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and safeguards contingency plans, including amendments made pursuant 
to provisions of the Miscellaneous Amendments and Search 

Requirements revisions to 10 CFR 73.55 (51 FR 27817 and 27822) and to 
the authority of 10 CFR 50.90 and 10 CFR 50.54(p). The plan, which 
contains Safeguards Information protected under 10 CFR 73.21, is 
entitled: "Arkansas Nuclear One Industrial Security Plan," with revisions 
submitted through August 2, 1995. The Industrial Security Plan also 
includes the requirements for guard training and qualification in Appendix 
A and the safeguards contingency events in Chapter 7. Changes made in 
accordance with 10 CFR 73.55 shall be implemented in accordance with 
the schedule set forth therein.

(5) Systems integrity 
[EOI shall implement a program to reduce leakage from systems outsid-'e 
containment that would or could contain highly radioactive fluids during a 
serious transient or accident to as low as practical levels. This program 
shall include the following: 

1. Provisions establishing preventive maintenance and periodic 

visual inspection requirements, and 

2. Integrated leak test requirements for each system at a frequency 
not to exceed refueling cycle intervals.  

(6) Iodine Monitorin q•M 
EOl shall implement a program which will ensure the ca aiit 

accurately determine the airborne iodine concentration nv rsunder 
acdnaccident conditions. This program shall include the following:• 

1. Training of personnel, 

2. Procedures for monitoring, and s l a 

3. Provisions for maintenance of sampling and analysis" equipment•

(7)

1. Identification of a sampling 
and control points for these,

Renewed License No. DPR-51 

I AS& 4

b1-r-S tf

IN 

N 
-J 

4:

f's. 3

)

Ls



-5-

,, I D c a2. Identification of the procedures used to measure the values of the 

3. Identification of process sampling points; 

4. Procedures for the recording and management of data; 

5. Procedures defining corrective actions for off-control point 
chemistry conditions; and 

6. A procedure identifying the authority responsible for the 
interpretation of the data and the sequence and timing of 
administrative events required to initiate a corrective action.  

(8) Fire Protection 

EOI shall implement and maintain in effect all provisions of the approved 
-a Fire Protection Program as described in Appendix 9A to the SAR and as 
N 
4- approved in the Safety Evaluation dated March 31, 1992, subject to the 

following provision: 
0 

S4r = 1. AP&L 1 may proceed with and is required to complete the 
modifications identified in Paragraphs 3.1 through 3.19 of the 

6.. TSA P, NRC's Fire Protection Safety Evaluation on the facility dated 
August 22, 1978 and supplements thereto. These modifications 
shall be completed as specified in Table 3.1 of the Safety 
Evaluation Report or supplements thereto. In addition, the 
licensee may proceed with and is required to complete the 
modifications identified in Supplement I to the Fire Protection 
Safety Evaluation Report, and any future supplements. These 
modifications shall be completed by the dates identified in the 
supplement 

2. The licensee may make changes to the approved Fire Protection 
Program without prior approval of the Commission only if those 
changes would not adversely affect the ability to achieve and 
maintain safe shutdown in the event of a fire.  

[The Original licensee authorized to possess, use, and operate the facility was AP&L.  

ddu'saj Consequently, certain historical references to AP&L remain in the license conditions.  

Renewed License No. DPR-51
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T6o p.) /=oe de atf lenva Ip' f. is 1 cn irc/at.i reactor coilant, 

S3.1.12 SemGnr 

.Applie t o g react r coota nt i aoem .  

d_, 3,q •04•pi I A •-onpeal om naLn psunbe+o gven thpeco i rtcl honez lees,, l .Att 

To speci r th ore coa , .- o penins fe e, excep t oh reactor la"t 

sy" stem t ti tore a nr e witooir aoo.  

re Vee oe3.1.12 ctirntion Coprviios 

Spc wicth h acpanSeiitin41nh 

3.1.1.1 Reactor Coolant Loops '< AA 2OV P-A 6. 1 

zi. • Le ýA pA . Pump - l a ionsz e rm= i ssl ' ey for gv en po er le el sh• l //•lT•'g.'r---be an shown",e'm, in abe 2'.3-1•. operation with o,,,e Reactor'•P 

"-q .q S- RA 0. 1 A ri p'e reactr cooln netae poe atue b•p s or 

3. 4.) p A rea ctor cool beat • oemv al v s osabt e op lant 

ýZ_. RA~o B-0. a.n ce ,o .p -,.•.. 4p, 

c.;- 3.1•.1.2 Steam~o Geneva,, Aop • 

E..' LI0 8' Atli. -rea : c~o oo ant ro1a a t rtcea is o va si.1 11? opeAl

Amendment No. -,i4,,-17- 16



/ At least one r/actor coolant syst vent path consis .ngofa 

•" cleast t_.wo va es in series shall oe operable at ea• of the 
l / following 1 cations whenever t Reactor Coolant erage 
N temperatur is above 280F.  

1. Reactor vessel h d 

Pressurizer s am space - m S/ / 3. Reactor co ant system Hot Le high point (2 l oc ions) i 

A. Wt n f bv et ah ioeable., start and/orI 
\ /pat~h is )pertaied closed; r toe te noperabl vent path ( /to. opera, ettus within 3dasorbe in ho standbyr •/with infhours and in-col,/shutdown within t efollowing 30 

| B. Wi5 two or more of t bv vn ahs noperable. , .m~ ntain the inopera e ve t pa hs cos .and restore at/ \ /east two vent pat t pral tat within 72 hour o•r 

be in hot standby ithin 6 hours and n cold shutdown 
within the follo ng 30 hours.

Amendment No. ZZ, 49, 94 16b



K AA8
3.1.2 Pressurizat±on. Heatuo. and Cooldown Limitations

1/1.3 LZO 

SR 3.4. 3.

3.1.2.1 Hydro Tests 

For thermal steady state system hydro tests, the system may be /4 pressurized to the limits set forth in Specification 2.2 when thert are fuel assemblies in the core, under thl provisions of 3.1.2.3, 
and t-o AgE Code-limits when n-o fueel a-s-semblieisariepresenEtpr6vid;-
the reactor coolant system limits are to the right of and below the 
limit line in Figure 3.1.2-1. hp/provisions Specifi ions 3.0.3 
area ap ca. e. jfSeiipin ..

•__ of• •.1.23. Th1•e pr vasOng of Spý4ification 3. .3 ear Sapplicable. / . " / 

3.1.2.3 The reactor coolant pressure and the system heatup and 3,q. � ��~ tcooldown rates (with the exception of the pressurizer) shall be 
Slimited in accordance with Figure 3.1.2-2 and Figure 3.1.2-3, and 

are as follows:

:1 •.4 •.3.  

t 4o4e.

Heatup:

Allowable combinations of pressure and temperature shall be to the 
right of and below the limit line in Figure 3.1.2-2. The heatup 
rates shall not exceed those shown in Figure 3.1.2-2.  

Cooldown: 

Allowable combinations+ of pressure and temperature for a specific 
cooldown shall be to the right of and below the limit line in Figuu.  
3.1.2-3. Cooldown rates shall not exceed those shown in Figure 
3.1.2-3.

3.1.2.4 secondary sid of the steam g rator shall not 
ressurized abov 200 psig if the emperature of 6 steam genera c 1•.  

shell is below OOF.  

3.1. The pressur or heatup and c Idown rates sh 1 not 
exe d ,hr. The ay hall not be us if the tempera re 

• ,1ess 

20 o e. 

pr s u e t 

differe 10 etween the pr surizer and th spray fluid i seater 

3.1.2.6 With the limits of S ,cifications 3.1.2.3nr 9 2. 0 

S exc0e toreh e temperature and/or pressure to evai t e rlmi eihi effectsu t heotoei o o 

".1 to* aetermine that the Reactor Coolant System remains 
-.Z. acce table for Cntinud _oerations or e at leas__ T 

"r _ , w e maintaining RCS temperature and pressure below th 

Amendment mo. fl ~ i $,161 18 A 7
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7Prior to reachin thirty one effective ull power years of 
,=erati~zn. Fic es 3.1.2-1- 3.1.2-2 d 3.1.2-3 shall be up t-~Ll 
for the next ervice period in acc aance wiln oCTRz, 
Appendix G. The service period all be of sufficient ration SA 
to permit he scheduled evalua on of a portion of the 
surveil nce data scheduled i accor_•ance with the ý est 
revIs ft of Topical Report -1543(5). The highe predicted 
adj ted reference temper ure of all the beltlin region 

Ienals shall be used o determine the adjust reference 
emperature at the en of the service period. he basis for this 

prediction shall be tted for NRC staff view in accordance 
with Specification .1.2.8. The provisions of Specification 

/ 3.0.3 are not app icable.  

8 The updated pr xsed technical specifi tons referred LAI 
to in 3.1.2.7 shall be submitted fox ;Ctreview at least go vs V...i
prior to t dend of the service pe~L'od.

3.1 2.9 With the excepti n of ASME Section XI.t ting and when the co e 
flood tank is dep ssurized, during a pla t cooldown the core 
flood tank dischar valves shall be close and the circuit 
b•reakers for te ot operators opened befo depressurizing -fTR 

the reactor coolant s•team below 600 psig.  

3.1.2.10 Wi the exception of AS Section XI testing, fi and vent of 
the actor coolant system, emergency RCS makeup an to allow 
mainte ance of the valves, w n the reactor coolant erature 
is less an 2629r, the High P saure Injection motor 0 erated 
valves sha be closed with thei opening control circui for 
the motor o rators disabled.  

3.1. 11 The plant shall ot be operated in a w er solid condition whn 
the RCS pressure undary is intact exce as allowed by 
Emergency Operating rocedures and during stem Hydrotest.
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3,qA 

A 51es to f ollo ng cndiis of reat tor co axcedistefori c tinuous eratlon of the r t .  

To soolact system from he effects of s in 

Se• ication 

Chloride as C 0.15 ppm ma above co shutdown condition Fluoride as 0.15 ppm x above c d shutdown conditio s 
3.1.5.2 urlng operation bove 25o0F. if any f the specifications 3.1.5.1 Is excee d. corrective actic shall be initiated w hin 8 hou f e concentration limi is not restored thin 24 h aft Initiation of corr tive action, the actor shall be p1 ed in a cold shutdo condition u ing normal procedu s.  

3 .5.3 During op rations between 25 F and cold shutdown 
conditi s, if the chloride or fluoride specific Ion In 3.1.5. are exceeded. corr ctive action shall b initiated withl 8 hours to restore the normal operating imits. If the Spec ications are not r stored within 24 hou s after mi ation of correctln action the reactor shall be placed in cold shutdown co Mlon using normal ocedures.  

3.1.5.4 the oxygen conce ration and either t chloride or luoride concentra on of the primary c lant system excee By mni gth , t chloride. ru orl b ain rdoxyen bcn cr on in the 

/sudw 3::.aec eeddt usncormaclveato sh all bnprcduesintl ed 

o cowt /tin l th specifi tions. th eInt ngr y tof he racto r n sy em in pc.1. ar e not eentre sred in r2 hoursi a ett 

re• tono oret•actor hall be bruhpoac htoncni l ausin 

Bymitiigt hoie luoride , n€xyeoncentration in th rmr ln y t he Alee 
re actrc olnt thin the b aenf timmedathey teturn-yofthe reacteml or 

, coolant system s protected agains potential stress orrosion-attack

Amendment No. 171 25
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•() The engineered safety features valves associated with each of the LAc 

(B) Engineered safety features valves associated with 3 . 3 .2.a above 
shall be operable or locked in the ES position.  3.3.naio to- /3.3.1 an 3.3.2 ove te following ECCS 

3,.-5-,• -ýL . Operabl e who enal wr n ea o equamen shall be- - • • 

sphe coa st system is above 800 psig: 

f concentr s not be less than 

(C) The electrically operat;ed dscharge valves from the core floon 

D�)�_nothtopraes•sr' polin? truaent ehals and fon of:theal t u el ins t canls erore flo ta n shal b 

equipmentrnad*tion td 3. 3.3 nd 3w a ohv o .  

(B) Twoinereao baet i figepaytures datheir associated spr .32ayaov 
coolg The tperabeaor bulokding th ay pumsi shall'' be jeOwere d 1:ft¶LID 

<c1 af tifo oper-abl in pednherge nbllosend the two re o 

b3ldngemrgn cooin trains shal- be powerýed fropm oera IS11 A s indeopend ben ̀ hemerg ~ reaci~- busetsytms.abv 80ps 
(B) Te swodu hydreloxide annkk shall ec contain voum of icte min00igalon of so hyroid at0 aaera 

I Lo (B) Cor l oigtn oon cnentration sh5.0 not de 16.5 wtan 

(C) Tll electraicalvyoesrinthedi discharge vlines fof the sodiuloo 

hydroxi tanks shall be 1 l ked open.d pen and A 

0(Dmendment No. of 37 
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<Ad& 3-S.5.I Co,\d tioftj C -Secon~d emrt.*r CoridilriorlŽ----> 
systems which will not remove more than one train of each system from 

$_ 4- P - -t service. Maintenance shall not be performed on components which woul, 

- -38 3 make the affected system train inoperable for more than 24 consecutiv , 
hours. Prior to initiating maintenance on any component of a train j, 

<L6TE • any system, the redundant component of that system shall be deuonstra

S~t ~ 3.3.6 If the conditions of Specifications 3I~) 3.3.3, .(~ 
3 .5.1 eowd~ cannot be met except as noted in 3.3.7 below. reactor shutdown shall be 

initiated the reactor shall be in h -9 sh own on i on within CO1) C, 'hours, and f n t corrected, in Eco - shut a q ndih 1 a within an .0 

~ urs. Mo( 07 A Cpisrj, 0E 
0- Fr 3Kc+V Excep on tor7 6 sal as follggs: Op~ 

: / C ( ) I f t h e •n d i t i o n s o f c i fi c a t io 3 . 3 . 1 ( F ) o t b e m e t , :ea c t o , 
| \ operation s perisn iblf only dur1a the succeed i seven da~s 
u&nless s such omponents ar sooner ma • operable, pvided thav 

op ration is p. /is sible only uring the suc ceding seven ds • V [ 

•Elesa~~~~~ s h o en s a s nr ma de operable , p rovided at h] 
ý_, 

r ooe/ 
du %king such 9 an days the fh e B • inst ruen t ch---, l ( o a r - L I•]ef 

(1 3D 
/ e e) s a e oeable../ 

.J 
() If the conditions 

of Specifition 
3.3.4(A) t a;ot be m because 

)operable 
but both reactor builingspray 

systus are opsei b, 

iee to. h,14n 
o 

r 
bt 

days or]s i c na t 3 ares 3t sh t one mad t te np e xtl hr o urs at d' od surin withn da sthe th row Tin stmgm n ch0n houe .  (I(CA 
) Ifthe conditions of Specification 3.3.4(A) cannot be met because on t r a i n s o f t h e r e aui ed ts o r h u~i l d l n e m g c y c o o l i s• a r 

(3r• 
ui• r_ 

•• 
spry at _ens are op s'r le, rer- the inoinr 1 ro_ opo st• a tus wi in 

h~~~~~o 
~wdthi t h, •:r:h ur n "d y z o r. a• in• 

L aht loan :t u wn, eou rs an d i 
S cold Shu dln within the tol ,lowing 30 b our. • , 

A s D )sIn t h NO.d on o,145f io 3 .38--a no e ec[



370,i00 gallons of bored water are supplied for emerg y co oling and 
reactor building spra in the event of a loss-of-coolt accident. Thin and fufil accientiThs aoun 
fulfills requiremen for emergency core cooling. roximately 16,000 gallons 
of borated water e required to reach cold shutdo The original nominal 
borated water s rage tank capacity of 380,000 io s based on refueling oHeaters 

maintain he bora ed water supply at a temperatur 
to prevent Ystallization and local freezing f the boric acid. The minim'u 
required ST boron concentration of 2270 p assures that the core will be 
maintai d at least 1 percent Ak/k subcrit' al at 70OF without any cont in th core. asy contro ds 
Sp cification 3.3.2 assures that abov 350-F two high pressure injec on pumps 
e also available to provide injec on water as the energy of the eactor coolant system is increased.  

