorat ion to the required pressure prior to declarin g the
DG inoperab le. This period is acceptab le based on the
remainin g air start capacity , the fact that most DG starts
are accompli shed on the first attempt, and the low
probabi lity of an event during this brief period.
F.1

With a Required Action and associat ed Completi on Time of
Conditio n A, B, C, D, or E not met, or the stored diesel
fuel oil, lube oil, or starting air subsyste m not within
limits for reasons other than addresse d by Conditio ns A
through E, the associat ed DG may be incapabl e of performi ng
its intended function and must be immedia tely declared
inoperab le.
SURVEILLANCE
REQUIREMENTS

SR

3.8.3.1

This SR provides verifica tion that there is an adequate
useable inventor y of fuel oil in the storage tanks to
support each DG's operatio n of all four DGs for 7 days at
the worst case post accident time-dep endent load profile.
The 7 day period is sufficie nt time to place both Unit 2 and
Unit 3 in a safe shutdown conditio n and to bring in
replenish ment fuel from an offsite location .
The Surveill ance Frequenc y is controll ed under the
Surveill ance Frequenc y Control Program.
SR

3.8.3.2

This Surveilla nce ensures that sufficie nt lubricat ing oil
inventor y (combined inventory in the DG lube oil sump, lube
oil storage tank, and in a seismica lly qualifie d structure ) is
availabl e to support at least 7 days of full load operatio n
for each DG. The lube oil inventory equivale nt to a 7 day
supply is 350 gallons and is based on the DG manufac turer's
consumpt ion values for the run time of the DG. The entire
inventor y of lube oil required by Technica l Specific ations
shall be stored in a location which is seismic Class I and is
protecte d against other natural pheonome na. Implicit in this
SR is the requirem ent to verify the
(continue d)
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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
D4057-81 (Ref. 6);

b.

Verify in accordance with the tests specified in ASTM
D975-81 (Ref. 6) as discussed in Reference 7 that the
sample has a kinematic viscosity at 40°C of~ 1.9
centistokes ands 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
D1298-80 (Ref. 6) as discussed in Reference 7 that the
sample has an absolute specific gravity at 60/60°F of
~ 0.83 ands 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° ands 39°, or an API gravity of within 0.3° at
60°F when compared to the supplier's certification;
and
continued
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SR
d.

3.8.3.3

(continued)

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 LCQ 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 fo~ 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 propertiet specified in Table 1 of ASTM
0975-81, 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 9il 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 Surveillance ensures the availability of high quality
fuel oil for the DGs.
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 will
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.
continued
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3.8.3.3

(continued)-

Particulate concentrations should be determined in
accordance with ASTM 02276-78 (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 oi 1 and has a 1i mi t of 10 mg/1.
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 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.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.3.5

Mi crobi ol ogi cal 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
continued
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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
Surveil 1 ance.
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BACKGROUND

The DC electrical power system provides the AC emergency
power system with control power. It also provides a source
of reliable, uninterruptible 125/250 VDC power and 125 VDC
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 o~ 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 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 VDC
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 VDC 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 capable of being
supplied by Unit 2 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 MODE 1, 2, or 3, it must receive power from its
associated Unit 3 MCC. The safety related loads between the
125/250 VDC 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 normally fed from the Division I DC system.
(continued)
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During 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 batteries.
The DC power distribution system is described in more detail
in Bases for LCO 3. 8. 7, "Di stri but ion System-Operating,"
and LCO 3.8.8, "Distribution System-Shutdown."
Each battery has adequate storage capacity to carry the
required load continuously for approximately 2 hours.
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 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
division does not cause a failure in a redundant division.
There is no sharing between redundant Class IE divisions
such as batteries, battery chargers, or distribution panels.
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 life cycles
and the 100% design demand. The minimum design voltage for
sizing the battery using the methodology in IEEE 485
(Ref. 3) is based on a traditional 1.81 volts per cell at
the end of a 2 hour load profile. The battery terminal
voltage using 1.81 volts per cell is 105 V. Using the
LOOP/LOCA load profile, the predicted value of the battery
terminals is greater than 105 VDC at the end of the profile.
Many IE loads operate exclusively at the beginning of the
profile and require greater than the design minimum terminal
voltage. The analyzed voltage of the distribution panels
and the MCCs is greater than that required during the
LOOP/LOCA to support the operation of the IE loads during
the time period they are required to operate.
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
(continued)
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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.
A description of the Unit 2 DC power sources is provided in
the Bases for Unit 2 LCO 3.8.4, "DC Sources-Operating."

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume
that Engineered 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 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 wors~ case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.
LCO

The Unit 3 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 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 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, Unit 2 Division I and Division II DC electrical
power subsystems are also required to be OPERABLE. A Unit 2
(continued)
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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 subsystem 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 exception 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, "DC 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.
,

APPLICABILITY

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 electrical power requirements for MODES 4 and 5 are
addressed in LCO 3 .8. 5, "DC Sources- Shutdown.
11

ACTlONs·
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
are modified by a Note to indicate that when Condition A
(continued)
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(continued)

results in de-energization of a Unit 3 4 kV emergency bus or
a Unit 2 DC bus, Actions for LCO 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 3.8.4.8) 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 2 DC electrical power subsystem is inoperable
due to performance of SR 3.8.4.7 or SR 3.8.4.8, 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 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 3.8.4.8. Performance of
these two SRs will result in inoperability of the Unit 2 DC
divisional batt~ries since 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 perform 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.

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
bus. Therefore, the Required Actions of Condition A are
modified by a Note to indicate that when Condition A results
in de-energization of a Unit 3 4 kV emergency bus, Actions
for LCO 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 without regard to whether a
bus is de-energized. LCO 3.8.7 provides the appropriate
restriction for a de-energized bus.
(continued)
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If one of the Unit 2 DC electrical power subsystems is
inoperable for reasons other than Condition A, the remaining
DC electrical power subsystems have the capacity to support
a safe shutdown and to mitigate the 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 2 DC electrical power subsystem.
C.1

Condition C represents one Unit 3 division 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 therefor-e imperative that the operator's attention
focus on stabilizing the unit, minimizing the potential for
complete loss of DC power.
If one of the Unit 3 DC electrical power subsystems is
inoperable (e.g., inoperable battery/batterfes, inoperable
required battery charger/chargers, or inoperable required
battery charger/chargers and associated battery/batteries),
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 allowed time for an
inoperable Unit 3 DC Distribution System division.
(continued)
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12.....1
If the 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 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. 6) 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.1
Condition E 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.
SURVEILLANCE
REQUIREMENTS

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 DC 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 batteries helps to ensure the effectiveness of the
charging system and 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 (or
battery cell) and maintain the battery (or a battery cell)
in a fully charged state. The voltage requirements are
continued
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SR

3.8.4.1

(continued)

based on the minimum cell voltage that will maintain a
charged cell. This is consistent with the assumptions in
the battery sizing calculations. The SR must be performed
unless the battery is on equalize charge or has been on
equalize charge any time during the previous 1 day. 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 1 day. The additional 1 day allows time
for battery.voltage to return to normal after the equalize
charge anq 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 Frequency Control Program.
SR

3.8.4.2

Visual inspection to detect corrosion of the battery cells
and connections or measurement of the resistance of each
inter-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade b~ttery
performance.
The battery connection resistance limits are established to
maintain connection resistance as low as reasonably possible
to minimize the overall voltage drop across the battery, and
the possibility of battery damage due to heating of
connections.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.4.3

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance. The presence of physical damage or
deterioration does not necessarily represent a failure of
continued
.........,,.
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SR

3.8.4.3

(continued)

this SR, provided an evaluation determines that the physical
damage or deterioration does not affect the OPERABILITY of
the battery (its ability to perform its design function).
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.4.4 and SR

3.8.4.5

Visual inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anticorrosion material is used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection for corrosion is not intended to require
removal of and inspection under each terminal connection.
The removal of visible corrosion is a preventive maintenance
SR. The presence of visible corrosion does not necessarily
represent a failure of this SR, provided visible corrosion
is removed during performance of this Surveillance.
The battery connection resistance limits are established to
maintain connection resistance as low as reasonably possible
to minimize the overall voltage drop across the battery, and
the possibility of battery damage due to heating of
connections.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.8.4.6

Battery charger capability requirements are based on the
design capacity of the chargers. The minimum charging
capacity requirement is based on the capacity to maintain
the associated battery in its fully charged condition, and
continued
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SR

3.8.4.6

(continued)

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

3.8.4.7

A battery service test is a special test of the battery's
capability, as found, to satisfy the design requirements
(battery duty cycle) of the .DC Electrical Power System. The
discharge rate and test length corresponds to the design
~uty 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 either a modified performance discharge test or a
performance discharge test (described in the Bases for
SR 3.8.4.8) in lieu of a service test provided the test
performed envelops the duty cycle of the battery. This
substitution is acceptable because as long as the test
current is greater than or equal to the actual duty cycle of
the battery, SR 3.8.4.8 represents a more severe test of
battery capacity than a service test.
continued
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SR 3.8.4.7 (continued)
The reason for Note 2 is that performing the Surveillarrce
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.
SR 3.8.4.8
A battery performance discharge test is a test of the
constant current capacity of a battery, performed between 3
and 30 days after an equalize charge of the battery, 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.
A battery modified performance discharge test is a simulated
duty cycle consisting of just two rates; the one minute rate
published 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 rated
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 should remain
greater than or equal to the minimum battery terminal
voltage specified in the battery performance discharge test.
A modified performance 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 performance
discharge test.
Either the battery performance discharge test or the
modified performance discharge test is acceptable for
satisfying SR 3.8.4.8; however, the discharge test may be
(continued)
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SR

3.8.4.8

(continued)

used to satisfy SR 3.8.4.8 while satisfying the requirements
of SR 3.8.4.7 at the same time only if the test envelops the
duty cycle of the battery.
The acceptance criteria for this Surveillance is consistent
with IEEE-450 (Ref. 5) and IEEE-485 (Ref. 3). 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.
The Surveillance Frequency is controlled under the
Surveillance 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 manufacturers
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. 5), 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. If the rate of discharge varies
significantly from the previous discharge test, the absolute
battery capacity may change significantly, resulting in a
capacity drop exceeding the criteria specified above. This
absolute battery capacity change could be a result of acid
concentration in the plate material, which is not an
indication of degradation. Therefore, results of tests with
significant rate differences should be discussed with the
vendor and evaluated to determine if degradation has
occurred. All these Frequencies, with the exception of the
24 month Frequency, are consistent with the recommendations
in IEEE-450 (Ref. 5). The 24 month Frequency is acceptable,
given the battery has shown no signs of degradation, the
unit conditions required to perform the test and other
requirements existing to ensure battery performance during
these 24 month intervals. In addition, the 24 month
Frequency is intended to be consistent with expected fuel
cycle lengths.
continued
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(continued)

This SR is modified by a Note. The reason for the Note is
that performing the Surv.eillance 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. The DC batteries of the other
unit are exempted from this restriction since they are
required to be OPERABLE by both units and the Surveillance
cannot be performed in the manner required by the Note
without resulting in a dual unit shutdown.
SR 3.8.4.9
With the exception of this Surveillance, all other
Surveillances of this Specification (SR 3.8.4.1 through
SR 3.8.4.8) are applied only to the Unit 3 DC electrical
power subsystems. This Surveillance is provided to direct
that the appropriate Surveillances for the required Unit 2
DC electrical power subsystems 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 2SR 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.)
REFERENCES

1.

UFSAR, Chapter 14.

2.

"Proposed IEEE Criteria for Class IE Electrical
Systems for Nuclear Power Generating Stations," June
1969.

3.

IEEE Standard 485, 1983.
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.,

~

-

PBAPS UNIT 3

B 3.8-70

Revision No. O

DC Sources-Operating
B 3.8.4
BASES
REFERENCES
(continued)

PBAPS UN IT 3

4.

Regulatory Guide 1.93, December 1974.

5.

IEEE Standard 450, 1987.
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BASES
BACKGROUND

A desc riptio n of the DC sourc es is provided in the Bases
for
LCO 3.8.4 , "DC Sour ces-O perat ing."

APPLICABLE
SAFETY ANALYSES

The initi al cond ition s of Design Basis Accident and
trans ient analy ses in the UFSAR, Chapter 14 (Ref. 1),
that Engineered Safet y Feature systems are OPERABLE. assume
elect rical power system provi des normal and emergency The DC
elect rical power for the diese l gene rator s (DGs), emergDC
auxi liari es, and control and switc hing during all MODES ency
of
opera tion.
The OPERABILITY of the DC subsystems is cons isten t with
the
initi al assumptions of the accid ent analy ses and the
requirements for the supported syste ms' OPERABILITY.
The OPERABILITY of the minimum DC elect rical power sourc
es
during MODES 4 and 5 and durin g movement of irrad iated
fuel
assemblies in secondary containment ensur es that:
a.

The facil ity can be maintained in the shutdown or
refue ling cond ition for extended perio ds;

b.

Suff icien t instru ment ation and contr ol capa bility is
avail able for monitoring and main tainin g the unit
statu s; and

c.

Adequate DC elect rical power is provided to _mitigate
event s postu lated during shutdown, such as a fuel
handling accid ent.

The DC sourc es satis fy Crite rion 3 of the NRC Polic y
State ment .

LCD

The Unit 3 DC elect rical power subsystems, with each DC
subsystem cons istin g of two 125 V stati on batte ries in
serie s, two batte ry chargers Cone per batte ry), and the
corre spond ing contr ol equipment and inter conn ectin g cabli
ng
supplying power to the assoc iated bus, are requi red to
be
conti nu d
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OPERABLE to suppo rt Unit 3 DC distr ibuti on subsystems
requi red OPERABLE by LCD 3.8.8 , "Dis tribu tion
Systems-Shutdown." When the equipment requi red OPERA
BLE:
1) does not requi re 250 VOC from the DC elect rical power
subsystem; and 2) does not requi re 125 voe from one of
the
two 125 V batte ries of the DC elect rical power subsystem,
the Unit 3 DC elect rical power subsystem requi reme nts
modified to only inclu de one 125 V batte ry (the batte rycan be
needed to provide power to requi red equip ment ), an
assoc iated batte ry charg er, and the corre spond ing contr
equipment and inter conn ectin g cabli ng suppl ying 125 V ol
to the assoc iated bus. This excep tion is allowed only power
all 250 VDC loads are removed from the assoc iated bus. if
addit ion, DC contr ol power (which provi des contr ol power In
for
the 4 kV load circu it break ers and the feede r break ers
to
the 4 kV emergency bus) for two of the four 4 kV emerg
buses , as well as contr ol power for two of the diese l ency
gene rator s, is provided by the Unit 2 DC elect rical power
subsystems. There fore, the Unit 2 DC elect rical power
subsystems needed to suppo rt requi red components are also
requi red to be OPERABLE. The Unit 2 DC elect rical power
subsystem OPERABILITY requi reme nts are the same as those
requi red for a Unit 3 DC elect rical power subsystem.
addit ion, batte ry charg ers (Unit 2 and Unit 3) can be In
powered from the oppo site unit' s AC sourc e (as descr ibed
in
the·Background secti on of the Bases for LCO l.8.4 , "DC
Sour ces-O perat ing") , and be consi dered OPERABLE for the
purpose of meeting this LCD.
This requirement ensur es the avai labil ity of suffi cien
elect rical power sourc es to opera te the unit in. a safe t DC
manner and to mitig ate the consequences of postu lated
event s
durin g shutdown (e.g. , fuel handl ing accid ents and
inadv erten t react or vesse l draindown).