Specification 3.3.3 assures th above 800 psig both core flo ng tanks are 
operational. Since their de ign pressure is 600 E 25 psig, y are not brought 
into the operational state til 800 psig to prevent spur us injection of 
borated water. Both core loading tanks are specified 

e flood Ssp~~edfe a single cor* lo tank has insufficient i entory to reflood the core. (1 Specification 3.3.4 ssures that prior to going cr cal the redundant train of 
reactor building rgency cooling and spray trai are operable.  The spray syst utilizes common suction lines wth the low pressure injection 
system. If a ingle train of equipment is r ved from either system, the other train must assured to be operable in ea system.  
The vol e specified by 3 .3.4.B is the afety analysis volume and does not 
contai allowances for instrument unc rtainty. 9,000 gallons corresponds to 
a le I of approximtely 26 feet at temperature of 77 0F and a NaOH 
cc entration Of 5.0 wt%. No volume is specified as the value us d 

the maximum volume in the sa ty analysis bounds the physical size o the 
aOH tank. Additional allowa es for instrument uncertainties as d ermined 

in Reference 6, are incoro ted in the operating procedures assoc ted with the level instrumentation sed in the control room.  When the reactor is cr ical, maintenance is allowed per Speci ication 3.3.5.  
Operability of the sp cified components shall be based on th results of testing 
as required by Te cal Specification 4.5. The maintenanc period of up to 24 
hours is acceptabi if the operability of equipment redun t to that removed 
from service is n.trated within 24 hours prior to r val. Exceptions to 
Specification 3 .6 permit continued operation for sev days if one of two BWST 
level inst t channels is operable or if either th pressure or level 
instrument annel in the CFT instrument channel is perable.  In the ev nt that the need for emergency core co ing should occur, functioning 
of one ain (one high pressure injection pump, ne low pressure injection pump, 
and bo core flooding tanks) will protect th core and in the event of a main 
cool nt loop severance, limit the peak clad eriperature to less than 2 200F and 
th metal-water reaction to that represeng less than 1 percent of the clad ha service water system consists of t independent but interconnected, f 1 

Scapacity, 

100% redundant systems, to/ensure continuous heat removal. (4); 
One service water pump is reqi for normal operation. The nra rtn 
requirements are greater thn eemergency requirements following rtn los-ofcooantaccident.  

-3-.  

Amendment No. 14,i444,4-, 205 
_Z 914ai1;i F! ; 442/15/ <rT



370,100 gallons of borated water are supplied for emergency core cooling and reactor building spray in the event of a loss-of-coolant accident. This amount 
fulfills requiringsp for emergency core cooling. Approximately 16,000 gallons of borated water are required to reach cold shutdown. The original nominal borated water storage tank capacity of 380,000 gallons is based on refueling volume requirements. Heaters maintain the borated water supply at a temperature to prevent crystallization and local freezing of the boric acid. The minimum required BWST boron concentration of 2270 ppm assures that the core will be maintained at least 1 percent Ak/k subcritical at 70*F without any control rods in the core.  

Specification 3.3.2 assures that above 350OF two high pressure injection pumps are also available to provide injection water as the energy of the reactor coolant system is increased.  
Specification 3.3.3 assures that above 800 psig both core flooding tanks are operational. Since their design pressure is 600 1 25 psig, they are not brought into the operational state until 800 psig to prevent spurious injection of borated water. Both core flooding tanks are specified as a single core flood tank has insufficient inventory to reflood the core.(l) 
Specification 3.3.4 assures that prior to going critical the redundant train of reactor building emergency cooling and spray train are operable.  
The spray system utilizes comon suction lines with the low pressure injection system. If a single train of equipment is removed from either system, the other train must be assured to be operable in each system.

The volume specified by 3.3.4.B is the safety analysis volume and does not contain allowances for instrument uncertainty. 9,000 gallons corresponds to a level of approximately 26 feet at a temperature of 770F and a NaOH concentration of 5.0 wt%. No maximum volume is specified as the value used as the maximum volume in the safety analysis bounds the physical size of the NaOH tank. Additional allowances for instrument uncertainties, as determined in Reference 6, are incorporated in the operating procedures associated with the level instrumentation used in the control room.  
When the reactor is critical, maintenance is allowed per Specification 3.3.5.  Operability of the specified components shall be based on the results of testing as required by Technical Specification 4.5. The maintenance period of up to 24 
hours is acceptable if the operability of equipment redundant to that removed from service is demonstrated within 24 hours prior to removal. Exceptions to 
Specification 3.3.6 permit continued operation for seven days if one of two BWST level instrument channels is operable or if either the pressure or level instrument channel in the CFT instrument channel is operable.  
In the event that the need for emergency core cooling should occur, functioning of one train (one high pressure injection pump, one low pressure injection pump, and both core flooding tanks) will protect the core and in the event of a main coolant loop severance, limit the peak clad temperature to less than 220) 0 F and / the metal-water reaction to that representing less than 1 percent of the clad.

The service water system consists of two independent but interconnected, full capacity, 100% redundant systems, to ensure continuous heat removal.(4) 
One service water pump is required for normal operation. The normal operating requirements are greater than the emergency requirements following a loss -of-coolant accident.

Amendment No. 444,44,&,444, 205 flr.'IDE DYIfl E4f -"TD
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3.4 STEAM AND POWER CONVERSION SYSTEM 31 q7 

Applicability 

Applies to the turbine cycle components for removal of reactor decay heat.  

Obj ective 

To specify minimum conditions of the turbine cycle equipment necessary to 
assure the capability to remove decay heat from the reactor core.  

Specifications 
-I.q;Y AvPP 3. .1 The re ctor shall_ ot be heat d above 20 unless the following 

conditions are m 

1. Capability to remove decay heat by use of two steam generators. 4A) 

*.2.Fou ree of the steam system sa ty valves are operable.  

3. A imuin of 267,000 gallons of water is available in condensate s ragee ttank, T41B, when r ired for both units, minimum of (L•m•.) 07,000 gallons of water •s available in T41B when nly required for 
C.3,7ýUnit 1.  

(Deleted) 

5. Both main steam b ck valves and both main eedwater isolation LAT;Z' valves are operae.  

3.4.2 Components required to be operable by Specification 3.4.1 shall not 2, PA .4 1 be removed from service for more than 24 consecutive hours. If the system is not restored to meet the requirements of Specification .4.1 q, "A A -1,-& . within 24 hours, the reactor shall be placed in the hot shutdown "<,LAT•A-' condition within 12 hours. If the requirements of Specification 3.4.1 are not met within an additional 48 hours, the reactor shall be placed L in the cold shutdown condition within 24 hours.  

• \1. The motor driven EFW pump and its associated flow path shall be• 
L .... ,•"---"-• operable when the RCS is above CSD conditions and any Steam L•,•, Generator is relied upon for heat removal.YL # 2. Theturbine driven EEW pump and its associatedaflownpatheshall be• 

•~perable when the RCS temperature is > 2800F.**• 

the steam system safety valves may be gagged and two (one on each header), Lt•nVi may be reset for the duration of the test, to allow the required pressure (2,) for the test to be attained.  

Except that the surveillance testing of the turbine driven EFW pump shall be performed at the appropriate plant conditions as specified by Surveillance 
Requirement .4.8.1.  

Amendment No. 40 
C 214



3.4 STEAM AND POWER CONVERSION SYSTEM

SApplie to the turbine cycleirmponents for remnoval o reactor decay heat.• 

STspecify minimum condi 'ons of the turbine c le equipment necessary o 

ssure the capability remove decay heat fr the reactor core.  

Specifications

3.4.1 

3.7.1 'VP--

The reac or shall not heated above 880OF unless the f llowingje onditi ns are met- /A•low .  

1. Cap ility to rem e decay heat bh use of two steam enerators 

"2. (Fourteen7ý f the steam s st safety valves are operable.

3. A minimum of 267,000 gallons of water is available in condensate storage tank, T41B, when required for both units. A minimum of 
107,000 gallons of water is available in T41B when only required for Unit 1.  

4 . Dele ýd) < KAD bbTAeL6- ý3-', 1 
4e q 5 Both main steam block valves and both main feedwater isolation -ýetYD3 valves are operable. .Red,,= ýe..-).I-i 

--3 
3.4.2 Copnts required o be operable by pecification 3. .1 shall not L 

3 .74AAI be r ved from ser ice for more tha 24 consecutive ours. If the 
3.1-1.RA '. Ia,_7 syst is not rest red to meet the qirements of ecii 3.4.1 

\•P T ---- wit n 24 hours, the reactor shal be placed in the o•shu own NM6.  condition wi in 12 hours. If the requirements of Specification 3 ".1 are not met within an additional 48 hours, the reactor shall be placed 
in the cold s tdown c dition wi in 24 hours.  

3.4.3 Two (2) EFW trains shall be operable as follows: 

1. The motor driven EFW pump and its associated flow path shall be operable when the RCS is above CSD conditions and any Steam 
See - Generator is relied upon for heat removal.  

2. The turbine driven EFW pump and its associated flow path shall be 
operable when the RCS temperature is > 280oF.** 

SExcept th during hydrotests, with the reactor subcritical, fo rteen of S.the s e sys em sa e y v ves may be gagg, and two one on e ch header), LAI Njv r, may be set for the dur ion of the test to allow the requi ed ressure for t test to be atta* ed.i 

Except that the surveillance testing of the turbine driven EFW pump shall • o eqrbe performed at the appropriate plant conditions as specified by Surveillance 
Requirement .4.8.1.

Amendment No. 94, ,94',-, -7, 

214
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STEAM AND POWER CONVERSION SYSTEM

To sp ify minimum condi.ons of the turbine assur, the capability t remove decay heat f

Specifications

APL 3.4.q The react r shall not be eated above 2800 F l t Sere boe2j° less thew 

ý3 -11-- 1. Capabi ity to remove dec y heat by use o two steam gene tors LT q0 2-1 L. Fourteen of the steam system safety valves are operable.  
See3.- A minimum of 267,000 gallons of water is available in condensate storage tank, T41B, when required for both units. A minimum of 107,000 gallons of water is available in T41B when only required for Unit 1.

4. dc d)
5. Both main steam block valves and both main feedwater isolation 5ee 7 •-a 1-vaves are oper abe.  

3.4.2 Components required to be operable by Specification 3.4.1 shall not 3. .z RA A. 1 be removed from service for more than 24 consecutive hours. If the system is not restored to meet the requirements of S ecication 3.4.1 
4,,D.( within 24 hours, the reactor shall be placed in the hot u 

<LAT --- condition within 12 hours. f the quieents o ecificati n 3.4 are not t within an ditional 48 hours e reactor s all be placed 

3.4.3 Two (2) EFW trains shall be operable as follows: 
I. The motor driven EFW pump and its associated flow path shall be operable when the RCS is above CSD conditions and any Steam HO-'- Generator is relied upon for heat removal.  
2. The turbine driven EFW pump and its associated flow path shall be Soperable when the RCS temperature is : 280°F."°

2 A• "• ,- C 0p. c..z / .  (Aý 2ý,7,2 Zf C,,z 

* Except that during hydrotests, with the reactor subcritical, fourteen of the steam system safety valves may be gagged and two (one on each header), I may be reset for the duration of the test, to allow the required pressure for the test to be attained.  

cept that the surveillance testing of the turbine driven EFW pump shall - q be performed at the appropriate plant conditions as specified by Surveillance Requirement 4.8.1.

0 

NJ
Amendment No. So, 94, 9-, , 4., 
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3.4 STEAM AND POWER CONVERSION SYSTEM T 
Applicability 

Applies to the turbinee ccyclee co onents for remo al of reactor deca heat.  
Objective ýr c tosc sf.c f y To specify nimum conditio s of the turbin cycle equipment ne essary to 

4 assure the capability to r ove decay heatrmYthe reactor core.  
00 

G Specifications 

3.4.1 Te reactor s 11 not be heted ab n , Sconditions a met: 
te ~(LA-rEiZ (Qm (3.Aq, 1. Capabilty toemove deca heat by use of tw steam enerators LAr- 1z 

(,.t ic o-Fourteen of the steam system safety valves are operable.  L 
. A minimum of 267,000 gallons of water is available in condensate storage tank, T41B, when required for both units. A minimum of "s _ •n107,000 gallons of water is available in T41B when only required for 

5e Se qO---L 5. Both main steam block valves and oth mai feedwater 
va s ~opera e. cVje o cdr-i CAJ6 (vs ,- 1k-q <A-~ 

3.4A~,.2 Componen s re ire to be operabe b specfcton 3.4.1 shall ýnot 
3.72ý RA A j b) be removed from service for more than consecutive hours. If the C..ipjb) system is not restored to meet the requirements of S ecification 3.4.1 A within 4 hours, the reactor hall be placed in the ot hut o A AA co7 inwii hours. If5 t e r qirements oSpeci icatio 3. A 

3.4.3 Two (2) EFW trains shall be operale as follows: 
1. The motor driven EFW pump and its associated flow path shall be 

operable when the RCS is above CSD conditions and any Steam .s• J.J•...Lj Generator is relied upon for heat removal.  
2. The turbine driven EFW pump and its associated flow path shall be 

S~operable 
when the RCS temperature is > 2800 F."" 

* •Except that during hydrotests, with the reactor subcritical oreno the st_ system safety valves may be gagged and two (one on eahedr) 

may be reset for the duration of the test, to allow the r aui ed prese 3,_fr the test to be attained. ce thin 
pressur 1Except that the surveillance testing of the turbine driven EFW pat shall •e_ " be performed at the appropriate plant conditions as specified by Surveillance 

see G5• •Requirement 4.8.1 .  

oeAmendment No. the 40 - s 
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3.4 STEAM AND POWER CONVERSION SYSTEM 

Aple ote ubine cycle cormponen s for removal = of reacto• ddecay heat•.  

To speci minimum conditions of e turbine cycle equipme t necessary to C assure t e capability to remove d cay heat from the react r core.  

Specifications 

yet- P5 3.4.1 The reactor shall not be heated above 280OF unless the following 1- , -Z, -' S' conditions are met: 
1. Capabi to remove deca o steam g 

Ss q0-1 __C Fourteen of the steam system safety valves are operable.  
A minimum of 267,000 gallons of water is available in condensate storage tank, T41B, when required for both units. A minimum of 107,000 gallons of water is available in T41B when only required for Unit 1.  

5 Both main steam block valves and both main feedwater isolation S •0-f-z, valves are operable.  

3.4.2 Components required to be operable by Specification 3.4.1 shall not be removed from service for more than 24 consecutive hours. If the psystem is not restored to meet the requirements of Specification 3.4.1 within 24 hours, the reactor shall be placed in the hot shutdown i, Z a, condition within 12 hours. If the requirements of Specification 3.4.1 are not Met within an additional 48 hours, the reactor shall be placed in the cold shutdown condition within 24 hours.  
3.4.3 Two (2) EFW trains shall be operable as follows: 

1. The motor driven EFW pump and its associated flow path shall be operable when the RCS is above CSD conditions and any Steam al.S APPiL N,,4e Generator is relied upon for heat removal.  

37, APPL 2. The turbine driven EFW pump and its associated flow path shall be operable when the RCS temperature is Ž 2800F.*" 

F xcept that during hydrotests, with the reactor subcritical, fourteen of the steam system safety valves may be gagged and two (one on each header), fay be reset for the duration of the test, to allow the required pressure for the test to be attained.  
5 .. Except that the surveillance testing of the turbine driven EFW pump shall be performed at the appropriate plant conditions as specified by Surveillance R•equirement 4.8.1.
a

Amendment No. 54,94,9;, 40g, •, -, 
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STEAM AND POWER CONVERSION SYSTEM

Applies to the turbi~ne cycle compone~nts fo~rrem~oval ýf rea~ctor decay "heat•.  
Ob-5 ective 

To specify minimum conditions of the turbine cycle equipment necessary to ,assure the capability to remove decay heat from the reactor core.  
Specifications 

A?? 4- 3.4. 1 The reactor sh 1 not e e e Fun ls th f 
\conditions ar met. •L 

Afoon (C• " 1. Capaility to remov4 decay heat 
A 

e of two steators.  
5See4j 0 -I . Fourteen of the steam system safety valves are operable.  