APPLICABILITY

The DC elect rical power sourc es requi red to be OPERA
MODES 4 and 5 and durin g movement of irrad iated fuel BLE in
assem blies in the secondary containment provi de assur ance
that:
a.

Required featu res to provi de core cooli ng are
avail able;
c ntinu ed
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b.

Required featu res needed to miti gate a fuel hand
ling
accid ent are avai lable ;

c.

Required featu res nece ssary to miti gate the effe cts
of
even ts that can lead to core damage durin g shutdown
are avai lable ; and

d.

Instr umen tatio n and cont rol capa bilit y is avai lable
for monitoring and main taini ng the unit in a cold
shutdown cond~tion or refue ling cond ition .

The DC elec trica l power requ irem ents for MODES l,
2, and 3
are covered in LCO 3.8.4 .
ACTIONS

LCO 3.0.3 is not appl icab le while in MODE 4 or
since irrad iated fuel assembly movement can occu5.r However,
in MODE 1,
2, or 3, the ACTIONS have been modi fied by
a Note stati ng
that LCD 3.0.3 is not appl icab le. If moving irrad
assem blies while in MODE 4 or 5, LCO 3.0.3 would iated fuel
any actio n. If moving irrad iated fuel assem blies not spec ify
MODE 1, 2, or 3, the fuel movement is indep ende nt while in
oper ation s. Ther efore , in eithe r case , inab ility of reac tor
movement of irrad iated fuel assem blies would not to suspend
suff icien t reason to requ ire a reac tor shutdown. be
A.1. A.2. 1, A.2. 2, and A.2.3
If more than one DC distr ibut ion subsystem is requ
ired
acco rding to LCD 3.8.8 , the DC elec trica l power subsy
stems
remaining OPERABLE with one or more DC elec trica l
powe
r
subsystems inop erab le may be capa ble of supp ortin
g
suff icien t requ ired featu res to allow cont inua tion
ALTERATIONS, fuel movement, and oper ation s with a of CORE
pote ntial
for drain ing the reac tor vess el.
By allowance of the optio n to decl are requ ired featu
res
inop erab le with asso ciate d DC elec trica l power subsy
stem
s
inop erab le, appr opria te restr ictio ns are implement
ed
in
accordance with the affec ted system LCOs' ACTIONS.
in many insta nces , this optio n may invo lve unde sired However,
adm inist rativ e effo rts. Ther efore , the allowance
suff icien tly cons erva tive actio ns is made (i.e ., for
to suspend
CORE ALTERATIONS, movement of irrad iated fuel assem
secondary conta inme nt, and any acti vitie s that couldblies in
resu lt
in inad verte nt drain ing of the reac tor vess el).
conti nue
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A.1. A.2. 1. A.2. 2. and A.2.3

(con tinu ed)

Suspension of thes e acti viti es shal l not prec
lude completion
of actio ns to esta blis h a safe cons erva tive cond
ition .
These actio ns minimize the prob abil ity of the
occu
rren ce of
post ulat ed even ts. It is furt her requ ired to
imm
edia
tely
init iate actio n to resto re the requ ired DC elec
trica
l
power
subsystems and to cont inue this actio n unti l
rest
orat
ion
is
accomplished in orde r to prov ide the nece ssar
y
DC
elec
trica
l
power to the plan t safe ty syste ms.
The Completion Time of· immediately is cons isten
requ ired times for actio ns requ iring prompt attet with the
rest orat ion of the requ ired DC elec trica l powe ntio n. The
should be completed as quic kly as poss ible in r subsystems
minimize the time duri ng which the plan t safe orde r to
ty systems may
be with out suff icie nt power.
SURVEILLANCE
REQUIREMENTS

SR

3.8. 5.1

SR 3.8. 5.1 requ ires performance of all Surv eilla
requ ired by SR 3.8. 4.1 through SR 3.8. 4.8. Thernces
the corr espo ndin g Bases for LCD 3.8. 4 for a disc efor e, see
ussi on of
each SR.
This SR is modified by a Note. The reas on for
the Note is
to prec lude requ iring the OPERABLE DC elec trica
l
power
subsystems from being disc harg ed below thei r
capa
bilit y to
prov ide the requ ired power supply or othe rwis
e
rend
ered
inop erab le during the performance of SRs. It
is
the
inte nt
that thes e SRs must stil l be capa ble of being
met,
but
actu al performance is not requ ired .
SR

3.8. 5.2

This Surv eilla nce is provided to dire ct that
Surv eilla nces for the requ ired Unit 2 DC electhe appr opri ate
subsystems are governed by the Unit 2 Technicatrica l power
Spe cific atio ns. Performance of the appl icab l
le Unit 2
Surv eilla nces will sati sfy Unit 2 requ irem ents
sati sfyi ng this Unit 3 Surv eilla nce Requirem , as well as
ent. The
Frequency requ ired by the appl icab le Unit 2 SR
also governs
performance of that SR for Unit 3.
c ntin ued

PBAPS UNIT 3

B 3.8- 75

Revision No. 143

DC Sources~Shutdown
B 3.8.5
BASES
SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.8.5.2

(continued)

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 an SR is exempted, the SR still
must be met.)
1.

UFSAR, Chapter 14.

-
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B 3.8.6 Battery Cell Parameters
BASES
BACKGROUND

This LCD delineates the limits·on electrolyte temperature,
level, float voltage, and specific gravity 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."

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) 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 consistent 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.
Since battery cell parameters support the operation of the
DC electrical power subsystems, they satisfy Criterion 3 of
the NRC Policy Statement.

LCO

Battery cell 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 DBA. ·
Electrolyte limits are conservatively established, allowing
continued DC electrical system function even with Category A
and B limits not met.

APPLICABILITY

The battery cell parameters are required solely for the
support of the associated DC electrical power subsystem.
Therefore, these cell 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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ACTIONS

A.I, A.2, and A.3
With parameters of one or more cells in one or more
batteries not within limits (i.e., Category A limits not met
or Category B limits not met, or Category A and B limits not
met) but within the Category C limits specified in
Table 3.8.6-1, the battery is degraded but there is still
sufficient capacity to perform the intended function.
Therefore, the affected battery is not required to be
considered inoperable solely as a result of Category A or B
limits not met, and continued operation is permitted for a
1 imited period.
The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C limits within
I hour (Required Action A.I). This check provides a quick
indication of the status of the remainder of the battery
cells. One hour provides time to inspect the electrolyte
level and to confirm the float voltage of the pilot cells.
One hour is considered a reasonable amount of time to
perform the required verification.
Verification that the Category C limits are met (Required
Action A.2) provides assurance that during the time needed
to restore the parameters to the Category A and B 1imits·,
the battery is still capable of performing its intended
function. A period of 24 hours is allowed to complete the
initial verification because specific gravity measurements
must be obtained for each connected cell. Taking into
consideration both the time required to perform the required
verification and the assurance that the battery cell
parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at
7 day intervals until the parameters are restored to
Category A or B limits. This periodic verification is
consistent with the normal Frequency of pilot cell
surveillances.

-

(

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and B limits. Taking into consideration that,
while battery capacity is degraded, sufficient capacity
exists to perform the intended function and to allow time to
fully restore the battery cell parameters to normal limits,
this time is acceptable for operation prior to declaring the
DC batteries inoperable.
·
(continued)
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.B...._l

SURVEILLANCE
REQUIREMENTS

SR

When any battery parameter is outside the Category C limit
for any connected cell, sufficient capacity to supply the
maximum expected load requirement is not ensured and the
corresponding DC electrical power subsystem must be declared
inoperable. Additionally, other potentially extreme
conditions, such as not completing the Required Actions of
Condition A within the required Completion Time or average
electrolyte temperature of representative cells falling
below 40°F, also are cause for immediately declaring the
associated DC electrical power subsystem inoperable.
3.8.6.1

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 2), which recommends regular
battery inspections including voltage, specific gravity, and
electrolyte temperature of pilot cells. The SR 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 allows
time for battery parameters to return to normal .after the
equalize charge (nominally 3 days) and time to perform the
test (nominally 1 day). 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 Frequency Control Program.
SR

3.8.6.2

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program. In addition, within
24 hours of a battery discharge< 100 V or within 24 hours
of a battery overcharge> 145 V, the battery must be
demonstrated to meet Category B limits. Transients, such as
motor starting transients which may momentarily cause
battery voltage to drop to~ 100 V, do not constitute
battery discharge provided the battery terminal voltage and
float current return to pre-transient values. This
inspection is also consistent with IEEE-450 (Ref. 2), which
recommends special inspections following a severe discharge
or overcharge, to ensure that no significant degradation of
the battery occurs as a consequence of such discharge or
overcharge.
continued
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SR

3.8.6.3

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
Lower than normal temperatures act to inhibit or reduce
battery capacity. This SR ensures that the operating
temperatures remain within an acceptable operating range.
Table 3.8.6-1
This table delineates the limits on electrolyte level, float
voltage, and specific gravity for three different
categories. The meaning of each category is discussed
below.
Category A defines the normal parameter limit for each
desigTiated pilot cell in each battery. The cells selected
as pilot cells are those whose temperature, voltage, and
electrolyte specific gravity approximate the state of charge
of the entire battery.

C

The Category A limits specified for electrolyte level are
based on manufacturer's recommendations and are consistent
with the guidance in IEEE-450 (Ref. 2), with the extra
~ inch allowance above the high water level indication for
operating margin to account for temperature and charge
effects. In addition to this allowance, footnote a to
Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided
it is not overflowing. These limits ensure that the ·plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 2) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.
The Category A limit specified for float voltage is~ 2.13 V
per cell. This value is based on the recommendation of
IEEE-450 (Ref. 2), which states that prolonged operation of
cells below 2.13 V can reduce the life expectancy of cells.
The Category A limit specified for specific gravity for each
pilot cell is~ 1.195 (0.020 below the manufacturer's fully
continued
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(continued)

charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged -cell with adequate capacity.
According to IEEE-450.(Ref. 2), the specific gravity
readings are based on a temperature of 77°F (25°C).
The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3°F (l.67°C)
above 77°F (25°C), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3°F below 77°F. The specific
gravity of the electrolyte in a cell increases with a loss
of water due to electrolysis or evaporation. Level
correction will be in accordance with manufacturer's
recommendations.
Category B defines the normal parameter limits for each
connected cell. The term "connected cell" excludes any
battery cell that may be jumpered out.
The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above. The Category B limit
specified for specific gravity for each connected cell is
;a:: 1.195 (0.020 below the manufacturer's fully charged,
nominal specific gravity) with the average of all connected
cells 1.205 (0.010 below the manufacturer's fully charged,
nominal specific gravity). These values were developed from
manufacturer's recommendations. The minimum specific
gravity value required for each cell ensures that the
effects of a highly charged or newly installed cell do not
mask overall degradation of the battery.
Category C defines the limit for each connected cell. These
values, although reduced, provide assurance that sufficient
capacity exists to perform the intended function and
maintain a margin of safety. When any battery parameter is
outside the Category C limit, the assurance of sufficient
capacity described above no longer exists, and the battery
must be declared inoperable.
The Category C limit specified for electrolyte level (above
the top of the plates and not overflowing) ensure that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C Allowable
Value for voltage is based on IEEE-450 (Ref. 2), which
(continued}
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states that a cell voltage of 2.07 V or below, under float
conditions and not caused by elevated temperature of the
cell, indicates internal cell problems and may require cell
replacement.
The Category C limit of average specific gravity~ 1.190, is
based on manufacturer's recommendations. In addition to
that limit, it is required that the specific gravity for
each connected cell must be no less than 0.020 below the
average of all connected cells. This limit ensures that the
effect of a highly charged or new cell does not mask overall
degradation of the battery.
The footnotes to Table 3.8.6-1 that apply to specific
gravity are applicable to Category A, B, and C specific
gravity. Footnote b of Table 3.8.6-1 requires the above
mentioned correction for electrolyte level and temperature,
with the exception that level correction is not required
when battery charging current, while on float charge, is
< 1 amp. This current provides, in general, an indication
of overall battery condition.

(

--

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize.
A stabilized charger current is an acceptable alternative to
specific gravity measurement for determining the state of
charge of the designated pilot cell. This phenomenon is
discussed in IEEE-450 (Ref. 2). Footnote c to Table 3~8.6-1
allows the float charge current to be used as an alternate
to specific gravity for up to 180 days following a battery
recharge after a deep discharge. Within .180 days each
connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
significant, and confirming measurements must be made within
30 days.
REFERENCES

1.

UFSAR, Chapter 14.

2.

.IEEE Standard 450, 1987.
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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 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 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 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
receive 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 Power Distribution System is
provided in the Bases for Unit 2 LCO 3.8.7, "Distribution
System-Operating."
The list of required Unit 3 distribution buses is presented
in Table B 3.8.7-1.
(continued)
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APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
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.
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.
LCD

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 maintain 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 is a subsystem. In
addition, since some components required by Unit 3 receive
power through Unit 2 electrical power distribution.
subsystems (e.g., Containment Atmospheric Dilution (CAD)
System, Standby Gas Treatment (SGT) System, Emergency
Service Water System, Main Control Room Emergency
Ventilation (MCREV) System, and DC control power for two of
the four 4 kV emergency buses, as well as control power for
(continued)
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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 Unit 2
electrical power distribution subsystems that may be
required are listed in 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 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 buses 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. 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 (as read from the associated battery
charger).
Based on the number of safety significant electrical loads
associated with 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
distributi-0n 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
distribution systems are not listed in Table B 3.8.7-1. The
loss of electrical loads associated with these electrical
power distribution 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
(continued)
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supplying a single MCC fails open), the tndividual loads on
the electrical power distribution component would be
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 in Table B 3.8.7-1
(e.g., loss of a 4 kV emergency bus, which results in deenergization 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 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 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 powered
from the same offsite circuit.
·

L

APPLICABILITY

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 OBA.
(continued)
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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 LCO 3.8.8, "Distribution Systems-Shutdown."

ACTIONS
Pursuant to LCO 3.0.6, the DC Sources-Operating ACTIONS
would not be entered even if the AC electrical power
distribution subsystem inoperability resulted in deenergization 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 2 battery charger, Actions for LCO 3.8.4
must be immediately entered. This allows 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. LCO 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 l-0ss 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.

If one of the Unit 2 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
(continued)
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B.l (continued}
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 distribution
subsystem and takes into consideration the importance of the
Unit 2 DC electrical power distribution subsystem.
C.1

With one Unit 3 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
in 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 3 AC
electrical power distribution subsystem must be restored to
OPERABLE status within 8 hours.
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 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 theunit, 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).
11

)
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D.l
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 subsystem could result in the minimum required
ESF functions not being supported. Therefore, the Unit 3 DC
electrical power distribution subsystem must be restored to
OPERABLE status within 2 hours.
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.
continued
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(continued)

stabilizing the plant, minimizing the potential for loss of
power to the remaining electrical power distribution
subsystem, and restoring power to the affected electrical
power distribution subsystem.
This 2 hour limit is more conservative than Completion Times
allowed for the majority of components that would be without
power. Taking exception to LCO 3.0.2 for components without
adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:
a.

The potential for decreased safety when requ1r1ng a
change in plant conditions (i.e., requiring a
shutdown) while not allowing stable operations to
continue;

b.