. L&t 3. A minimum of 267,000 gallons of water is available in condensate storage tank, T41B, when required for both units. A minimum of 107,000 gallons of water is available in T41B when only required for Unit 1.  

J . 5 "Both main steam block valves and both main feedwater isolation valves are operable.

3.'Thý AA 

(~qA'

5e 

0 

Q

3.4-2 Components r ired to beo r e by SpecifIctio .4 1 sha l not L 
k. 7 b removed r om service for mo than 24 consecutiv hours. If the 

r : 4 I system is t restored to meet the requirements of Specification 3.4.  ithin 24 ours,/ e reactor shall be placed in the hot shutdown cO Ition wit in hours. If the requirements of Specification 33.4.  are/not met within an additional 48 hours, the reactor shall be place ) in te (cold shut 0wnc ti ihn24 hours. 
L" 3.4.3 Two (2) EFW trains shall be operable as follows: 

1. The motor driven EFW pump and its associated flow path shall be operable when the RCS is above CSD conditions and any Steam Generator is relied upon for heat removal.  
2. The turbine driven EFW pump and its associated flow path shall be operable when the RCS temperature is > 280 0F.*" 

<ALD A A K 
-, 65e

" Except that during hydrotests, with the reactor subcritical, fourteen of the steam system safety valves may be gagged and two (one on each header), may be reset for the duration of the test, to allow the required pressure for the test to be attained.  

Except that the surveillance testing of the turbine driven EFW pump shall _ be performed at the appropriate plant conditions as specified by Surveillance Requirement 4.8.1.

,Amendment No. 64, 94, 64-, .4, •.&, i- , 

214
40 --

3.4

See ?ý q



3, 72.
The T41B condensate storage tank is seismically qualified and a portion of the tank is protected from tornado missiles. The protected volume of water in the tank can provide a source of emergency feedwater (EFW) for both units for at least 30 minutes. Thirty minutes is adequate for the operators to manually switch the EFW suction alignment to the service water system (SWS), if required. The SWS provides the assured source of cooling water.  
The TS volume requirements for the condensate storage tank are based on the EFW systems of both units being aligned to T41B simultaneously or only Unit 1 being aligned. The minimum TS volume requirements are sufficient to support several hours of cooling flow for both units. During this time, the need for EFW will be determined. Alignment to available water sources will be performed as necessary to ensure adequate heat removal is maintained. The LCO volume requirements are nominal values. In the conversion of the required volumes to indicated level, instrument uncertainty need not be applied.

0 
r.J

m Amendment No. , ,--,1
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3.5.1.13 Two control zoom ventilation radiation monito rin csh 
3,eable ene r the reactor coolant shal b 

"w ' 8. *- - . .. -- 

3.5.1.15 I EfC s Mst which are fue at.o. ld 

shutdown cono•ti- thae hIa sth• wfocw gare bipasse Oat cold 
<Aý - nditions 3  th oloig k1-Oeablt 

a"lwtemgrator pressuren tiate sha- ,l~e operable hen Lr e main steam essure exceeds 0 psig.  
b. Flo of 4 RC pump initiate shaL. o w 

flux ceeds 10% p oeal eto 

"M.iain fe ater pums edintae boprehe neutron flux exceeds 10 ove itrb.pe we 3.51.16 
genertqr isotion syk i " i e �le� m ",nu*am prek-areiie eater iATE 750_ 

43a37)31

Amendment No. 4",4,,, 
196
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ftaCtional Unit 

UC- Core lI zmopu le ~ K. core-ex t t ermocoupi.
1 ----s -

3-1 ; - 14. Control Room 
Radiation Honitors.  

Tale A,3. /1S-1 15. Reactor Vessel Level Monitoring St 
01,/5- 16. oLg Level Measurement System (fILLMS)

Amendment No. -4., 43, , .].4& 4 ,196
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MODE 3 &tj itCtýe(D 

TABLE 3.5.1-1 (Cont'd) bcaer5 CyelL WL-4tl r 

33,1 Co,%4.t'D 
Notes: ,I. Initiate a shutdown using normal operating instructions and place the reactor In tu ot ut wn 

33,2 Co •4• '-Bo t aowh uE if the requirements of Columns 3 and 4 are not met.  

<LATE0(0,3B/c/D WO 3. 
L 

33,9 AppA 2. When 2 of 4 power range instrument channels are greater than rated power, hot shutdown is not 

3 -3.io Appt.> Lrequired.  

1,L Ao * E, 5. htours a t which ast o i may b•e, I# ,E 
4 .fro, c,..,,oltestls, c.libc.,yo.. or na..en..ce.,c t mt~In,-, nu•. er oae.ly;s.;.e ' (#ir1.

thed dereq~en o= "_-_-_ usnc s 3.o or caxinno be o, within a •dition . hch our. .pla .theea .  

( N,3"i n L. cold .3,4-)own condK'on within 2I, hours. N 

. 6. The minimum number of operable channels may be reduced to 2, provided that the system is reduced to I 

out of 2 coincidence by tripping the remaining channel. Otherwise, the actions required by Column 5 

S"* , ,) ,shall apply. 
___ 

3.D.The' channel ,•tite. cont !:1 rod ithdJ. inhibits/not rea.tor irips at -ll/ated power. o.e__ , ( 
rated powt hs are bypaed.  

(L-- _. . any one c' onent of ad 'd.gital subsykt m isuInop~er&%ke, the enti-tk digital sf.-ystem is c sidered 

In rable. He e, the sassWated safety "Saue reiqealea44eifct ,.3.3 applies2.  

10 With the number f operable chann a less than requir , either restore the I stable channel toL 

11 Wi theu number of op able channels le than required, iso te the electrossatic re of valve within 

rJ~,4 ou*otherwise Note applies.

ti 

a3

(1 
to 

2
Amendment No. 6O, 0",9*174 &-.4,J -,e'A~ 4h SAM cr.a~teu,..[s-
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Table 3.5.1-1 (cont'd)

3A.15 28. With the number of OPERABLE channels one less than the minimum number of channels required to be 
PAM•s `3 4`6 OPERABLE: 

RA a. If airse4 feasi * restore the .o aable channel to OPERABLE status within dayso 

R Ae.L b. I e air not sib operation ma continue and a special report n • shkall be s~ub~mitted to t - rair fomwi e 

for -sto a. the channjwl•to nPERA•d status nit~ th e/xe ached ed refuewgou de' 

5.3.L5 29 With the number of OPERABLE channels two less than the minimum channels required to be OPERABLE: 
PA4MS 41 a .#' I4 

RA .L a. fI aar~ ~a e rsoaa least one inoperable channel to OPERABLE status within G

RA G. L b.

ý • )d s bins the pfA tion tao i6, the c ,ia of th e, operab tpla • ny and R ,,pd as ba•se% 8o62 the ch ~els to 0 RABLE st adurinith nu:e nol 
30•. With a number of OP BLE Channels leý than r~equire by e M inimum Chan pfls OPERABLE r r•irements, SAP 

In i .t at* &-be prepla ed alt rnate meV Md of monitoring thaappropriate p Ma.ter(s), .it n-72 hours, 
•nd l ethr ator 6h ln r~atMl A ha~nel(a) no n•~kL stu in 7 das o0 a~ event, or 
2z) prepare and submit a S3 elal Report to the Wm~ission pursuan o Speci cat• .25 th• 14 

|dsy ollowing the ev toutlining the actilqw~aken, the causy f the inopera It• and'hs u sd 1.  
edlefo tstr the a stea to OPEidL status.

Amendment No. Afl, 163 45h
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peci Ication 

he safety features ac 

Functional Unit

ALI 3,3.r-1 Reactor Building 

Par meiea IPressure* - ,q . . -- : 

j. -•.Low Reactor Coolant ?arAtCkd44 System Pressure**

(18.7 psia)

(18.7 psia)

4 i (18.7) psia) 
1585 psig 

S1585 psig 

2 1585 psig

*May be b assed during actor building 1 r e test.  (**Ma beed ~ be ypas d below 1750 psig,,,nd is3 autonmatic e n t t d a o 1750 psig. ri~t~e ~o 
With the safety ea es actuation setpoints i• s conservative than the 
values, declare th chaunel inoperabley and y the applicable Action requirements of lee 33-5h-1- until thecee 

.  wihte tipetpoint adjused cnst t with the trip setpoint )lue.

Amendment No. 44,-,207 2 ., 4 , 0 49

(18.7 psia)

14ýý)



Hi gh Reacto Building Pressur e• 
3. z 

istoestbasish ao sth 0pisigg wanid4 Psig setpoints for the high prerssue sinathe 

is to establish a setting whicht would be reached in adequate time i the 

event of a DBA, cover a spectrum of break sizes and yet be far enough above 
normal operation maximum internal pressure to prevent spurious enogtiaaon.  
Low Reactor Coolant S stem Pressure 
The basis for the 1585 psig low reactor coolant pressure setpoint for high 

and low pressure injection initiation is to establish a value which is high 

enough such that Protection is provided for the entire spectrum of break 

sizes and is far enough below normal operating pressure to prevent spurious 
initiation. 

() 

REFERENCES 

(1) FSAR, Section 14.2.2.5 

(2) B&W Calculation 32-1158581 

Amendment No. 4,91,207 
50
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(Q010 ;~ /4c,)Otji go TS- 2ý #> 
<Pf0 1 - 3,&1-3 COW~D A NOTE~ >-i 
<400: 3. 4-3 RAM4orrS4 cTs <400: G c.3 Cow>b .2 > 

1.(,.3 APFL 3.6.6 If, ise eDti 
Valve is ctq~ in tiateea 

-a teat, pre le Pat 

3.(,-3 RAA- hoursth reta:ic aft-" be brought to the~j S 3. RPK- 0. 2-T~ Wthin an loah ~z 3.,.'3R4 C. I 
___

Amendment mo. 64,199 55
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Add 3.9, 111 Ao > -A 

'A4, SR 3.9.2. 

.  
Z¶AJ R 3 .9 . Z2 wR A d o5.-3 .% 

3.8 EL LOADIN AND REFU ING 

To sure that el loadin • refuelin and fue handling o rations ar pe armed in es onsi manner.  

.8.1 aiati ii 'leve s in t reactor'buli g refueling a shall be moni ed by instr nt RE-8017. adiation leve in the spen f storage ar shall be ,on , red by instr nt RE-8009. f any 7,f•l 
i umen ion, having t appropriate rges and sens" ivity to lect individu involved in ueling opera on, sh be seontil the erma nt instrumenta on Ito -urni

- , 3.8.2 lore subcritica neutron flux shall be continuousl monitore b KA, 
1 snever som9em can.  

-3,P2 -2°oioe bh aD e _:in 

,3.1,2 LcS 

,.3,9,2 tc7-. s all be in service. srn u ono "3.8.3.a. At least-one decay heat removal loop sha be in eoe ra n.* Otherwise, suspend all operations involvn an In•nease in the reactor decay heat load or a reduction in"boron connentrationeof 
the reactor coolant system, and close a an , .nt

,"Add 3/,%r 4ep 0 ______________ 

(eAJJ 3.,9.'r Ato A/O 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



<ADD 
0'0D

3,9,3 k/h�-

"_' a, (A' fuel in the 

i* olatione 5aJfl be operable, or at: least• one sha• be 
3hradiated fuel aosmlies are being moved siýdtaneousl 

.,• by the bridges within th~e fuel transfer canal, a minimum of 10 feet 

9s3parat b i on closed . The eq in a n d et e n t e a em le at l i es 

, J /'t I 3' 8. If any o f lth abo eae t- a wa t i con a maions for fuel loadi 

(1,; Ar iran d'd r fueln assmle s soteat e woine tho uin t the reactor coss re ea 

s h al l c e asIs oato n s hlav els bt c orrg at h c o n di, t i 
S" t h a t t n c i i ty a r , a nd n o o p e r atn w i m 

y h bre dge s cithin~ o the col rane sh l be ad. 34P Itn oul a 
r caal a miim of1fe

3.  
J

N 

<CT3

' 3, 9Zs, 'A / V.>e.  9 , 4 , , .i > • "3, ,

3.8.13 No oadecd spent fuel shipping ,ik shall car I ~ ~E B qUcii oul~~ quipmt shaaft uks at os p te c rit s\ apersiLon n•a•L__are _to or bftar than th ,oe produ by Pasquill D stability 
'Eopne y ' aL inyectof 

in/see. ed y a wind ve cl: ofmsc tion, the elroad spa door of b i s a c l o s e d a n d -T U- . . . . d ' g a e ye n a t i o n nte m s h al l 
be Operation. The roiin pcfica ona3.0n.3sareenmothl a 1 cable. Mrvsos se;7 -

p 01-n.:t-a-i_ e 0.1trol shall ensure that - Propriate peonel areLaware that ot 
Pr 1 

...
Aildanl 

are open, specific inivd../s dao Mutd51 aalh.t~'coean okdoor ad'eequipet,~
0 coea is ,4 

r!l-o. aruoureti f t---.actor builI, and any, (.g ..  . .a. .. and se.) that d prevent osure of an rlc d-te a t hatch " 

Amendment No. 

(, )59 195



~LA76PA>

3.13.1 Two independent cir ts of the penetratIon ro ventilation sytem 

shall be operable whe ever reactor building inte ity is required with the following per Zmance capabilities:

114.1 

.-s. ,.b I 

s . ii. .) 

S=. .I•

a. The results of the in-place cold DOP and halogenated hydrocarbon tests at design flow i0@ on EPA fl rd charcoal adsorber banks al s 99% Dop removal and : 99% 
- nw \, 9 DP removal and 9 

halogenated hydrocarbon removal. 
C 9 9, b. The results of laboratory carbon sample analysis from the charcoal adsorber banks shall show the methyl iodide penetration less than 5.0% when tested in accordance with AST1 D3803-1989 at a temperature of 30 0 C and a relative humidity of 95%.

C.  

d.
Fans shall be shown to crate within 1 10% of design flow.  The pressure drop across te cf design c adsorber narand charcoal banks shall be less than 6 inches of water at system design flow rate. .l104 

Ai r ibuti:,•!l be• unifom within +20% Cross HERA L 
fila s acnd ircuait of e sorbers shan be a l of . a ft e 
dis ribatiaon 

room theiaton 
sv

Amendment No-. -14,4,210
66c
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Table 4.1-1 (Cont'd) Qi3 

Channel Description ink TW Callbrat Reimarks 
/,20. Reactor Bull g Spray System MO(1) A Including spray p p, (.R3 

spray valves,\and cheb. LkTE 
(3.3 o od. valve log channe 

21. ctor Building Spra Yates 
Ana g Channels 

a. Rea or Building-Pressure 
Channe M 

r - Control R Absolute Posnt 'on (h) NA R (1 Compare wit elatIve Po tlon tER 
C3,i)dicator.  

24. Con oI Rod R-a a Position 1 NA R(1) Chec with Absolu Position 
Indica r 

25. Core Flood Tanks 

0 (3.S) a. =Pressure Ch ns S NA R 
bL . b. Le 1 Channels S \ \ d 

3Ao.15 L 
$>Am *1L 26. Pressurizer Level Channels N 

4',> A .. s., CC~.. V l ~ O44 SK S~ 3.L 1 K 3 3i ~ E 3.3.15.Z 

28. Rac. on St 
(m Lc 

fuin onng0 
Amenmen No.f- 13 1-



£ChailDeacgiption !!U!ALLAC-t.  

k Teat

17-

41. Re tot Trip UponCek 
T4r no Trip Circuit m....  

Al-ct -L , q T

Amaendmnent No. #,#,06,4 4 
4-4-0,14,-~,192

72a

L-i

I



Table 4.1-2 (Cont.) 

Minimum EqUipment Test FreTuency 

Test

< LAfhw

I-A rEk,

(�.o) 

<LAT�)
- ATMP

Amendment.No. 4,a,& O"e
73a

Item

3 4A

Frecuency



3.'4A 

Table 4.1-2 (Cont.) 

rl Minimum Equipment Test Frequency 

z Item Test Freauency 

16. RC Vent Paths Demonstrate t least oncer 18 
operabilý by months dur• gcoldl 

T- , flow 3 ification / ,shutdownZ TRW 
17 PR xrise En of1 each refue ng 

out~a ) LATIEP

Amendment No. g0, 95 73b



Table 4.1-3 

MINIMUM SAMPLING AND ANALYSIS FREQUENCY 

Test

>' 1. Reactor Coolant a. Gamma I topic Anal is ( A~e Samples 
(3q)bGross Activty Det ermin tion b.  

c. Gros Radioiodine C.  

Determ ation 

_____________d/'Dissol vpdGases /d.

Bi-weekly 7) 

times/week d 
at east eve ry 
thir day (I1)t6) lIr' 

Weekly ( (6)(7)

<LATECZ)-k

Notes: -

<LA-)

%A gross radioact ity analysis shall consist the quantitative 
asurement of the otal radioa ivity of the p mary coola in units 

PC The total p mary coolan activity shal be the sum the 
dega ted beta-gamma ac vity and th total of all •entified ga %eous 
activi es 15 minutes abr the prim system is saled. When er 
S gross raoactivity conce ration exce s 10% of the mit specifi i .AT£• 

Sthe Specii ation 3.1.4.1 o Nincreases b 10O pCi/gm fro the previou, 
-measured le 1, the frequency f sampling d analyzing all be 

•increased to •minimum of oc yutil a eady activity level is 
stabl i shed.

Amendment No. ZZ, 10, 121

ý3.

Item Freauency

74



3.4A

Table 4.1-3 

MINIMUM SAMPLING AND ANALYSIS FREQUENCY

Item Test 

Reactor polant a. anma Isotopic nalysis 
Samples 

(LA-TMP > b. Gro Activity De rmination 

c. Gross Radi *odine 
Determi nati o 

d. Dissolved Gases 
Sl,)= j .. . _

\" Cnem7 ry (C1,y, and Oz(

re uenc 

a. Bi-weekly ) b. 3 times/week 
a 

t least every 
t rd day (1)(6)( 

c. Weekl (3)(6)(7)

\1.ý Weekly (7\) L Mt-P-€ 

-LAX-?,

ConcentraNt4n

2. Borated ter 

SStorage 
Ta•J Water 

3. ore Flooding Ta (3.sS l e

emical Analy is for

ron Concentratio Weekly and after 
eac m up 

Boron C centration Monthly and fter LATEZ 

________ _ N each makeup I
Spent Fuel P 1or Concentration thly and after 
ater Sample eac makeup (9) 

5. Se ndary Coolant a. goss Radioiodj/e a. Weekly ( (7)(10 1 LITE . __ Samp S /s oncentratio° 

3.7) Isotopic RadiN dine b. Monthly (10) : -- I " N onceotrati on 

,Lthe Specifi Soni31. H. roxide b 1 C gmrte-ly andpe i u 
ank Sample Conc tration a n ai s 1be 

C r eas e d t a Cim u o f nc e ! ue act\i a k e u p 

Notes: A oss ratdioaI;c1tivy anayi 1 ha consist of €herquantitatv 
me as~meet the ha radioatvl1 of the prl~r co nt n units PCi/g. The r to al r'i.%ary coo Iant ac )vity shall e tthe sum ol the dega!ýeý et-a atit and the to I of all id tfied gase us acttv1tie 5s minutes aftq: the primary •stem is s ped. WhenevL t <AE. gross radio tlivity concentraion exceeds of the li *~t specifie i 

•i,) theSp~i~icion 3.1.4.1 r crese by 10 Ci/gm from he previous Sea~sured 1level, the frequency V. samlng and nalyzing sh 1 be 
c~reased to a m' ~imum of once/dbkl until-a stea• activity level is es kb lished.

- L ATr-.

- Th

Amendment No. ZZ, 1g, 121
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Table 4.1-3

MINIMUM SAMPLING AND ANALYSIS FREQUENCY

Item Test

b. Isotopic Radioiodine b. Monthly (7)(i0) 

Concentration (4) 
<•.AcZ tanSodium Hy xide Soum Hydroxide Q urterly an af4e LAMP, 

Tank Sample Coc tainea makeup 

Note
(1) A gross radi activity analys shall consist f the quantitat*ve 4 R 

L-ATF asurement o the total radio ctivity of the rimary coolant units 
)j i/gm. The t primary cool t activity sha 1 be the sum of the 
de ssed beta-ga a activity a~nd he total of al identified gas us 
acti 'ties 15 min es after the p r ary system is ampled. Whene r t 
gross adloactivity oncentration e ees1%of th limit specif 
the Spe fication 3. 4.1 or increase by 10 ji/gm om the previo 
measured vel, the fr uency of sasipli g and analyzi shall be 
increased a minimum o once/day until steady activ y level is 
established.

Amendment No. ZZ, 30, 121
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3.4A

(2 adohmical analysis shall onsitfteuanttative measurement of th activity for each radionuclide whichs identified in the primary LAME9 (L-ATE:R cool t1miue afe th primary syst is sped- The activities /346) for the individual isotopes shall be used in h etermination of ?. A sna.,, pe ~ormed if the measured gross activit-k,\hanges by m•ore than 1~0 ijCi/gm from previous measured level. The gaml-energ per 
disintegration r those radioisotopes determined to e prese shall be as given in "T Of isotopes" (1967) and beta ene r disintegration 

(4) la isotopi g ative i eSLTRs-h 2 (Part II) or oti r re - ences using 

e equ ivalen plue for the nacdiovsitotes 

(5) In additlon to the weekl measurement, the radiCiodlne concent ion- R 

Iod. "ieu~blshutdopic .activties n./a e'egtdt ieI13 oeL 

(5) In' ahe-pot. towhen wekl mesreet th rdoidn'Lncn t 

shall be de rmined if there are indica ons that the primary to seconda coo nt leakage rate has incre d by a fact of 2.  
(LArEFR C Whenever the stea state ra~dioiodine or gro radioactivity A( concentration of pri r operation is greater th 1 percent but less th L.ATvRk 3AE)10 percent of Specif- atlon 3.1.4.1, a sample o reactor coolant shall be taken within 24 hours any reactor criticality d analyzed for radioactive iodines of 1 through 1-135 and gros radioactivity as 11 as the coolant sampl and analyses required by t above.  

Whe ever the steady state ra ioiodine or gross radioacti *ty conc tratlon of prior operat n is greater than 10 percen of Speci cation 3.1.4.1, a Sample of reactor coolant shall be aken prior to any eactor criticality and a lyzed for radioactive iodin of 1-1.31 through -135 and gross radloacti ty as well as the coolant s lean anlye ide bhuyo aondvt. ref 

T- (7) Not requi d when plant is in the Idsudw cnii or ref ]in ~ (<3 1 3. ~ hutdown co ition. A-e 

(8) 2 analysis ot require efin pln s ecl-s ncodto pr refuej.tbsudw niln 
kLAeI, 11,11 Requir o nly when f 11 is in the p0 1l and nrorR transfern fuel to LATPR (3.~)the pool.  

(10 Not -reM uire n ot eneratil -team in the steam qen ato®rs.1  AE 
<Lp,- E[iZ (11) he following shal be required unt the end of Cy e 2 operatlot 

Amendment No. 12 75



2. •. J3 

( Aradioc mical analysis hall consist of e quantitative m surement (-A LT6J rrLn the activ y for each radi uclide which is 'dentified in the rimary •3.q• • ~coolant 15b m..utes after th primary system ik sampled. rhe-ac iv''itie 

for. the dina idual isotopes •all be used in t• determination-oa' ...  

\radiochemical enalysis and ca ~ulation of • and dodine isotopi-c-a ivi: 
Y~~~ail be__perfo ed if the meas ed gross activit changes by more {lan 

p..i/gm from the •revious measurel level. The gam energy per 
di integration fo• those radioiso opes determined t•be present shal 
as ilven in "Table of Isotopes" (1 67) and beta enely per disnt eg:;ra

sha11 be as given i• USNRDL-TR-802 •Part II) or other references using\ 

• In a d t o te week y measure ment , the radio jodine c incentration 

sh l e t r i e f t m aured gro =rad ioact ivity c centration 

.S• 3..r, q, j (4) Iodine isotopic activities shall be weighted to give 1-131 dose L 4L• TrlR 

#•A i'•>equivalent activity.  
ez•(a)' In ad tion to eh weekly asurement,/ he radioi /dine concei ratio~n L 

4
, 

CeA >concentratitX of prior opera lion is greater han 1 percent bu• less th. LAI'rR 

L?."• k taken within 2 hours of any rctor criticali• and analyzed fr 

\radioactive iodi ~es of 1-131 through 1-135 and •ross radioaetiviv as 
ell as the coola tsample and an lyses required y the above.  

Wh Wever the steady tate radioiodi e or gross rad activity 

concentration of pri@ operation is •reater than 10 ercent of 
S peci 1ication 3.1.4.1, a sample of re tor coolant s 11l be taken priok 

to anyeactor critica1fty and analyze kfor radioacti• iodines of I-l1% 

J \ ~thro~ugh -135 and gross kadioactivity a well as the co lant sample an< 

STE / Roi)9( o required when plant is in the cold shutdown condition or refueling 

l , % Ap p i C9 ) R e u r do n l y w h e n f u e l i s i n t h ' p o o l D__ d p' er~ t • a n s rf . n g f • T R M 

" ,•,q A p• L, ( 10) Not required when not generating steam in the steam g•. .enerator s. A5 

C• The f owng shall b rquire d( U n 1 he end of C e operat i n: y .T Y 

S \ a. G~ros~s adloiodine sh 11 be determ ed at least t h e ti mes nao

Amendment No. 12 75



4.5 EMERGENCY CORE COOLING SYSTEM AND REACTOR BUILDING COOLING SYSTEM 
PERIODIC TESTING

-LArC-R

test signal w ll be applied 
uation of the\low pressure 
e*\gency core co ling operati,

Verification of the engineered safeguard function of the service water system which supplies cooling water 
to the decay heat removal coolers shall be made to

(b) he test w* 1 be consideped satisfactryi cony rol board A &AME> indicatio verifies th$k TTcoipnft hav rjpode 
th c ion signal roperly; llaporaj4pm (.)breake shall have /pened or ci 9~ed, and a~valves s all 

/ have mpleted the'~ travel. / IATM

Amendment No. Z0, 25 92



4.5.2 Reactor Building Cooling Systems 

Ameccabilit Pieto e~igof t e rec obidng reccoo inssem. A 
I o le/y that t e reactor b Iding emer ncy cooling sysitems are 

Specification

4.5.2.1 System Tests

4.5.2.1.1 Reactor Building Spray System

14 . S'C 

SR3. C.  

S K 3.4. S.

4.5-2-1.2 Reactor Buildin Cooling System 
3 (a) At least once per ys, each reactor building emergency 

cooling train shal be tested to demonstrate proper operation 
of the system. The test shall be performed in accordance with 
the procedure summarized below: 

3 (1) Verifying a service water flow rate of Ž 1200 gp, to e.ah 
train of the reactor building emergency cooling.

(2 Adit=.on of biocidei to the s rv'.e w ter durng. ý 
rveillanp in 4.5.-.l.2.a.1 above, ever ic 

water t rature i between OF and eý

:SR 3-4.5' Z

'a

(b) At least once per 31 days, each reactor building emergency 
Cooling train shall be tested to demonstrate proper operation 
of the system. The test shall be performed in accordance with 
the procedure summarized below: At 

(1) *?rting Ore-ss al-c&pe rtiný),e .h oper a.clhi 
cooli an from cotot ~ ~

Su eillan e Requi ent 4.5 2.1.2(a)(/ will n be perflrmed on e green itra n of t reacto buildin emergency cooling stem unt1 coolin fan VSF--ib 
is repalre and the green t in is retrned to mral con iguratio . This no+e 
w 11 rema n in eff ct until July 14, 95.

Amendment No. , 182 95
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4.6 AUXILIARY ELECTRICAL SYSTEM TESTS

4.6.1

S£Rx.g~l,Z 0R 3.9-1,2

A test shall be conducted once every 18 months to demonstrate 
he abi ity of the diesel generators ao perform as designed b3:l

I <. -I'r 
7N

9 M.1.I 

3. 3.ý-.

a. simulating a loss of off-site power,

b. simulating of loss of off-site power in conjunction with 
an ESF signal, 

C.i simul i~ng int fruptio k/f off, ire p e~r and~be~ 
V" rec wnec~tion•f te osite jwer s Nre to hi r 

r• reective Jusses. •d•F 

d. operating the diesel generator for hour_ fter-opetin (tem•)raturey- have s~bilIiz~tT -r 

3. (Each di se genera r shall e given n inspecti n once eve |1 o~ ollow~fig the ma'uacture fs recomme (ations fr h is _Q I ~affstandbtV service//(A ne-tl• exWso f Mis '' -r 
ý4nterval 4-s -a-Tl owefrso-tlat ese may be erformed ring th / 

I2R9 rTe eing ouyge, and 9pleted no/later than ecember , /"- ) 

4. ýDu ng e mo:jthly di la1 een¢ator st S fied* aragr h •e following shal e performed: 

a. The diesel cenerator startinolair-- mpressor shalllhe 

air receivers.

b. The diesel oil transfer pumps shall be checked for 
operability and their ability to transfer oil to the day 
tank.  

c. The day tank fuel level shall be verified.  

d. The emergency storage tank fuel level shall be verified.

Amendment No. Z1, ZS, 50, 133
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6A�

Applies to survei ce of the control rod sys ins.  

To verif that the designated contro o od (by core position) is o rating in 

.7.2.1 Whenever the control rod drive patch panel is reconnected (after test, reprogramming, or maintenance), each control rod drive mechanism shall be selected from the control room and exercised by movement of sufficient travel to verify that the proper rod has responded as shown on the unit computer printout or on the input to the computer for that rod.  
4.7.2.2 Whenever power or instrumentation cables to the control rod drive assemblies atop the reactor or at the bulkhead are disconnected or removed, an independent verification check of their o reconnection shall be performed.  

S4.7.2.3 

Any rod found to be improperly programmed shall be declared inoperable until properly programmed. 
LA 

Each control rod has a relative and an absolute position indicator system. One set of outputs goes to the plant computer identified by a unique number associated with only one core position. The other set of outputs goes to a programmable bank of 68 edgewise meters in the control room. In the event that a patching error is made in the patch panel or connectors in the cables leading to the control rod drive assemblies or the control room meter bank is 
4M~s...... -I rnpsauo eoncin hseerr n rnpstoswl
r -pery Cransposea upon reconnection, these errors and transpositions will be discovered by a comparative check by (1) selecting a specific rod from one group (e.g., rod 1 in regulating group 6), (2) noting the program-approved core position for this rod of the group, (3) exercising the selected rod, and (4) noting that a) the computer prints out both absolute and relative position response for the approved core position, and b) the proper meter in the control room display bank indicates both absolute and relative meter positions. This type of comparative check will not assure detection of improperly connected cables inside the reactor building. Tor these, (Specification 4.7.2.2) it will be necessary for a responsible person, other thai. the one doing the work, to verify by appropriate means that each cable has been matched to the proper control rod drive assembly.

Amendment No. X0$, 142 104
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4.11 PENETRATION ROOM VENTILATION SYSTEM SURVEILLANCE

Specification

.11.1 At intervals no to exceed 18 months, the p ssure drop across the 
combined HEPA filtLs and charcoal adsorber b ks shall be 
demonstrated to be 1 s than 6 inches of water system design LA-79 
flow rate (± 10%).  

.11.2 nitially and after any m 'ntenance or testing that uld affect 
t air distribution within he penetration room vent1 ation 
sys m, air distribution sha be demonstrated to be un orm within 
±20% ross HEPA filters and crcoal adsor

• 3 ,3.iI., 4.11.3 At intervals not to exceed 18 months, automatic initiation of the 
penetration room ventilation system shall be demonstrated.