The potential for decreased safety when requ1r1ng
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).
continued
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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 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 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.
SURVEILLANCE
REQUIREMENTS

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
alignment ensures the appropriate separation and
independence of the electrical buses are maintained, and
power is available to each required bus. The verification
of indicated power availability on the AC and DC buses
continued
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3.8.7.1

(continued)

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 voltage alarms. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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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 and DC Electrical Power Distribution Systems
TYPE

VOLTAGE

DIVISION I*

AC buses

4160 V

Emergency Buses
E13, E33

Emergency Buses
E23, E43

480 V

Load Centers
E134, E334

Load Centers
E234, E434

250 V

Distribution Panel
3AD18

Distribution Panel
3BD18

DC buses

-

DIVISION II*

* Each- division of the AC and DC electrical power distribution systems is
a subsystem.
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Distr ibuti on Systems-Shutdown

BASES
BACKGROUND

A descr iptio n of the AC and DC elect rical power distr ibuti
system is provided in the Bases for LCO 3.8.7 , "Dis tribu on
tion
Syste ms-O perat ing."

APPLICABLE
SAFETY ANALYSES

The initi al cond ition s of Design Basis A~cident and
trans ient analy ses in the UFSAR, Chapter 14 (Ref. 1),
Engineered Safet y Featu re CESF) systems are OPERABLE. assume
The
AC and DC elect rical power distr ibuti on systems are desig
to provi de suffi cient capa city, capa bility , redundancy ned
, and
relia bilit y to ensur e the avai labil ity of neces sary power
to
ESF systems so that the fuel, Reactor Coolant System,
and
containment design limit s are not exceeded.
The OPERABILITY of the AC and DC elect rical power
distr ibuti on system is cons isten t with the initi al
assumptions of the accid ent analy ses and the requi reme
nts
for the s~pported systems' OPERABILITY.
The OPERABILITY of the minimum AC and DC elect rical
sourc es and assoc iated power distr ibuti on subsystems power
MODES 4 and 5 and during movement of irrad iated fuel durin g
assem blies in the secondary conta inme nt ensur es that:
a.

The facil ity can be main taine d in the shutdown or
refue ling cond ition for extended perio ds;

b.

Suffi cient instru ment ation and contr ol capa bility is
avail able for monitoring and main tainin g the unit
statu s; and

c.

Adequate power is provided to mitig ate event s
postu lated during shutdown, such as fuel handling
accid ent.

The AC and DC elect rical power distr ibuti on systems satis
fy
Crite rion 3 of the NRC Polic y State ment .
(cont inued )
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Various combinations of subs yste ms, equipment,
and
components are requ ired OPERABLE by othe r LCOs
,
the spec ific plan t cond ition . Imp licit in thos depending on
e
requ irem ents is the requ ired OPERABILITY of nece
ssar y
supp ort requ ired feat ures . This LCD exp licit
ly
requ
ires
ener giza tion of the port ions of the Unit 3 elec
trica
l
dist ribu tion system nece ssary to supp ort OPER
ABILITY of
Technical Spec ifica tion s requ ired syste ms, equi
com pone nts-b oth spec ifica lly addr esse d by thei pment, and
and imp licit ly requ ired by the defi nitio n of r own LCD,
OPERABILITY.
In addi tion some components that may be requ ired
by Unit 3
rece ive power through Unit 2 elec trica l power
dist
ribu tion
subsystems (e.g ., Standby Gas Treatment System,
Main
Control
Room Emergency Ven tilat ion System, and DC cont
rol
powe
r for
two of the four 4 kV emergency buse s, as well
as
cont
rol
power for two of the dies el gene rato rs). Ther
efor e, Unit 2
AC and DC elec trica l power dist ribu tion subsystem
supp ort the requ ired equipment must also be OPER s needed to
ABLE.
In addi tion , it is acce ptab le for requ ired
s to be
cros s-tie d during shutdown cond ition s, permbuse
ittin
source to supply mult iple redundant buse s, prov g a sing le
sour ce is capa ble of main taini ng prop er frequ ided the
ency (if
requ ired ) and volt age.
Main taini ng thes e port ions of the dist ribu tion
ener gize d ensu res the avai labi lity of suff icie system
oper ate the plan t in a safe manner to miti gate nt powe~ to
consequences of post ulate d even ts duri ng shutd the
own (e.g .,
fuel hand ling acci dent s and inad vert ent reac tor
vess el
draindown).

APPLICABILITY

The AC and DC elec trica l power dist ribu tion subs
ystems
requ ired to be OPERABLE in MODES 4 and 5 and
duri
ng movement
of irrad iate d fuel asse mbli es in the secondar
y
cont
ainment
prov ide assu ranc e that :
a.

Systems that provide core cool ing are avai labl
e;

b.

Systems needed to miti gate a fuel hand ling acci
dent
are avai labl e;
c ntinu ed
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Dist ribu tion Systems-Shutdown
B 3.8.8
BASES
APPLICABILITY
(con tinue d)

C.

Systems nece ssary to mitig ate the effe cts of even
that can lead to core damage durin g shutdown are ts
avai lable ; and

d.

Instr umen tatio n and cont rol capa bilit y is avai lable
for moni torin g and main taini ng the unit in a cold
shutdown cond ition or refue ling cond ition .

The AC and DC elec trica l power distr ibut ion subsy
requirements for MODES 1, 2, and 3 are covered in stem
LCD 3.8.7 .
ACTIONS

LCO 3.0.3 is not appl icab le while in MODE 4 or
since irrad iated fuel assembly movement can occu5.r However,
2, or 3, the ACTIONS have been modified by a Note in MODE 1,
that LCO 3.0.3 is not appl icab le. If moving irrad stati ng
assem blies while in MODE 4 ors~ LCO 3.0.3 would iated fuel
any actio n. If moving irrad iated fuel assem blies not spec ify
MODE l, 2, or 3, the fuel movement is indep ende nt while in
oper ation s. Ther efore , in eithe r case , inab ility of reac tor
movement of i~rad iated fuel assem blies would not to suspend
suff icien t reason to requ ire a reac tor shutdown. be
A.l. A.2. 1. A.2. 2. A.2.3 , and A.2.4
Although redundant requ ired featu res may requ ire
redundant
elec trica l power distr ibut ion subsystems to be OPER
OPERABLE distr ibut ion subsystem may be capa ble of ABLE, one
suff icien t requ ired featu res to allow cont inua tion supp ortin g
of CORE
ALTERATIONS, and fuel movement. By allow ing the
optio
n to
decl are requ ired featu res inop erab le with asso ciate
d
elec trica l power distr ibut ion subsystems inop erab
le,
appr opria te restr ictio ns are implemented in accordanc
the affec ted distr ibut ion subsystem LCO's Required e with
However, in many insta nces this optio n may invo lve Actio ns.
adm inist rativ e effo rts. Ther efore , the allow ance unde sired
suff icien tly cons erva tive actio ns is made, Ci .e., for
CORE ALTERATIONS, and movement of .irra diate d fuel to suspend
assem blies
in the secondary conta inme nt).
c ntinu ed
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Di stri buti on Syste ms~ Shutdown
B 3.8.8
BASES
ACTIONS

A.l, A.2.1 . A.2.2 . A.2. 3, and A.2.4

(con tinue d)

Suspension of these acti vitie s shall not precl ude
of actio ns to esta blish a safe cons erva tive cond comp letio n
ition .
These actio ns minimize the prob abili ty of the occu
post ulate d even ts. It is furth er requ ired to imm rrenc e of
initi ate actio n to resto re the requ ired AC and DC ediat ely
power distr ibut ion subsystems and to conti nue this elec trica l
until resto ratio n is accomplished in orde r to prov actio n
ide the
nece ssary power to the plan t safe ty systems.
Notwithstanding performance of the above cons erva
Required Actio ns, a requ ired resid ual heat removaltive
cool ing (RHR-SDC) subsystem may be inop erab le. In -shutdown
case , Required Actions A.2.1 throu gh A.2.4 do not this
addr ess the concerns relat ing to cool ant circu latioadeq uate ly
heat removal. Pursuant to LCO 3.0.6 , the RHR-SDC n and
would not be ente red. Ther efore , Required Action ACTIONS
provided to dire ct decl aring RHR-SDC inop erab le, A.2.5 is
resu lts in takin g the appr opria te RHR-SDC ACTIONS.which
The Completion Time of immediately is cons isten t
requ ired times for actio ns requ iring prompt atten with the
re?to ratio n of the requ ired elec trica l power distrtion . The
subsystems should be completed as quic kly as poss ibut ion
orde r to minimize the time the plan t safe ty syste ible in
ms may be
with out power.
SURVEILLANCE
REQUIREMENTS