4.1 a The tests and sa le analysis of Specifi tion 3.13.1a, b, & c.  
•P,•IZ shall be performe at intervals not to ex ed 18 months or after 

very 720 hours of stem operation and fol wing significant 
lLATC --- p nting, fire or che ical release in any ven ilation zone 

co unicating with the stem.  

b. Cold 0 testing shall als be performed after ea complete or 
partial placement of the H A filter bank or afte any structural 
maintenanc on the system hous g.  

c. Halogenated h rocarbon testing sh 1 also be performed ter each 
complete or par a] replacement of t charcoal adsorber b k or 
after any structu I mainenane o ve ousinq

SIk 3.?.1. I1 4.11.5 Each circuit shall be operated 1a es hour ever Zmo~nth. OL test s na l ýe c or)•idere•Ysatisf/actory if contr(• bo~a rc Indic rion) 
Iverifi • that a)01 comp ne t A) v e p n ed p ~ e l / o t h / - -• 7 r 
actua ion sigyli /hnt r"ersne el 4

Amendment No. Z1, 19, 25
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4.15 AUGMENTED INSERVICE INSPECTION PROGRAM FOR HIGH ENERGY LINES 

OUTSIDE OF CONTAINMENT 

Applicability 

Applies to welds in piping systems located outside of containment where protection from the consequences of postulated ruptures is not provided by a system of pipe whip restraints, jet impingement barriarc +
encosures anad/or other measures designed specifically to cope with such ruptures.  

For Arkansas Nuclear One-Unit 1 this specification applies to six welds in the main steam and main feedwater lines identified as we'ds 6, 7, 23, 24, 55, and 56 on Figures A-7, A-8 and A-15 of the Final Safety Analysis Report.

Objective 

To provide assurance of the continued integrity of the Piping system over their service lifetime.  

Specifications 

4.15.1 At the first refueling outage period, a volumetric examination shall be performed with 100 percent inspection of each weld in accordance with the requirements of ASME Code Section XI, Inservic Inspection of Nuclear Power Plant Components, to establish system integrity and baseline data.  
4.15.2 The inservice inspection at each weld shall be performed in accordance with the requirements of ASME Code Section XI, Inservic Inspection of Nuclear Power Plant Components, with the following schedule: 

(The inspection intervals identified below sequentially follow the 
baseline examination of 4.15.1).  

First Inspection Interval 

a. First 3-1/3 years (or 100% volumetric inspection of nearest refueling outage) each weld 
b. Second 3-1/3 years (or 100% volum' tric inspection of nearest refueling outage) each weld 
c. Third 3-1/3 years (or 100% volumetric inspection of nearest refueling outage) each weld

110c
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ISI Protra 

_ the inspection intervals 
n vryI earest rfeigothrafte) two Voftheti welspectio the nearest refuelin oexpiratio n of th edsac h e 1/ o 

' ex irat on f ea h 1/ ofthe inspection intervals 

with a cumulative 100% 
coverage of all welds.  

Note - The welds selected during each inspection period shall be distributed among the total number to be examined to provide a representative sampling of the conditions of the welds.  
4.15.3 In the event repairs of any welds are required following any examination during successive inspection intervals, the inspection schedule for the repaired welds will revert back to the first 10 year inspection program.  
4.15.4 Examinations that reveal unacceptable structural defects in a weld during an inspection under 4.15.2 should be extended to require an additional inspection of another 1/3 of the welds. If further unacceptable defects are detected in the second sampling, the remainder of the welds shall be inspected.  
4.15.5 Repairs, reexamination and piping pressure tests shall be conducted in accordance with Section XI of the ASME Code.

110d



The first sample inspection during each inservice inspection 
(subsequent to the baseline inspection) of each steam generator 
shall include: 

All nonplugged tubes that previously had detectable wall 
penetrations (>20%), except tubes in which the wall 
penetration has been spanned by a sleeve, and 

- At least 50% of the tubes inspected shall be in those areas 
where experience has indicated potentialproblems, except 
where ific roups are inspected per S e fi tion 

A tube inspection (pursuant to Specificatio 4.18. .a. shall be 
performed on each selected tube. it 'any s`eected tube does not 
permit the passage of the eddy current probe for a tube 
inspection, this shall be recorded and an adjacent tube shall be 
selected and subjected to a tube inspection.  

Tubes in the following groups may be excluded from the first random sample if all tubes in a group in both steam 
generators are inspected. The inspection may be concentrated on those portions of the tubes where 
imperfections were previously found. No credit will be 
taken for these tubes in meeting minimum sample size 
requirements. Where only a portion of the tube is 
inspected, the remainder of the tube will be subjected to 
the random inspection.  
(1) Group A-1: Tubes within one, two or three 

rows of the open inspection lane.  

(2) Group A-2: Unplugged tubes with sleeves installed.  

(3) Group A-3: Tubes in the wedge-shaped group on 
either side of the lane region (Group A-1) as 
defined by Figure <C2D -rr 7 ýT 

Tubes with axially-oriented tube end cracks (TEC) which have been left inservice for the previous cycle shall be inspected with a 
rotating coil eddy current technique in the area of the TEC and 
characterized in accordance with topical report BAW-2346P, Rev.0, 
during all subsequent SG inspection intervals pursuant to4.  
The results of this examination may be excluded from the first 
random sample. Tubes with axial TECs identified during previous 
inspections which meet the criteria to remain in service will not 
be included when calculating the inspection category of the OTSG.  

Implementation of the upper tubesheet ODIGA alternate repair 
criteria requires a 100% bobbin coil inspection of the non-plugged 
and non-sleeved tubes, spanning the defined region of the upper 

Stubesheet, during all subsequent LG inspection intervals pursuant 
tTubes with ODIGA identified during previous 
inspections which meet the criteria to remain in service will not 
be included when calculating the inspection category for the OTSG.  The defined region begins one inch above the upper tubesheet 
secondary face and ends at the nearest tube roll transition.  
ODIGA indications detected by the bobbin coil probe shall be characterized using rotating coil probes in accordance with 
ANO Engineering Report No. 00-R-1005-01.  

0 

0 , Amendment No. , ,110j1 
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SAcceptance Criteria 

As used in this specification: 

STubing or Tube means that portion of the tube or sleeve which forms the primary system to secondary system pressure 
boundary.

Imperfection means an exception to the dimensions, finish or 
contour of a tube from that required by fabrication drawings 
or specifications. Eddy current testing indications below 
204 of the nominal tube wall thickness, if detectable, may be 
considered as imperfections.  

Degradation means a service-induced cracking, wastage, wear 
or general corrosion occurring on either the inside or outside 
of a tube.  

Degraded Tube means a tube containing imperfections Ž 20% of 
the nominal wall thickness caused by degradation, except 
where all degradation has been spanned by the installation of 
a sleeve or repaired by a rerolled joint.  

The reroll repair process can be used to repair tubes with 
defects in the upper and lower tubesheet areas as described in 
topical report, BAW-2303P, Revision 4.  

% Degradation means the percentage of the tube wall 
thickness affected or removed by degradation.  

Defect means an imperfection of such severity that it 
exceeds the plugging limit except where the imperfection 
has been spanned by the installation of a sleeve. A tube containing a defect in its pressure boundary is defective.  

Plugging Limit means the imperfection depth at or beyond 40% of the nominal tube wall thickness for which the tube shall be sleeved, rerolled, or removed from service because it may become unserviceable prior to the next inspection. This does not apply 
to ODIGA indications within the defined region of the upper tubesheet. These indications shall be assessed for continued 
plant operation in accordance with ANO Engineering Report No.  
00-R-1005-01, Rev. 1.  

Axially-oriented TEC indications in the tube that do not extend beyond the adjacent cladding portion of the tube sheet into the carbon steel portion are not included in this definition. These indications shall be assessed for continued plant operation in 
accordance with topical report BAW-2346P, Rev. 0.

-<-°

9•. Unserviceable describes the condition of a tube if it leaks or contains a defect large enough to affect its structural 
integrity in the event of an Operating Basis Earthquake, a loss-of-coolant accidenteam line or feedwater line break as specified in eciffcatio* 4 .t 

Tube Inspection means an inspection of the steam generator tube from the point of entry completely to the point of exit. For tubes that have been repaired by the reroll process within the tubesheets, that portion of the tube outboard of the new roll can be excluded from future periodic inspection requirements because it is no longer part of the pressure boundary once the 
repair roll is installed.

Amendment No. 4,4-4, 84,6, - ,,;4, a-g, •-24,,-I-, 213
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Bases 
The surveillance requi ments for inspection of th steam generator tubes nure 1 that the structural i egrity of this portion of e RCS will be maintain d. The program for inservi inspection of steam gener or tubes is based on a modification of Re latory Guide 1.83, Revisi 1. Inservice inspecti of steam generatourtubing s essential in order to ma tain surveillance of the conditions rofte tubdes inn he event that there is evi ence of mechanical damage or progressive d radation due to design, facturing errors, or inse ice conditions t t lead to corrosion. Ins ice inspection of steam nerator tubing also rovides a means of charac rizing the nature and caus Of any tube degradatio so that corrective meas s can be taken.  
In gene 1. steam generator tubes t are degraded beyond the repair limit can either e Plugged, sleeved, or r oiled. The steam generato (SG) tubes that are 
plugg are removed from servic by the installation of plu at both ends of the ssociated tube and thus mpletely removing the tube rom service. When th tube end cracking (TEC) alternate repair criteria s applied, axiallyento indications foun not to extend from the t e sheet cladding region to the carbon steel rei on may be left in servic under the guidelines of It-opical report BAW-2346 , Rev. 0. When the upper ubesheet outer diameter intergranula attack (0 IGA) alternate repair crit ia is applied, indications found within the defu d region of the upper tub heet may be left in service under the guidelines f ANo Engineering Report . 00-R-l0O0s1a, Rev. 1. The defined region begi one inch above the upp tubesheet. secondary face and en 
at the nearest tub roll transition. Follow g a SG inspection, an operation assessment is per armed to ensure primary- -secondary leak rates will be maintained with the assumptions of the cident analysis.  
Degraded stea generator tubes can als be repaired by the installation sleeves whic span the area of degra tion and serve as a replacement p essure budary fo the degraded portion o the tube, thus permitting the tu to remain in service 

Degraded steam generator tubes also be repaired by the reroll g of the tube 
in the pper or lower tubeshe to create a new roll area and pr aure boundary for t tube. The portion o the tube that is outboard of the epair roll is the port' n of the tube closes to the primary side of the tubesh t and includes tub' g from the tube end to and including the heel exans on transition. The 1-' ch repair roll is co sidered to be within the pressure oundary. If more tone repair roll i present, the outboard portion inc des tubing from the e end to the heel ansition and the beginning of th 1-inch repair roll that is farthest from the primary side of the tubesheet. rerolling methodology establishes a new essure boundary inboard of the de radation, thus permitting the tube to remai in service. The degraded tube o oard of the new roll area can be excluded om future periodic inspection re ireients because it is no longer part of e pressure boundary once the rep ir roll is installed in the 
tubesheet. Tused 

to repair defects in the upper and lo r tubesheets in accordance with W-2303P, Revision 4.  
All tubes ich have been repaired using th reroll process will have the n roll area inspected during future inservic inspections. Defective or deg ded tube indcations found in the new roll any Indications found in Lhe a ginal roll ne d not be included in determinin the Inspection Res.ilts Catego or the genera or inspection.  
The eroll repair process can be us to repair tubes with defects the upper an lower tubesheet areas. Instal ation .of multiple repair rolls a single t e is acceptable. The new rol area must be free of detectable egradatio in der for the repair to be cons dered acceptable. After the new oil area is nitially deemed acceptable ture degradation in the new roll area will be "analyzed to determine if th tube is defective and needs to be removed from service or repaired. The roll repair process is described n the topical 4 report, BAW-2303P', Revis' n 4.  

SAmendment 
No. 1 n,4a ,44,;46, 4  lion 
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5.4 NEW AND SPENT FUEL STORAGE FACILITIES 

Apletorsagt e th a lt e for n ew andd spent/fuel assemabli/wl e sto. uh 

amanner that a inadvertent ethicality -1o1A not ocr

5.4.1 New Fuel Storare 

1. New fuel assemblies may be stored in the Fresh Fuel Stora 4 
Rack (FFSR). The FFSR consists of 1'b ya arra of 
storage cells on nominal center to center distance o 0-\ inches in both directions. Ten interior storage 11ls Tas LA• 

0(e(kL' shown in Figure 5i,4-1-, are precluded from use~a •wi 8 7e k 

ra• .• This configuration is sufficient to maintain a K eff 

normal cond it ions ,Vbased on fuel with an enrichment of 4.1 

weight percent U-235. / 

2. New fuel may also be stored in the spent fuel pool 

5.4.2 Suent Fuel Storage

The spent fuel racks are designed and shall be maintained so Al 
that the calculated effective multiplication factor is no 
greater than 0.95 (including all known uncertainties) when the 
pool is flooded with unborated wate . es '

KAJLj..I\c l

Amendment No. 11, 71, 166 116
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Power Peakingq

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.2.5.1 NOTE 
Only required to be performed when 
specified in LCO 3.1.8, "PHYSICS TESTS 

0 Exceptions-MODE 1,0 or when complying with 
V) Required Actions of LCO 3.1.4, "CONTROL ROD 
tn e"Ier SkA.(An J Groun Al .nment Limits"; LCO 3.2.1, 
S-"Regulating R nse on Limits'; 

- LCO 3.2.2, "AXIAL POWER SHAPING ROD (APSR) 
Insertion Limits'; LCO 3.2.3, "AXIAL POWER 
IMBALANCE Operating Limits'; LCO 3.2.4, 
"QUADRANT POWER TILT (QPT).' 

Z4'R s Verify • jd •e within limits by usgrinfgy t n o r System to obtain 
a power distribution map.

FREQUENCY
i

As specified by 
the applicable 
LCO(s)

Rev 1, 04/07/95
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rG LOPS 0 3.3.8 675• 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.8.1 Perform CHANNEL CHECK.  

SR 3.3.8.2 NOTE Whenj•ft LOPS instrumentation is placed in /•UA 

an inoperable status solely for performance 
of this Surveillance, entry into associated 

Conditions and Required Actions may be r•del ayed jaa) upjtW 4 hor .fu 0 
-%h -- - vo'•fiml';e Fun ion. upS__ 

,vo 

n Function, provided the' 

monitoring the Function-or theb S~OPERABLb$ý----- e__ 

f .  

CHANNEL CALIBRATION with setpoint 
owable Value as follows': 

a. Degraded voltage and> 
with a time delay o econUs 

•second and 

b. Loss of voltage' an V with 
2 +4• tl ,Ia1, .*F efAe n

0 8W0GT_3.-2 3.3-21 Rev 1, 04ý09y%



Pressurizer Safety Valves 3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 Two oressurizer safety valves shall be OF
(I-ktltinos :l,24751 Wa•g andf4i-ZU51 P&%4

APPLICABILITY: MODES 1, 2, and3, 
MODE 4 with <e RCS tempratur ewit 

---- NT E 
The lift settings are not required to be withinp 
limits for entry into;MODES 3 and for the purpose of el in o 
set in the 
sitting the pressurizer safety valves under ambient (hot) 
conditions. This exception is allowed for 436]Lhours 

b -. following entry into:MODE 3!provided a preliminary cold 
istting-was made prior to hetup.-

ACTIONS
0.1,1~. eat, yr*SlS~rr*Vs6.*T~ 54LAakfV&Wt ;it.S +0 
CP6RABLC. #- ,4.C6 q r4 " .'Ilo2P"r -J

CONDITION REQUIRED ACTION COM4PLETION TIME 

A. One oressurizer safety A.1 Restore valve to 15 minutes 

ýal e InperaletOPERABLE status.

B. Required Action and 
associated Completion 
Time not met.  

Tw pressurizer safety 
v s inoper bles 

valvesZ

ft.A-~1 dJV>

Rev 1, 04/07/95
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1

APPLICABILITY:

Two CFTs shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with Reactor Coolant 

>U psig.

3.33 (A)Is(c)

System (RCS) pressure

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TINE 

A. One CFT inoperable due A.1 Restore boron 72 hours 
to boron concentration concentration to 
not within limits, within limits.  

B. One CFT inoperable for B.1 Restore CFT to 1 hour 
reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
or B not met.  

C.2 ReduceR3. pressure hours 

Two inopeabl5 ~ Entop'LCO 3..