SR

3.8.8 .1

This Surv eilla nce veri fies that the AC and DC elec
power distr ibut ion subsystem is func tioni ng prop trica l
erly, with
the buses ener gized . The veri fica tion of indic ated
avai labi lity on the buses ensu res that the requ ired power
read ily avai lable for motive as well as cont rol funcpower is
tions
for criti cal system loads conn ected to these buse
s.
This
may be performed by veri ficat ion of absence of low
volta
ge
alarm s. The Surv eilla nce Frequency is cont rolle d
unde
r
the
Surv eilla nce Frequency Control Program.
REFERENCES
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Refueling Equipment Interlocks
B 3.9.1
B 3.9 REFUELING OPERATIONS
B 3.9.1

Refueling Equipment Interlocks

BASES
BACKGROUND

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 urider 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 refuelfng 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 nperations 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 withdr~wing a control rod.
(continued)
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Refueling Equipment Interlocks
B 3.9.1

BASES
BACKGROUND
{continued)

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 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
SAFETY ANALYSES

The refueling interlocks are explicitly assumed in the UFSAR
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.
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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Refueling Equipment Interlocks
B 3.9.1

BASES

(continued)

LCO

To prevent criticality during refueling, the refueling
interlocks ensure 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 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.

APPLICABILITY

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 I, 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.

ACTIONS
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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Refueling Equipment Interlocks
B 3.9.1

)
BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.9.1.1

Performance of a CHANNEL FUNCTIONAL TEST demonstrates each
required refueling equipment interlock will function
properly when a simulated or actual signal indicative 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.
REFERENCES

1.

UFSAR, Sections 1.5.1.1, 1.5.1.8.1, 1.5.2.2.7, and
1.5.2.7.1.
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UFSAR, Section 7.6.3.

3.

UFSAR, Section 14.5.3.3.

4.

UFSAR, Section 14.5.3.4.
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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. I). 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 allrods-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).

L

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~SAFETY ANALYSES

The refueling position one-rod-out interlock is explicitly
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.
The refuel p·osition one-rod-out interlock and adequate SDM
(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.
11

(continued)
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Refuel Position One-Rod-Out Interlock
B 3.9.2
BASES
APPLICABLE
SAFETY ANALYSES
{continued)

The refuel position one-rod-out interlock satisfies
Criterion 3 of the NRC Policy Statement.

LCD

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.

APPLICABILITY

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
(LCD 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 (LCD 3.3.2.1) ensures all
control rods are inserted, thereby preventing criticality
during shutdown conditions.

ACTIONS

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 more than one control rod
from being withdrawn. This condition may lead to
criticality.
Control rod withdrawal 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. 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 Interlock
B 3.9.2

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

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
wi l l be OPERA BLE when re qui red . By l oc ki ng t he re a ct o r
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.
II

II

The Surveillance Frequency is 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 indicative 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.
REFERENCES
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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 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 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 during refueling operations.

APPLICABLE
SAFETY ANALYSES

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
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

)

BASES

(continued)

LCD

All control rods must be fully inserted during applicable
refueling conditions to minimize the probability of an
inadvertent criticality during refueling.

APPLICABILITY

During MODE 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 cell. 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.

ACTIONS

A.l
With 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.

SU RV EI LLANCE
REQUIREMENTS

SR

3.9.3.1

Dufing 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 controlled under the
Surveillance Frequency Control Program.
REFERENCES

PBAPS UN IT 3

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 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 information 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 condittons (Ref. 1).
The control rods serve as the system capable of maintaining
the reactor subcritical in cold conditions.

APPLICABLE
SAFETY ANALYSES

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 (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
BASES

(continued)

LCO

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.

APPLICABILITY

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.

ACTIONS

(_

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
appropria~e 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 immediately 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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Control Rod Position Indication
B 3.9.4
BASES
ACTIONS

A.I.I, A.1.2, A.1.3, A.2.1 and A.2.2

(co·ntinued)

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 disarmed), 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).

SURVEILLANCE
REQUIREMENTS

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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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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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
SAFETY ANALYSES

Prevention and mitigation of prompt reactivity excursions
during refueling are provided by 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).
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.

LCO

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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(continued)

being 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.

APPLICABILITY

During MODE 5, withdrawn control rods must be OPERABLE to
ensure that in a scram the control rods wi 11 insert and
provide the required negative reactivity to maintain the
reactor subcriti cal.
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.

ACTIONS
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.
SURVEILLANCE
REQUIREMENTS

SR

3.9.5.1 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~ 940 psig.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
continued
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SURVEILLANCE
REQUIREMENTS

REFERENCES
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SR 3.9.5.1 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 acknowledges 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.

UFSAR, Section 1.5.

2.

UFSAR, Section 14.5.3.3.

3.

UFSAR, Section 14.5.3.4.
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B 3.9
B 3.9.6

REFUELING OPERATIONS
Reactor Pressure Vessel (RPV) Water Level

BASES
BACKGROUND

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.

APPLICABLE
SAFETY ANALYSES

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 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 in the core, as well as the dropped assembly,
(continued)

PBAPS UNIT 3

B 3.9-17

Revision No. 76

RPV Water Level
B 3.9.6
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

dropping an assembly on the RPV flange 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.

LCO

A minimum 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
limits.
APPLICABILITY

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 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 LCO 3.7.7, Spent Fuel Storage Pool Water Level.
0

11

ACTIONS
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 immediately 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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(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.9.6.1

Verification of a m1n1mum water level of 458 inches above
RPV instrument zero ensures that the design basis for the
postulated fuel handling accident analysis during refueling
operati ans 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.
REFERENCES
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1.

UFSAR, Section 14.6.4.

2.

UFSAR, Section 10.3.

3.

10 CFR 50.67.
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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 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 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 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
SAFETY ANALYSES

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.

LCO

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·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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(continued)

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
subsystem. 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 Not~ is provided to allow a 2 hour exception to
shut down the operating subsystem every 8 hours.

APPLICABILITY

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 CECCS) 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.

ACTIONS

A.1
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 in reduced decay heat removal capability. The 1 hour
Completion Time is based on decay heat removal function and
continued
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A.I

(continued)

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. For example, this may include the use of the
Reactor Water Cleanup System, operating with the
regenerative heat exchanger bypassed. The method used to
remove the decay heat should be the most prudent choice
based on unit conditions.
B.1, 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 ActiOD A.l, 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 g.as
treatment subsystem for Unit 3 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)

L
PBAPS UNIT 3

B 3.9-22

Revision No. O

RHR-High Water Level
B 3. 9. 7 .

~)

BASES
ACTIONS
(continued)

C.l and C.2
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.

SURVEILLANCE
REQUIREMENTS

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 RHR shutdown cooling subsystems and may also
prevent wate~ 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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SR

3.9.7.2

(continued)

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 di.scovered
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 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 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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SR

3.9.7.2

(continued)

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 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.

REFERENCES
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B 3.9.8 Residual Heat Removal (RHR)~Low Water Level
BASES
BACKGROUND

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 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 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
SAFETY ANALYSES

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.

LCO

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 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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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.

APPLICABILITY

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 CRCIC) 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
CRHR) -High Water Level."

ACTIONS
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
continued
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A.I

(continued)

LCD. 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
capability.
Alternate decay heat removal methods are available to the
operators for review and preplanning in the unit's Operating
Procedures. For example, this may include the use of the
Reactor Water Cleanup System, operating with the
regenerative heat exchanger bypassed. The method used to
remove decay heat should be the most prudent choice based on
unit conditions.
8.1, 8.2,· and 8.3

·

With the required decay heat removal subsystem(s) inoperable
and the required alternate method(s) of decay heat removal
not available in accordance with Required Action A.I,
additional action_s 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 3 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 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, 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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C.l and C.2
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 co~lant 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.

SURVEILLANCE
REQUIREMENTS

SR

3.9.8.1

This Surveillance demonstrates that one 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
capabi 1 ity.
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
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, 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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SR

3.9.8.2

(continued)

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 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.
~HR 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
parameters, remote monitoring) may be used to monitor the
continued
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SURVEILLANCE
REQUIREMENTS

SR

3.9.8.2

(continued)

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. T~e 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.

REFERENCES
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B 3.10.1

Inservice Leak and Hydrostatic Testing Operation

BASES
BACKGROUND

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 (at the required pressures) allowed for these
tests are determined from the RPV pressure and temperature
(PIT) 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 ~oughness 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 nece~sary, based upon the results of analyses of
irradiated surveillance specimens removed from the vessel.
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
continued
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test can be impractic al. Removal of heat addition from
recircula tion pump operation and reactor core decay heat can
be coarsely controlled by control rod drive hydraulic system
flow and reactor water cleanup system non-regen erative heat
exchanger operation . Test condition s are focused on
maintaini ng a steady state pressure, and tightly limited
temperatu re control poses an unnecessa ry burden on the
operator and may not be achievabl e in certain instances .
The hydrostat ic and
increasin g pressure
testing required by
reactor pressures ~

RCS system leakage tests require
to approxima tely 1000 psig .. Scram time
SR 3.1.4.1 and SR 3.1.4.4 requires
800 psig.

Other testing may be performed in conjunctio n with the
allowances for inservice leak or hydrostat ic tests and
control rod scram time tests.
APPLICABLE
SAFETY ANALYSES

Allowing the reactor to be considere d in MODE 4 when the
reactor coolant temperatu re is> 212°F during, or as a.
consequence of, hydrostat ic or leak testing, or as a
consequence of control rod scram time testing initiated in
conjunctio n with an inservice leak or hydrostat ic test,
effective ly provides an exception to MODE 3 requireme nts,
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 condition s, the stored energy in the
reactor core will be very low. Under these condition s, the
potential for failed fuel and a subsequen t 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 Operation s LCO, and will be capable of handling any
airborne radioacti vity or steam leaks that could occur
during the performance of hydrostat ic or leak testing. The
required pressure testing condition s provide adequate
assurance that the consequences of a steam leak will be
conservat ively bounded by the consequences of the postulate d
main steam line break outside of primary containm ent·
described in Reference 2. Therefore , these requireme nts
will conservat ively limit radiation releases to the
environment.
(continue d)
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In the unlik ely event of any primary system leak that could
resul t in a drain ing of the RPV, the reacto r vesse l would
rapid ly depre ssuriz e. The makeup capab ility, as requir ed
MODE 4 by LCO 3.5.4 , "RPV WIC," would be more than adequatein
to kee~ the RPV water level about TAF under this low decay
heat load condi tion. Small system leaks would be detec
by leakag e inspe ctions befor e signi fican t inven tory lossted
occur red.
For the purposes of this test, the prote ction provided by
normally requir ed MODE 4 appli cable LCOs, in additi on to the
secondary containment requir ement s requi red to be met by
this Speci al Opera tions LCO, will ensur e accep table
consequences during normal hydro static test condi tions and
during postu lated accid ent condi tions.
As descr ibed in LCO 3.0.7 , compliance with Speci al
Opera tions LCOs is optio nal, and there fore, no crite ria of
the NRC Policy Statement apply . Speci al Opera tions LCOs
provid e flexi bility to perform certa in opera tions by
appro priate ly modifying requir ement s of other LCOs. A
discu ssion of the crite ria satisf ied for the other LCOs is
provided in their respe ctive Bases.

LCO

As descr ibed in LCO 3.0.7 , compliance with this Special
Opera tions LCO is optio nal. Opera tion at reacto r coola nt
temp eratu res> 212°F can be in accordance with Table 1.1-1
for MODE 3 opera tion without meeting this Speci al Opera tions
LCO or its ACTIONS. This option may be requi red due to
limit s, however, which requi re testin g at tempe rature s PIT
> 212°F, while the ASME inserv ice test itsel f requi res the
safet y/rel ief valve s to be gagged, preve nting their
OPERABILITY. Addit ionall y, even with requir ed minimum
reacto r coola nt temp eratu res< 212°F, RCS tempe rature s may
drift above 212°F during the performance of inser vice leak
and hydro static testin g or during subse quent contro l rod
scram time testin g, which is typic ally performed in
conju nction with inserv ice leak and hydro static testin g.
While this Speci al Opera tions LCO is provid ed for inserv ice
leak and hydro static testin g, and for scram time testin g
initia ted in conju nction with an inse~ vice leak or
hydro static test, paral lel performance of other s tests and
inspe ction s is not preclu ded.
contin u d
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If it is desired to perform these tests while complying with
this Special Operatio ns LCO, then the MODE 4 applicab le LCOs
and specifie d MODE 3 LCOs must be met. This Special
Operatio ns LCO allows changing Table 1.1-1 tempera ture
limits for MODE 4 to "NA" and suspending the requirem ents of
LCO 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling
System-Cold Shutdown." The addition al requirem ents for
secondary containment LCOs to be met will provide sufficie nt
protecti on for operatio ns at reactor coolant tempera tures
> 212°F for the purpose of performing an inservic e leak or
hydrost atic test, and for control rod scram time testing
initiate d in conjunc tion with an inservic e leak or
hydrost atic test.
This LCO allows primary containment to be open for frequent
unobstru cted access to perform inspecti ons, and for outage
activiti es on various systems to continue consiste nt with
the MODE 4 applicab le requirem ents.

APP LI CAB I LI TY

The MODE 4 requirem ents may only be modified for the
performance of, or as a consequence of, inservic e leak or
hydrost atic tests, or as a consequence of control rod scram
time testing initiate d in conjunc tion with an inservic e leak
or hydrost atic test, so that these operatio ns can be
consider ed as in MODE 4, even though the reactor coolant
tempera ture is> 212°F. The addition al requirem ent for
secondary containment OPERABILITY accordin g to the imposed
MODE 3 requirem ents provides conserva tism in the response of
the unit to any event that may occur. Operatio ns in all
other MODES are unaffect ed by this LCO.

ACTIONS

A Note has been provided to modify the ACTIONS related to
inservic e leak and hydrost atic testing operatio n.
Section 1.3, Completion Times, specifie s that once a
Condition has been entered, subsequent division s,
subsystems, components, or variable s expresse d in the
Condition discover ed to be inoperab le or not within limits,
will not result in separate entry into the Conditio n.
Section 1.3 also specifie s that Required Actions of the
Condition continue to apply for each addition al failure,
with Completion Times based on initial entry into the
Condi ti on. Ho·wever, the Required Actions for each
requirem ent of the LCO not met provide appropr iate
continue d
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A.1
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.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 engirieering
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.

SURVEILLANCE
REQUIREMENTS

REFERENCES
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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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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 provided to select the
necessary scram functions for various plant conditions
(Ref. 1). The reactor mode switch seJects 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 isolati-0n and main condenser low vacuum
scrams;

b.

Refuel - Selects 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 - Selects 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
SAFETY ANALYSES

The acceptance criterion for reactor mode switch interlock
testing is to prevent fuel failure by precluding reactivity
excursions or core criticality. The interlock functions of
(continued)
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(continued)

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 SDM 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.

(_

LCO

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, "Single Control Rod Withdrawal-Cold Shutdown,"
and LCO 3 .10.8, "SDM 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
cur"rent 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 rod·s in core cells
that contain one or more 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 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 Interlock"). The refueling equipment
interlocks (LCO 3.9.1, "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 wil 1 adequately ensure that the reactor does not
become critical during these tests.