Rev 1, 04/07/95

CFTs 
3.5.1

C7F5

N�A

MIA

BWOG STS 3.5-1



ECCS-Shutdown 
3.5.3 

c-T3 
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS-Shutdown 

LCO 3.5.3 ac&i,

J Seur (ZT S-7A - NOrTE -.> 
APPLICABILITY: 14o 

tT wpONS4 -5 O ýro I 
ACTIONS

-03 

3.1(fC

Rev 1, 04/07/95

Q

.<ýl
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CST 
3.7.6

0

Rev 1, 04/07/953.7-168WOG STS.



vc�

DC Sources-Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 CC Sources--Shutdown

LCO 3.8.5 DC electrical power subsystem.shall be OPEEABLE to support 
the DC electricaT power distribution subsystem(s) required 
by LCO 3.8.10, -Distribution Systems-Shutdown.".

Rev 1, 04/07/953.8-30BWOG'STS



r• ••._.__ nvert~ers--0pe att ng Y1 '44~l 

3.8 ELECTRI 

3.8.7 Inverters--Operating 

LCO 3.8.7 The _ui Train and Tr in inverters shall be 

O-30 . . NOTE-

APPLICABILITY: MODES 1, 2, 3, and 4.

ArTTflN•

CONDITION REQUIRED ACTION COMPLETION TIME 

A. A.1 - NOTE 
nvgeinoperable. Enter applicable 

Conditions and 
0/4mewr ,*1Ver 4s Required Actions of 

6y j4-C, LCO 3.8.9, VAC 
"Distribution 
Systems - erat ng ".eq 
with any vi_€• al 

<!) de-erergized.  

Restore inverter to-... .24-hours.........  
OPERABLE status. ___

S- - ... •/oE-- J• (continued)-yz•~ ~ ~ ~ ~ e •,o.,,,tl, 7.Z A ,..-. f,:••.,r 
- ~ ~ ~ ~ ~ A 0- ..•• -

~~~~~~~,; IAZ VA,.e ;.• ... . . i ,,, ,,-•./.e.,, 
" -- ,,,• . '4( -

AJAl

C

)VAJ +M%%S "s 

+0or i- %6

dlsconnected trom,

1) 

0� k
N1



Inverters-Operating 
3.8.7 CT• I."

CONDITION REQUIRED ACTION COMPLETION TIME

0 Required Action and associated Completion 
Tim not met.

J T•1 Be in MODE 3.  

Am) 
'.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.7.1 V crify correct inverter voltage, 7 days 
A bfrequenc sitand al gnme77-_,2

C- ~P-s4ar aw- hw+4A,f

I A by1 4r_~I1~ /�-

dT

Rev 1, 04/07/95

0

9 
Ck

1

ArTTNM• I.-nn* 4n.ndl
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Inverters--Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters-Shutdown

LCO 3.8.8

A. One or more frequiredj; 
i nverters inoperable.  

4j ~ ~ h 7aU~ 
pO.i;JV MaeD;~ d~iE' 

"ate

Inverters shall be OPERABLE to support the onsite Class 1E 
AC vital bus electrical power distribution subsystem(s) 
required by LCO 3.8.10, 'Distribution Systems-Shutdown.'

1

Rev 1, 04/07/95
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6ub'jsi-*_ CcqLib

;,.opef.L6k

C ,^ I ÷,n, t(',0 I .4. C.m.-..L • a,.A .,-e.•., 

k.. Vao A #.. a 3.3. t, 

Distribution Systems-

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating 

LC0 3.8.9"f A aldTrO" AC, DC, and electrical 
power distribution subsystems shall .1MPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

A. One"AC electrical 
power dis);ribution 
subsysteus noperable.

4

7noperabie 

e~ee4-ric..A ?.wer 

jegs2. jesi,,iesq

One'DC electrical 
power ditribution 
subsyste V noperable. I

REQUIRED ACTION

A.1 Restore AC electrical 
power distribution 
subsystem to OPERABLE 
status.  

I'a 64a~ ~ &jgc a,)±aa

1 " Restore DC electrical 
- power distribution..  

subsystem-to OPERABLE 

Status. '

8 hours 

16 hours from 
discovery of 
failure to meet 
LCO

ANm

16 hours from 
discovery of 
failure to meet 
LCO

(continued)

Rev 1, 04/07/95
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"3 

0

cTS

ed Qk 

aI.l. B

3m ,

0

MAI

AJA 

0 
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Distribution Systems-Operating 
3.8.9

CONDITION REQUIRED ACTION COMPLETION TIME

Required Action and 
associated Completion 
Tim not met.

0 Two or more LnoPerabl ej 
distributio_
subsystems Xthat result 
in a loss of function.

il

wV

Be in MODE 3.  

Be in MODE 5.

Enter LCO 3.0.3

______________ ________________ a

10ours 

36 hours

3.? z. F P 

F2.

Immediately

Rev 1, 04/07/95
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Power Peaking Factors 
B 3.2.5

BASESq

ACTIONS

reactor is Placed in Moo thiQ _does 
apply. The require omp etlon im of (rours is 
reasonable mount of time for the operator to redui 
POWER in an orderly manner and without challenging 
systems.

SURVEILLANCE 
REQUIREHENTS

Coreonittring is performed using the Incore Detector 
Syste3 to obtandmnsional power distribution map.  K aa-uMRI•ahUG S : f ý + 6-4•÷ ; . . . .

)verily MnIT Mhe ISU-mez nuf-een exceedled.w Heasurempnt .  •of the core power er may be used to verify that the. measu a lnes - .. e within their specified limits when othe limits 

specified by LCO 3.1.4, LCD 3.2.1, LCO 3.2.2, LCO 3.2.3, or 

(continued)

BWOG STS B 3.2-43 Rev 1. 04/07/95
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Power Peaking Factors 
8 3.2.5 

BASES 

SURVEILLANCE S 3.2. 1 (continued) 
REQUIREMENTS 

LCO 3.2.4 is exceeded, or when LCO 3.1.8 is applicable. If.  
.. remain within their limits when one or more of hese parameters exceed their limits, operation at THER•IAL ,POWER may continue because the true initial conditions (the 
p2!S W~f- YM")remin ithn terspecified limits.  

Because the limits. on are preserved when the 

S•Cparameters 
s3ecI.14 LCO 3.2.1, LCO 3.2.2, 3 LUu J.2.T, and LCO 3.2.4 are w in their limits, a Note is p ed in the SR to indicate that monitoring of the 

is required only when complying with the R of these LCOs and when LCO 3.1.8 is 
applicable.  

Frequencies for monitoring of the . w aJio-•EacjoR are 
specified in the Action statements of the individual LCOs.  These Frequencies are reasonable based on the low 
rob bilit of a 11imitng event occurring simultaneously t- HR w exceeding its limit, and they Sprovide sufficient ti• for the operator to obtainapoe ,•b 3. 1. 4 distribution map from the Incore Detector System.  

SIndefinite THERMAL POWER operation in aRqie cino 

ez -aev.e- "r ra-le - .... ,LCD 3 2.1 3.2.2, LCD.3.2.3. or LCO 3.2.4 is 
o _• ; P_ r e in in th accloent 

• • analyzed. tg;,m" •.  

REFERENCES 1. 10 CFR 50.46.  

23' /oa of A& cvv

BNOG STS 
B324 

e ~0/79

B 3.2-44 Rev 1, 04/07/95



E4#AS Instrumentation 
V B 3.3.5

BASES

BACKGROUND Reactor Coolant System Pressure (continued)

or tuation. oWutputs of he three bistoles 

Th o ut ofsi th~e. OW Ro Lo rssure bi0 ges also 
(titedrive ray ays (ncth ion spending HP ) aton 

~,.-4Acannelas o use thresgcrib nej sdi 

Rpartntr Ruildinn P - -

�j�EIa�T
RB -pressu input to t ES AS ar p ied by 12 pressure 
iwitche . Six pressu switches ae sed for the High RB 
Pres e Parameter, ud six pressu switches are Oýed for 
th igh High Pre ure Parameter 

he output cc cts of six H" RB Pressure itches are 
used in two ts of identi and independ actuation 
trains. Tse two train ach use three ogic channels.  

FPhe outp s of these c nel s are used two-out-of-th e 
I coinci nce networks The output cc cts of the si 
pires re switches o trip the dri relays in th 

iccc esponding HP nd LPI Actuat* channels as viously 
dcribed 

Teoutput ntacts of six gh IAigh RB Pr sure switches/ 
are used two sets of i ntical and in endent act~ua on 
trains. hese two trai each use th logic channel, 
I(RB4, 5, and R66). he outputs of ese channel used 
in out-of-three oincident net ks for RB Sprý Ac atlon. Each gh high pressur train actut one Rr.  
Spray train whe he High High signal and tt HP, si gnal 
tre coincident n that rin

K®_

Trip Setpoints and Allowable Values 

Trip setpolnts are the nominal value at which the bistables 
are set. Any bistable is considered to be properly adjusted

(continued)

4R1bflS 3.3-4

0
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ESFAS Instrumentation 
8 3.3.5 

BASES 

BACKGROUND Trio Setnoints and Allowable Values (continued) 

w when the "as left" va is within thenban CA ir acy i.e.,/t [rack caylbration + c ~narato 

The trip setpoint u ie-eased on te •• 
Sanalytical limits. to n ur Chapter I 018A• (U 

z( R ). The selection of these trip set oints is such ,r 3 S~that adequate protection is provided whe asensor and -- [ 

r.DrrC.&-e- processing time delays are taken into account. To allow for 
calibration tolerances, instrumentation uncertainties, instrendr , and se evronment induced errorsj fzr) 

fthose ar cqe s tha mst auto ]n art$ 
•envtromnt asdfinecb 10 C 5,,0.49 ( f. 2 the 

SAll~~owable Values seIfe "M i]e 3.3.5-z na•L t 

-aor Ccc anyi are conservativel- adjusted with respect to 
Sthe analytica li its.) fled i escrintigh of 

oo used to calcuL e rip setpoints 'nU udi 9 S_ • /•el••picl )merjInle~t provl in tbe • 

. fi Setpnt thodolf.)y_) (Ref. 2 ndna 
•/ selpotnb entered ino I stab e more conservative 

than that s ecified t lovable Value to account or 
S/ .. Loop A(w ., - changes in wra n easu nt)--error detectable by a CHANNEL 

S"measurent error is/drift during fhe ur-eill ce inte 
y AAMA, iý*s,'JA &u-i, K channel is inope rle af fts a tri sek_ Mtnt is not 

vt awithin its required Allowable Vau-u. ---,a._• 

Setpoints, in accordance with the Allowable Values, ensure 
that the consequences of DBAs will be acceptable, providing 
the unit is operated from within the LC~s at the onse of 
the DBA and the equipment functions as 

Each channel can be tested online to verify that the-< 
4r I r. i setpolnt •acraci s with n the specified allowance 

requIrementso Oce a designated channel is tacen ou o service or testing, a simulated signal 
injected in place of the field inst e gnal. The 
process equipment for the channel n-t i thenttested, 
verified, and calibrated. q 

ihe Allowable glues listed in Ta~ e 3.3.5-1 aree ~d on 
the methodol described in FSAP, Chapter [14] •Ref. 4), 
which incorp rates all of the uncertainti applicable I 
for each ch hnel. The nagnituWzs of these unc iainties are! 

(continued)

SMOG STS 
B 3.3-50 Rev 1, 04107/95
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DIG LOPS 
3.3.8

B 3.3 INSTRUMENTATION 

B 3.3.8 eDiesel Generator (AG) Loss of Power Start (LOPS)

DAae

BACKGROUND The gGs provide a source of emergency power when offsite 
power is either unavailable or is isufficiently stable to 
allow operatio Undervoltage protection will 
generate a LOPS in the event a loss of voltage or degraded 
voltage condition occurs - TRW1%.C MQ There are two 
LOPS Functions for each 4.16 kV vital bus.

)...

undervoltage relays with-rfnverse voltage time: 
.teristics are provided on each 4.16 kV Class 11 
;;fi; bus for the purpose of detecting a 
YN7 -n roatnnMPIosl- of bTS Vol tage -J;

I, 
0

fts actuation trip setpoint 
Allowable Value. .....

Setpoints i cd~cordance with the A able Value will 
that ig1 of Chapter 2.0, 'S fdy Limits,' in the 
Tecb al Specifications a at violated during a• 
j rational occurrences 522); that the conseqJce; 
accidents will be ac% able, providing the is a 
from within the LCat the onset of the or accid 
and that the nt functions s d e

(continued)

9 3.3-72 
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The LOPS relay Allowable Values are based on the short term starting 
voltage protection as well as long term running voltage protection. The 4.16 
kV undervoltage relay Allowable Values are based on a maximum setting, 
which is below the lowest allowed motor terminal momentary voltage of 75% 
of motor rated voltage of 4000 V. The 480 V undervoltage relay Allowable 
Values are based on long term motor voltage requirements plus the 
maximum feeder voltage drop allowance resulting in a nominal 92% setting of 
the motor rated voltage of 460 V. The Allowable Values for both the 4.16 kV 
and 480 V relays include adjustments for channel uncertainties and 
calibration tolerances.

ANO-1 ITS 3.3D1

<INSERT B 3.3-75A>

S ANO-3 99 

I N-59

8/23/2001INSERT



<INSERT B 3.3-117A> 

Engineered Safeguards Actuation System (ESAS) actuation and on Diverse Reactor 
Overpressure Protection System (DROPS) actuation.  

<INSERT B 3.3-117B> 

The EFIC System is also responsible for sending open or close signals to the EFW control 
and isolation valves. SAR Section 7.1.4 (Ref. 1), describes the EFIC vector logic. The vector 
logic outputs are in a neutral state (neither commanding open nor close) until an enable 
signal is received from either train "A" or "B" of EFW Initiation. The EFIC Logic monitors the 

train A and B EFW Initiation logics. When an EFW Initiation occurs, the vector logic is 
enabled to generate open or close signals to the EFW isolation valves and close signals to 
the EFW control valves depending on the relative values of SG pressures. The level control 
module provides input to the flow controllers which control the position of the EFW control 
valves.

ANO-1 ITS 3.3C 8/23/2001INSERT



N0' $\ 43d.÷o / e,-ý s .. = ^ ar 1C-s .3 1,• "6 i_ 

b e" '.1- O' EFICt Vector Q Logic 
8 3.3.14 

BASkES 

Lii 

APPLICABLE 60 onds. s function uld be auto tically perfumed AFETY ANALYSES b 1FC. Th fore, the SAR analysis emains cons vative 
( (continued) elative t the inclus' n of the vect valve logi 

EFW ve r valve lo c response t elis includ in the 9 *requi d response m~e for each actuatlo .nitiation 
u on inst tation and i not specifi separatel 

eEIC- vector valve ogic satisf s Criteri 3 of the NRC Pa cy Statement.  

LCO Four channels of the EFICGE ector Q logic module 1_5
are required to be OPERABLE. The necessity for 
four channels i'dlscussed in the BASES for ACTIONS. The 
b0 a psig and+ psid'setpoints were chosen as discussed in Specification 3.3.1f, "EFIC• Instrumentation.* The 
feed only good generator verification study assumed a 

erential pressure v-ctor value of 1S0 psid • 
psid setpoint conservatively assumes a Qgs Lmargin for rument error. Failure to meet this LCO results in not '0 p; 

being-abli to meet the single-failure criterion. #p,-r 

APPLICABILITY EFIC--4 -vector va)Ae logic is quired in M9ES 1, 2, anodecause the=s are reli on in these DES for 
/ired RCS he reoval. MODES 4, 5 nd 6, heat -ii'Lemoval requi4 ents are duced and ma e provided the 

B3... . .o 'Decay Heat emval Sys . Therefore vector valve ogic is not requj•ied to be OP LiE in thes MODES.

ACTIONS A.I 

( ehe function of the (M EW control/isolation valves and 
. the'vector(• logic is to meet the single-failure 

criterion while maintaining the capability to: 

a. Provide EFW on demand; and 

b. Isolate an SG when required.

(continued)

I.) 

Q
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<INSERT B 3.3-124A> 

These values (i.e., 600 psig and 100 psid) do contain an allowance for instrument error.  

<INSERT B 3.3-124B> 

The EFIC Vector Logic shall be OPERABLE when the associated EFIC Instrumentation 
EFW Vector Valve Control Function is required to be OPERABLE in accordance with 
Table 3.3.11-1. The EFW Vector Valve Control Function is required to be OPERABLE in 

MODES 1 and 2, and in MODE 3 with SG pressure _> 750 psig because the SG inventory 
can contribute significantly to the reactor building peak pressure with a secondary side 
break. Both the normal feedwater and the EFW must be able to be isolated on each SG to 
limit overcooling of the primary and to limit mass and energy releases to the reactor building.  
Once the SG pressures have decreased below 750 psig, the energy level is low and the 
secondary side feedwater flow rate is low or nonexistent. Also, the primary system 
temperatures are typically too low to allow the SGs to effectively remove energy, or are 
sufficiently low to allow for operator action. Therefore, EFIC Vector Logic is not required to 
be OPERABLE in MODE 3 below 750 psig nor in MODES 4, 5, and 6.  

ANO-412 <INSERT B 3.3-124C> 

The SAR SLB analyses, SAR Section 14.2.2.1 (Ref. 3), consider isolation of the affected SG 
as a function automatically performed by the EFIC System. The EFIC Vector Logic utilizes 
the EFW Vector Valve Control Functions (i.e., SG Pressure- Low and SG Differential 
Pressure - High) to determine which steam generator is associated with the rupture and 
provide appropriate isolation.

ANO-1 ITS 3.3C 8/23/2001INSERT



<INSERT B3.4-24A>

Suspending the introduction of coolant into the RCS of coolant with boron 
concentration less than required to meet the minimum SDM of LCO 3.1.1 is required 
to assure continued safe operation. With coolant added without forced circulation, 
unmixed coolant could be introduced to the core, however coolant added with boron 

concentration meeting the minimum SDM maintains acceptable margin to subcritical 
operations.

<INSERT B3.4-24B> 

This SR is modified by a Note that states the SR is not required to be performed until 
24 hours after a required pump is not in operation.

ANO-1 ITS 3.4A 8/23/2001INSERT



<INSERT B3.4-28A> 

This Required Action is modified by a Note which indicates that the unit must be 
placed in MODE 5 only if a DHR loop is OPERABLE. With no DHR loop 
OPERABLE, the unit is in a condition with only limited cooldown capabilities.  
Therefore, the actions are to be concentrated on restoration of a DHR loop, rather 
than a cooldown of extended duration.  

<INSERT B3.4-28B>

[ AN-32697
Suspending the introduction of coolant into the RCS of coolant with boron 
concentration less than required to meet the minimum SDM of LCO 3.1.1 is required 
to assure continued safe operation. With coolant added without forced circulation, 

unmixed coolant could be introduced to the core, however coolant added with boron 
concentration meeting the minimum SDM maintains acceptable margin to subcritical 
operations.

<INSERT B3.4-28C> 

Alternatively, verification that a pump is in operation also verifies proper breaker 
alignment and power availability.  

<INSERT B3.4-28D> 

This SR is modified by a Note that states the SR is not required to be performed until 
24 hours after a required pump is not in operation.

ANO-1 ITS 3.4A INSERT 8/2312001



<INSERT B3.4-33A>

Suspending the introduction of coolant into the RCS of coolant with boron 

concentration less than required to meet the minimum SDM of LCO 3.1.1 is required 
to assure continued safe operation. With coolant added without forced circulation, 

unmixed coolant could be introduced to the core, however coolant added with boron 
concentration meeting the minimum SDM maintains acceptable margin to subcritical 
operations.

ANO-1 ITS 3.4A INSERT 8123/2001



<INSERT B3.4-37A> 

introduction of coolant into the RCS with boron concentration less than required 
Sto meet the minimum SDM of LCO 3.1.1 

<INSERT B3.4-37B>

Suspending the introduction of coolant into the RCS of coolant with boron 
concentration less than required to meet the minimum SDM of LCO 3.1.1 is 
required to assure continued safe operation. With coolant added without forced 
circulation, unmixed coolant could be introduced to the core, however coolant 
added with boron concentration meeting the minimum SDM maintains acceptable 
margin to subcritical operations.

ANO-1 ITS 3.4A INSERT 8/23/2001



CFTs B 3.5.1

CASES 

IPPLICABILITY In MODE 3 with RCS pr and in MODES edtt 

(continued) and 6, the CFT motor operated isolation valves closeo to 
isolate the CFTs from the RCS. This allows RCS cooldown and 

depressurization without discharging the CFTs into the RCS 

or requiring depressurization of the CFTs.  

ACTIONS A.  

If the boron concentration of one CFT is not within 
limits, 

tie thi s t i abilifty to maintain subcriticallty may be 

reduced, but the effects of reduced boron concentration on 

core subcriticality during reflood are minor. Boiling of 

the ECCS water in the core during reflood concentrates the 

boron in the saturated liquid that remains in the core. In 

addition, the volume of the CFT is still available for 

injection. Since the boron requirements are based on the 

average boron concentration of the total volume of two CFTs, 

the consequences are less severe than they would be if the 

contents of a CFT were not available for injection. Thus, 

72 hours is allowed to return the boron concentration to 

within limits.  

If one CFT is ino erable for a reason othr than boron 

cncentration, e-•r mustJ)•reJhd OPEPAREE staxes-i) L-rL 

W X sa.i~~l cannot beassumed that 

e CF wii perform its require function during a LOCA.  

0 Due to the severity of the consequences should a LOCA occur 

in these conditions, the.1 hour Completion Time to open the 

valve, remove power to the valve, or restore the proper 

water volume or nitrogen cover pressure ensures that prompt 

action will be taken to return the inoperable CFT to 

OPERABLE status. The Completion Time minimizes the time the 

cý ( is potentiAly exposed to a LOCA in these c)nditions. e

(continued)
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ECCS- Shutdown 
B 3.5.3 

BASES 

ACTIONS (continued) " "' 

the LP! pumps and J hea-ef exchangers. The Completion 
Time of l=mediatel which would initiate action to restore 

r •_• a'm east one •(B•LPI Q• jM to OPERABLE status, ensu, 

that prompt action is taken to restore the requ-ired(411 .  
capacity. Normally, in MODE 4, reactor decay heat must be 
removed by an LPI train operating with suction from the RCS.  
if no LPI train is OPERABLE for this function, reactor decay 
heat must be remved by some alternate method, such as use 
of the stem generator(s). The alternate mea of h .  

Samremovat must continue unt i rnoperable(• LPI ,$.c•a 
w ian be FItored to operation so tat contin a Pon 

of decay eat removal (DHR) is provided.  

With both DHR pumps and heat exchangers inoperable, it would 
/ be unwise to reuire the,6f to go to MODE 5, where the 

on y avaial e eat removal system is the LPI trains 

UJ operating in the DHR mode. Therefore, the appropriate 
action is to initiate measures to restore one ECCS LPI 1_.i) 

)and to continue the actions until the is ekr 

restored to OPERABLE status.  

((;-t.Sn t s prprequiringov AS. h• e 0 ereaon 

• ~~~Completion Time t''store • --- •._._ •• oy.e 
to OPERABLE status ensures that prompt action is ta en t 
provide the rqfe q_ d cooling capacity o•;. initiate actions 
toiplace the f n NODE 5, where an train is not - _ d.  Qft re requred eh ý 

oml i o Ti t'o.A4It OUnd S c&4n I~~ 

When the RequirdActionof Condition 
X* G a c ton ldJ0 ro i 

sjjould beinitiated. The allwe Completion-Time -of 
24 hours is reasonable. based on operating experience, to r~~~~each -140DE Us frmv -~e m~ iosn an orderly manner •: 

ana wi ~out chalIlIenging (E s sse ms.  

" YV(con tn35edOF: 

Z Z_ INS 64r 3.S-zitZ y 17

(continued)
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<INSERT B3.5-22A> 

C.2 

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.  

This Required Action is modified by a Note that states that this Required Action is 

only required to be performed if one DHR train is OPERABLE. This Required 
Action provides for those circumstances where the LPI trains may be inoperable 
but are otherwise capable of providing the necessary decay heat removal. Under 

this circumstance, the prudent action is to remove the unit from the Applicability 
of the LCO and place the unit in a stable condition in MODE 5. The Completion 
Time of 24 hours is reasonable, based on operating experience, to reach MODE 
5 in an orderly manner and without challenging unit systems.  

<INSERT B3.5-22B> 

This Required Action is modified by a Note that states that this Required Action is only 

required to be performed if one DHR train is OPERABLE. With both DHR pumps and 

heat exchangers inoperable, it would be unwise to require the unit to go to MODE 5, 
where the only available heat removal system is the LPI trains operating in the DHR 

mode. Therefore, the appropriate action is to initiate measures to restore one ECCS LPI 

train and to continue the actions until the train is restored to OPERABLE status.

ANO-1 ITS 3.5 8/23/2001INSERT



Q~nt&nm~jIsolation Valves 
B 3.6.3 

BASES (continued) 

APPLICABILITY In MO S 1, 2 ,ad4 B ol a 
tor A ES-- and6F -the 

B >hIB Dprobabilsity and consequences of tg events are reduced due 
to the pressure and temperature limitations of these MODES.  
Ter ore, ecoantrrfp.W cIi tlo ai'o 

Q nAP 11D2ERZA~inA M~IODlE .IFý requirements for-containment 
isolation valves during MODE 6 are addressed in LCO 3.9.3,_,ý 
"Containment Penetrations." ~ preMa*41, e/4 

ACTIONS The ACTIONS are mo Ifled b a Note allowing penetration flow 
paths, except for(2j/ purge valve penetration flow 

mhvduol paths, to be uniso ae n Thermittently under administrative 
controls. These adiitative controls consist of 

t-to LJ4AA s a ioning a dedicate e § at the valve controls., who 
tilLle L~iz'i is in continuous communication with the control room. In 

~ C~meen'c is this way, the penetration can be rapidly isolated when a 
* aMs",I - need for containment isolation is indicated. 'Due to the 

f"AP jJ'.atrj size o e containment purge line penetration and the fact 
mj, 'da '*be- that those penetrations exhaust directly from the 

~~~; ta, .0J~ containment atmosphere to the environment, the penetration 
0" 4 1 ce flow paths containing these valves may not be opened under 
01Z ~administrative contraols._ ,ing e Pu, eva ye n a 

p-oevuded "Ieh ener tion folw ath may e opened a efect -e airs to an 

"04114i ; I A'second Note has been added to provide clarification that, 
teaingd for this ICO, separate Condition entry is allowed for each penetration flow path. This is acceptableg. since the 

Required Actions for each Condition provide appropriate 
compensatory actions for each inoperable containment 
isolation valve. Complying with the Required Actions may 
allow for continued operation, and subsequent inoperable 
containment isolation valves are governed by subsequent 
Condition entry and application of associated Required 
Actions.  

The ACTIONS a.-e further modified by a third Note, which 
ensures appropriate remedial actions are taken; if 
necessary, if the affected systems are rendered inoperable 
by an inoperable containment isolation valve.  

In the event isolati valve leakage results in exceeding 
the overall ont in nt leakage rate, Note 4 directs entry 

(continued)
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tnt Isolation Valves 

B 3.6.3 

BASES 

ACTIONS into the applicable Conditions and Required Actions of 
4 (continued) LCO 3.6.1. - .  

A.1 and A.2 

In the event one containment isolation valve in one or more 
penetration flow paths is inoperable excnt forguý ývq) 

rleeage no witthi imit& the affecte 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 containment isolation valve, a closed 
manual valve, a blind flange, and a :heck valve with flow 
through the valve secured. For a penetration isolated in 
accordance with Required Action A.1, the device used to 
isolate the penetration should be the closest available one 
to containment. Required Action A.1 must be completed 
within th hour Completion Time. The specified time 
period is reasonable, considering the time required to 
isolate the -penetration and the relative importance of 
supporting containment OPERABILITY during MODES 1, 2, 3, 
and 4. 0 

For affected penetration ow aths that cannot be restored 
to OPERABLE status within the hour Completion Time and 
that have been isolated in accordance with Required 
Action A.1, the affected penetration flow paths must be 
verified to be isolated on a periodic basis. This periodic 
verification is necessary to ensure that 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, through a 
system walkdown, that those isolation devices outside 
containmeit and capable of being mispositioned are in the 
correct position. The Completion Time of "once per 31 days 
for isolation devices outside containment" is appropriate 
considering the fact that the devices are operated under 
administrative controls and the probability of their 
misalignment is low. For the isolation devices inside 
containment, the time period specified as "prior to entering 
MODE 4 from MODE 5 if not performed within the previous 

(continued)
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MSIVs 
B 3.7.2 

B 3.7 PLANT SYSTEMS 

B 3.7.2 Main Steam Isolation Valves (NSIVs) 

BASES 

BACKGROUND The HSIVs isolate steam flow f e secondary side of the 
steam generators following a e line break • e, 
MSIV closure terminates flow from the unaffected (inti•tj 
steam generator.  

Oe 1SIV s located in each main steam line outside of, but Le eclose to, IUrftafn . The NSIVs are downstream from the 
main steam safety valves (ISSVs) and emergency feedwater 
pump turbine's steam supply to prevent their being isolated 
from the steam generators by fSIV closure. Closing the 
MSIVs isolates each steam generator from the other, and 
isolates the turbine, Turbine Bypass System, and other auxiliary steam supJo f•m-h@ enra -rs 

The MSIVs close on ,p" _Fn_ 

(tisr/a7 83.)--$ ere. ew~ s aiI gnt o 
"�e s may also De actuate manua ly.  

/A de iptTo'4 the HSlYV' found in e FSAR,\ 1 •.3] (Ref.,11)• WAN 

APPLICABLE The des•n basis of the HSIVs established by the 
SAFETY ANALYSES n analysis for the C steam line break Iq,.  S,_gga as dscusse ~i-ed n the 9SAR, Section ,_ 

" • !&L~~tS pr ~nted the F~ASectn [11.,/ ) 

|tf. 3) The. sign p cludes he blowd of mo than 
WEator, uming single tive co onent 

Sthe f lure o oe MSIV to close on dem d) 

-t Fe l ng cas for th ontainm t analys/ is thqSLB 
insidcontain nt wit loss of0offsite wer folowing 

tor I t 1 the namen Itor 

(continued) 
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<INSERT B3.7-7A> 

as described in LCO 3.3.11, "Emergency Feedwater Initiation and Control (EFIC) System 
Instrumentation." The EFIC System is designed to prevent the simultaneous blowdown of both steam 
generators.  

<INSERT B3.7-7B> 

The analysis assumes a break in the main steam line upstream of an MSIV. Closure of the MSIVs 
isolates blowdown from the unaffected steam generator, reducing the overcooling effect and its 
subsequent effect on core reactivity. Failure of a MSIV to close is not required to be considered by 
the original license basis.  

The limiting case for the containment analysis is the Large Break LOCA event. The pressurization of 
the reactor building due to the mass and energy from the blowdown of a ruptured steam line inside 
the reactor building does not establish the design basis of the MSIVs because of the small rate of 
mass and energy addition compared to a Large Break LOCA.  

Since the pressurization of the reactor building by the main steam line break is not a limiting issue, the 
analysis conservatively maximizes the offsite dose by assuming the break occurs in the steam line 
outside the reactor building, but upstream of an MSIV. Although a break at this location is highly 
improbable, it serves to provide a direct path to the environment for any activity in the steam 
generators and leads to a complete blowdown of one steam generator. In addition, the analysis 
assumes that offsite power remains available to power the reactor coolant pumps, maximizing the 
overcooling effect and its subsequent effect on core reactivity. The main steam line break analysis 
verifies the effects of a double-ended guillotine steam line break at full power to ensure adequate 
margin to safety is maintained, consistent with the original license basis. The SAR does not analyze 
a feedwater line break.

ANO-1 ITS 3.7 8/23/2001INSERT



MSIVs 
B 3.7.2 

BASES 

APPLICABLE Due to verse ow, failure the MSIV to lose 
SAFETY ANALYSES contr utes to ,he total re ase of the a itional m s and 

(continued) ene in t steam header downstream oy the other SlV.  
er fail s considerq are the fail e of a ma' 

eedwat isolation v e to~close, d failure an 
\emerge •v diesel aen ator (EDG) to tart.  