APPLICABILITY

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 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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ACTIONS

A.1, 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.
A11 CO RE ALTE RA TI ONS except c ont r o1 rod i ns e rt i on , i f i n
progress, are immediately suspended in accordance with ·
Required Action A.1, and all insertable 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 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 applicable in MODE 5, since only the
shutdown position is -allowed in MODES 3 and 4. The allowed
Completion Time df 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 position, based on
operating experience, and is acceptable given that all
operations that could increase core reactivity have been
suspended.

SURVEILLANCE
REQUIREMENTS

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
compensated for by the Special Operations LCO 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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REFERENCES
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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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B 3.10 SPECIAL OPERATIONS
B 3.10.3 Single Control Rod Withdrawal~Hot Shutdown
BASES
BACKGROUND

APPLICABLE
SAFETY ANALYSES

The purpose of this- MODE 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 MODE 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.
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 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 SDM will preclude··
unacceptable reactivity excursions.
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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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
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.

LCO

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," 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 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 (inoperable) control rod to be the
single highest worth control rod.
(continued)
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APPLICABILITY

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, 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, ncontrol Rod Position Indication"),
full insertion requirements for all other control rods and
scram fun ct ions ( LCO 3. 3 .1. 1, "Reactor Protection System
(RPS) Instrumentation," and LCO 3.9.5, Control Rod
OPERABILITY~Refuelingn), or the added administrative
controls in Item d.2 of this Special Operations LCO,
minimize potential reactivity excursions.

ACTIONS

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.

If one or more of the requirements $pecified in this Special
Operations LCO are not met, the ACTIONS applicable to the
stated requirements of the affected LCOs are immediately
entered as directed by Required Action A.I. 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 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.
{continued)
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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 al1
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.

SURVEILLANCE
REQUIREMENTS

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. 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 being withdrawn are fully inserted. The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
REFERENCES
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UFSAR, Section 7.6.4.

2.
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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 MODE 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 mode switch in the
shutdown position. Circumstances may arise while in MODE 4,
however, that present the need t<:> 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
SAFETY ANALYSES

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 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.
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 normal 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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(continued)

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 LCOs is optional, and therefore, no criteria of
the NRC Policy Statement apply. Special Operations LCOs
prQvide 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.

LCO

As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 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, nReactor Mode Switch Interlock Testingn) 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.
"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, "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 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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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.

APPLICABILITY

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
accord,ance 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.

ACTIONS

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.2.1, 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.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 reactor mode switch to the
shutdown position. A second Note has 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 immediately
initiated to fully insert all insertable control rods and
within 1 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.
8.1, 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 immediately 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
LCD.
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.10.4.1, SR

3.10.4.2, 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 associated surveillances met
to establish that this Special 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 the 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.
REFERENCES
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B 3.10.5 Single Control Rod Drive (CRD) Removal-Refueling
BASES
BACKGROUND

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
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.
11

11

11

11

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," and, therefore, LCO 3.9.1, "Refueling
Equipment 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-Refueling
11

).

(continued)
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APPLICABLE
SAFETY ANALYSES

With the reactor mode switch in the refue·l 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. I
and 2) demonstrate that proper operation of the refueling
interlocks and adequate SDM 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 SDM 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 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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LCO

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) lnstrumentation, 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.
0

0

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.
APPLICABILITY

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.1, A.2.1. and A.2.2
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. , a11
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 Req~ired 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.

SURVEILLANCE
REQUIREMENTS

SR 3.10.5.1, SR
and SR 3.10.5.5

3.10.5.2. SR

3.10.5.3. SR

3.10.5.4,

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 w)thin
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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BASES
BACKGROUND

The purpose of this MODE 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 th~t 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 fue1.
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
SAFETY ANALYSES

Explicit safety analyses in the UFSAR (Refs. I, 2, and 3)
demonstrate that the functioning of the refueling interlocks
and adequate SDM 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 "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 assemblie~ in the core cell, the
(continued)
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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 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.

LCO

As described in LCD 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 5 with either
LCO 3.9.3, "Control Rod Position," LCO 3.9.4, "Control Rod
Position Indication," or LCO 3.9.5, "Coptrol 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
LCD, any fuel remaining in a cell whose CRD 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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APPLICABILITY

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.

ACTIONS

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 operat~on 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.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.

SURVEILLANCE
REQUIREMENTS

SR

3.10.6.1, SR

3.10.6.2, and SR

3.10.6.3

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.
REFERENCES
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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 relative positions required by
LCO 3.1.6, "Rod Pattern Control," 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 SDM 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
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
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 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.
(continued)
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As described in LCO 3.0.7, compliance with Special
Operations LCOs is optfonal, 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.

LCO

As described in LCO 3.0.7, compliance with this Special
Operations LCO 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
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 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."

APPLICABILITY

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), LCO 3.2.2,
"MINIMUM 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 10% RTP, 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
11

11
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Special Operations LCO 3.10.3, "Single Control Rod
Withdrawal-Hot Shutdown," or Special Operations LCD 3.10.4,
"Single Control Rod Withdrawal-Cold Shutdown," 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 (LCD 3.9.2, "Refuel Position
One-Rod-Out Interlock,") and scram functions (LCD 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation," and
LCD 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.

ACTIONS
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 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.
SURVEILLANCE
REQUIREMENTS

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

3.10.7.2

When the RWM provides conformance to the special test
sequence, the test sequence· must be verified to- be correctly
loaded into the RWM prior to control rod movement.
This
Surveillance demonstrates compliance with SR 3.3.2.1.B,
thereby demonstrating that the RWM is OPERABLE. A Note has
been added 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,ll 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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BACKGROUND

The purpose of this MODE 5 Special Operations LCO is to
permit 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. L 1, "SHUTDOWN M"RGIN (SDM)," requires that adequate
SDM 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 SDM test may be performed prior to or during
tHe first startup following the refueling. Performing the
SDM 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 SDM. This Special Operations LCO
provides the appropriate additional controls to allow
withdrawing more 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.

APPLICABLE
SAFETY ANALYSES

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).
{continued)
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CRDA analyses assume that the reactor operator follows
prescribed withdrawal sequences. For SOM 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 SOM test sequence will not result in
unacceptable consequences should a CRDA 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 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.

LCO

I

As described in LCD 3.0.7, compliance with this Special
Operations LCO is. optional . SOM tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCD or its ACTIONS. For SOM
tests performed whjle 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, MODE 2), or
must be verified by a
(continued)
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(continued)

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.

APPLICABILITY

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 ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO.

ACTIONS

A.1 and A.2

0

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
"stuck" in an inserted position), placing the reactor mode
switch in the shutdown position 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 disarmed
(electrically or hydraulically) within 4 hours. Inserting a
continued
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ACTIONS

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 .

.

~

With one or more of the requirements of this LCO not met for
reasons other than an uncoupled control rod, the testing
should be immediately 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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SURVEILLANCE
REQUIREMENTS

SR

3.10.8.1. SR

3.10.8.2. and SR

3.10.8.3

LCO 3.3.l.l, 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 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 (LCO 3.3.2.1) must be satisfied according to the
applicable Frequencies (SR 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 surveillances provide adequate
assurance that the specified test sequence is being
f o11 owed.
SR

3.10.8.4

Periodic verification of the administrat1ve controls
established 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
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 "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 will become uncoupled when it is not
being moved as well as operating experience related to
uncoupling events.
continued
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SR

3.10.8.6

CRD charging water header pressure verification is performed
to ensure the motfve force is available to scram the control
rods in the event of a scram signal. Since the reactor is
depressurize d in MODE 5, there is insufficien t 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 approximate ly 1450 psig while still
ensuring sufficient preisure for rapid control rod
insertion. The Surveillanc e Frequency is controlled under
the Surveillanc e Frequency Control Program.
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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