-T" " FThe ac dent anaysis Z es s er •e f erent S event again differ m(t acce) ance cV -e . )e latSSLBevn 

outs) e can tvnment u• ream r )e MS• ms l- ing fo/ 
off i e dos , altho a b ak thiJ short •ction o main 

s am hea r has erylI prbabi ty. Th large 
sidec tainme at f p ie the l1 ting c efor post tr/ p ret:u to po) r.,/The aly is 11clude /scena's 

with fsite ower av Ha e an with a •oss of offsit 
)owefollo n tu ne rip. ith o ite p er av ' able 

th react coola p s c ti nu!eto circu te coo nt 
t ough e ste gen ato s ai ng xe Reacor C 
stem RCS) c Id . U h.a of a site ýer, t 

"eso . iga ng stems, uch a the Hi Pres re.  
li tion 1) St umps, s dela d. S nifica 

s gl. ure con ered dude Ilure f an MS t 

f•'• _ The MSIVs serve y safety function nO remain open 
/Cfl- pow r att_ on. Tese vaj~e operate,.under the 

/followin Ktuations: 
a. a n HELS, an SLB, m~ain feedwater line br s 

(FWLB)s, "nsid on.tainmen.I. o.rnceomaximize thed) 
mss and Bn le -i th3 78inment, the analysi umsth SV in ýWJaffected steas 

di agdit oti from both .steam erators 
tlcoueo h I in the intact s 

S generator occurs //fter KSIV closure, aTtm is 
discharged iq onainen onl• fro e affected 
steam genýýor and fr)m the res• steam in the 
main .zeam header downstream oa~ closed MSIV in the 

(continued)
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MSIVs 
8 3.7.2

BASES

N

APPLICABILITY
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<INSERT B3.7-9A> 

A -87 Although no licensing basis accidents or transients relating to the function of the MSIVs exist in other 

modes, the MSIVs are conservatively considered to satisfy Criterion 4 of 10 CFR 50.36 in MODEs 2 

and 3.

ANO-1 ITS 3.7 8123/2001INSERT



<INSERT B3.7-33A>

The T41 B CST is seismically qualified and a portion of the tank is protected from tornado missiles.  

The protected volume of water in the tank can provide a source of EFW for both units for at least 30 

minutes. Thirty minutes is adequate for the operators to manually switch the EFW suction alignment 

to the service water system (SWS), if required. The SWS provides the assured source of cooling 
water.

<INSERT B3.7-33B>

The protected volume of water in the tank can provide a source of emergency feedwater (EFW) for 
both units for at least 30 minutes. Thirty minutes is adequate for the operators to manually switch the 
EFW suction alignment to the service water system (SWS), if required. The SWS provides the 
assured source of cooling water.  

The volume requirements for the CST are based on the EFW systems of both units being aligned to 
T41B simultaneously or only Unit 1 being aligned. The minimum volume requirements are sufficient 
to support several hours of cooling flow for both units. During this time, the need for EFW will be 
determined. Alignment to available water sources will be performed as necessary to ensure adequate 
heat removal is maintained. The volume requirements are nominal values. In the conversion of the 
required volumes to indicated level, instrument uncertainty need not be applied.

ANO-1 ITS 3.7
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CST 
8 3.7.6

BASES 

SURVEILLANCE SR 3.7.6.1 (continued) REQUIREMENTS alarms, to alert the operator to abnormal deviations in CST 
levels.  

REFERENCES 1. MAR, Section 

.. . .  

16Ase- oP't4 i.Jq,, '41,~ ~ j~,.nj 
6, e J A" 7I /w,' ,e -uJ-44A., eaus Or. 4 I 

_l ,nced 71•r,±.,glalane neef Aq,-r ie -, 
-l- ol', -g sev&& .,• s OF •'r 7,,, *k.e,,,',,/ ,41',.•¥ ,
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<INSERT B3.8-3A> 

The power sources for the two required offsite power circuits shall consist of:

�41

ANO-1 ITS 3.8

�I11

a. Startup Transformer No. 1 and its 22 kV supply from the switchyard bus tie 

autotransformer, or the Unit Auxiliary Transformer and its supply from the switchyard 

bus tie autotransformer via the 22 kV overhead swing leads (alternate configuration of 
the Unit Auxiliary Transformer), and 

b. Startup Transformer No. 2 and its supply from the 161 kV switchyard ring bus.  

An offsite circuit includes the necessary breakers and equipment to properly align the circuit 

and transmit power from the transmission line source to a single 4160 V ES bus. The offsite 

power sources shall be capable of supplying 4160 V ES bus A3 via 4160 V bus Al and 

capable of supplying 4160 V ES bus A4 via 4160 V bus A2. Either offsite source may be 

used to supply either ES bus. In this manner, along with the emergency DGs, each 4160 V 

ES bus is assured at least one offsite and one DG source of power. The inability of one 

offsite power source to supply one 4160 V ES bus does not render the offsite source 

inoperable as long as it remains capable of supplying the other 4160 V ES bus. However, 

when power to the ES bus is being supplied from the main generator via the Unit Auxiliary 

Transformer, automatic transfer capability to either Startup Transformer No. 1 or No. 2 is 

required to consider the offsite power source operable to the associated ES bus.  

LCO 3.8.9 addresses the OPERABILITY of vital AC distribution systems, including 4160 V ES 

buses A3 and A4. From this respect, if power from an offsite source is verified available to 

the vital 4160 V ES buses (actively supplying power to the bus or appropriate switchgear and 

electrical components available to allow connection to the bus), then the offsite source is 

considered operable. Failures associated with A3 or A4, such as a loss of bus undervolatge 

protection, affect only bus operability and do not require the offsite power source to be 

considered inoperable. However, if bus Al or A2 is not capable of supplying bus A3 or A4, 

respectively, one of the offsite circuits must be considered inoperable.  

One required offsite source shall be capable of accepting emergency loads in an automatic 

transfer. Reference 1 requires one circuit to be available within a few seconds following a 

LOCA to assure that core cooling, reactor building integrity, and other vital safety functions 

are maintained. The other required offsite source may be configured for manual transfer. In 

the event Startup Transformer No. 2 is configured for automatic transfer, the selective load

shed features for automatic shedding of loads to avoid a degraded voltage condition shall be 
OPERABLE.  

For the offsite AC sources, independence is maintained to the extent practical. An offsite 

source may be connected to more than one ES bus and not violate the independence critperia 

provided each OPERABLE required offsite source is capable of being aligned (manually or 

automatically, as appropriate) so that it is independent of the other required offsite source.  

When the main generator is synchronized to the 500 kV system, AC power for the ES loads 

may be supplied from either the Unit Auxiliary Transformer, Startup Transformer No. 1, 

Startup Transformer No. 2, or a combination of these transformers concurrently sharing the 

load. Power from the Unit Auxiliary Transformer, when powered from the main generator, is 

not credited with meeting the requirements of LCO 3.8. l.a since it cannot function under all 

conditions (i.e., following a turbine trip) except when connected in the alternate configuration 

described above. However, powering the ES buses from the Unit Auxiliary Transformer is 

permitted during normal unit operation because of the automatic transfer capability to a 
startup transformer source.

S A 041]
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<INSERT B3.8-36A> 

e. The unit, while in a shutdown condition, can not affect the power grid in a manner that 
would result in a loss of offsite power due to a turbine trip.

The shutdown Technical Specification requirements are designed to ensure that the unit has 
the capability to mitigate the consequences of certain postulated accidents. Worst case 
DBAs which are analyzed for operating MODES are generally viewed not to be a significant 

concern during shutdown MODES due to the lower energies involved. The Technical 
Specifications therefore require a lesser complement of electrical equipment to be available 
during shutdown than is required during operating MODES. More recent work completed on 
potential risks associated with shutdown, however, have found significant risk associated 
with certain shutdown evolutions. As a result, in addition to the requirements established in 
the Technical Specifications, ANO, through industry commitment, has adopted NUMARC 91

06, "Guidelines for Industry Actions to Assess Shutdown Management," as an industry 
initiative to manage shutdown tasks and associated electrical support to maintain risk at an 
acceptable low level. This may require the availability of additional equipment beyond that 
required by the shutdown Technical Specifications.

<INSERT B3.8-36B> 

In MODES 5 and 6, the AC sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 6). During handling of 

irradiated fuel, the AC sources satisfy Criterion 3 of 10 CFR 50.36.

ANO-1 ITS 3.8 8/23/2001INSERT
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<INSERT B3.8-40A> 

SR 3.8.1.8 and SR 3.8.1.9 are not required to be met because they provide testing of 
the engineered safeguards actuation system signals which are not required to be 
OPERABLE except in MODES 1, 2, 3 and 4. Automatic actuation and loading of the 
DGs is not assumed in MODES 5 and 6.  

<INSERT B3.8-40B> 

When Note 1 is considered, SR 3.8.2.1 requires the following: 

SR 3.8.1.1 must be performed and met, 
SR 3.8.1.2 must be performed and met, 
SR 3.8.1.3 must be met, but does not have to be performed, 
SR 3.8.1.4 does not have to be performed or met, 
SR 3.8.1.5 must be performed and met, 
SR 3.8.1.6 must be performed and met, 
SR 3.8.1.7 does not have to be performed or met, 
SR 3.8.1.8 does not have to be performed or met, and 
SR 3.8.1.9 does not have to be performed or met.

Note 2 exempts the 15 second start acceptance criteria for SR 3.8.1.2. This allows 
the AAC DG power source, which does not have auto-start capability or start-time 
criteria, to be used in lieu of an emergency DG. In MODES 5 and 6, there is 
sufficient time to manually start a DG in the event the offsite power source is lost.  
The required DG must be capable of being started from standby conditions and 
achieving ready-to-load conditions. Although the time to reach ready-to-load 
conditions is not a part of the acceptance criteria, it is intended that for emergency 
DG tests, this time is trended to help determine if a condition exists that is degrading 
the starting capabilities of the DG.

ANO-1 ITS 3.8 INSERT 8/23/2001



DC Sources-Shutdown 
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources-Shutdown 

BASES

BACKGROUND A description of the DC sources is provided in the Bases for 
LCO 3.8.4, ODC Sources--Operating.*

APPLICABLE 
SAFETY ANAL'

The init c('onditi s of Desi Basis Ac ' e~nt (OAand-• 

YSES trans' t analys in the FS , Chapter (Ref. *ad {Ch eer [14] (f.! Z), asTe that n neered S ty F ture 

F) syst are OPERA e OC electrica power system 
provides norma an emergency DC electrical power for 
DGs emergency auxiliaries, and control and switching 

The OPERABILITY of the DC(subsystems is consistent with the 
initial assumptions of the accident 4jj l and the 
requirements for the supported systems' OPERABILITY.  (The OP-ERABILITY~olf the minim DC electrial power sourOCs 

during MODES and 6 and c~afingmoveme of irradiate' fuel 
assembledn 4nsures that!

avelable for moni ring and 
a' us; and 

. I Adequate DC ectrical power 
events post ated durinn shul 

• nj-andling accident._

he OP-he OOurces pefi sfy Cri 5~lon 3 qY~the q Po~cyf _ta men 

LCO The 0C electricalp4wer subsystems, 
consisting of battefyft, one battery chargerQ0 

and te- corres•Tnding control equipment and 
interconnecting cabling within the train, are required to be 

(continued)
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<B3.8-60A> 

In general, when the unit is shutdown, the Technical Specifications requirements 
ensure that the unit has the capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and concurrent loss of all offsite or all 
onsite power is not required. The rationale for this is based on the fact that many 
Design Basis Accidents (DBAs) that are analyzed in MODES 1 and2 have no specific 
analyses in MODES 3, 4, 5 and 6. Worst case bounding events are deemed not 
credible in MODES 5 and 6 because the energy contained within the reactor pressure 
boundary, reactor coolant temperature and pressure, and the corresponding stresses 
result in the probabilities of occurrence being significantly reduced or eliminated, and 
in minimal consequences. These deviations from DBA analysis assumptions and 
design requirements during shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specification requirements are designed to ensure that the 
unit has the capability to mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are generally viewed not 
to be a significant concern during shutdown MODES due to the lower energies 
involved. The Technical Specifications therefore require a lesser complement of 
electrical equipment to be available during shutdown than is required during operating 
MODES. More recent work completed on potential risks associated with shutdown, 
however, have found significant risk associated with certain shutdown evolutions. As 
a result, in addition to the requirements established in the Technical Specifications, 
ANO, through industry commitment, has adopted NUMARC 91-06, "Guidelines for 
Industry Actions to Assess Shutdown Management," as an industry initiative to 
manage shutdown tasks and associated electrical support to maintain risk at an 
acceptable low level. This may require the availability of additional equipment 
beyond that required by the shutdown Technical Specifications.

<B3.8-60B> 

In MODES 5 and 6, the DC Sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).  
During handling of irradiated fuel, the DC sources satisfy Criterion 3 of 10 CFR 50.36.
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Inverters-Operating 
8 3.8.7

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7 Inverters--Operating 

BASES

Th- inverters are the preferred source of power for theM 
(i buses because of the stability and reliability they 
achieve. The function of he inverter is to provide AC 

\.electrical power to the bus. The inverters

BACKGPRUND L4+

APPLICABLE The initial conditions of Design Basis Accident (OBA) and 
SAFETY ANALYSES transient analyse ii the oSAR, I rr 61giM. 2) 2ek 

ChapterH))4]•(RefW ), assume Engineered Safety Feature 2 
systems are OPERABLE. The inverters are designed to provide 
the required capacity, capability, redundancy, and 

I .. _ .r,. abetb1 to ensure the availability of necessary power to 
Sthe n Instrumentation and controls so that the 

Cfuel,- ac lant System, and n desiqn limits 
are not exceeded. These lI are discusse in mre detail 
in the Base;for Section 3.2, ower Distr j.ution Limits* 
Section 3.4,,kteacto Coolant System (RCS)P'and Section 3.6, 

e OPE ITY of the inverters is consistent with the 
initial assumptions of the accident analyses and is based on 

.meeting the design basis of the unit. Thtis includes 
maintainin ir A tal •buses 0 LE during accident 
conditions n e-" 

SME3 j ) a. An assumed loss of all offsite AC electrical power or I, ' MO 3 " n • f' all onsite AC electrical power; and 
AJI & ...... '~ _b. A worst-case single failure.  

5 tif1  C0wý Inverters are a part of the distribution system and, as 
4• IO-I5O.1. -,45 such, satisfy Criterion 3 of "•,• • • -. CFP (kek-. L MOD Iz and-,Z:,,. -

(continued)
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<INSERT B3.8-71A> 

... the 125 VDC Electrical Power System. The inverters ..  

<INSERT B3.8-71B>

There are two RPS/ESAS related inverters per train and an additional green train safety related 
inverter Y28 that supports some post accident monitoring instrumentation, decay heat removal 
system interlocks, and control circuitry for systems such as emergency feedwater (EFW) and 
presurizer pressure control. Additionally, there are two swing inverters (one per train) which provide 
backup service in the event that an RPS/ESAS related inverter is out of service. If the swing inverter 
is placed in service, requirements of independence and redundancy between trains are maintained.

ANO-1 ITS 3.8
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inverters-Operating 
B 3.8.7

BASES (continued) 

LCO The inverters ensure the availability of AC electrical power 
for the systems instrumentation required to shut down the 

___ __ reactor and maintain It in a safe condition after an 
nn norea a a tIona oc rrence r a postulated

4

OPM1AOL.F-

Maintaining the required inverters OPERABLE ensures that the 
redundancy incorporated into the design of the=&-no"I'll" dft-, 

Ainstrumentation and controls is maintained. The four /eqt114 _It.J) 
vt wers to per train).&ensure an uninterruptible supp 

of ACelectrical power 'to he - buses even if the 
•4.16 kV safety buses are de-ener 

OPERABLE inverters require the associated bbusto be 

powered by the Inverter with output voltage e 
within tolerances, and power input to the lnvterfa 'from

voaton batter3

F+ra~v"A--eYJ ib AWL This LCO is 
invertersi ti

(continued)
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Inverters--Operati ng 
B 3.8.7

BASES (continued)

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2, 3, 
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant 
,r ýopressure boundalylMits arenlot exceeded as a result 

b. Adequate core cooling is provided, and 
OPERABILITY and other vital functions are maintained 
in the event of a postulated DBA.

*/,,Ioom ij I [Cass constant* oltag& re 
r iver r u ternaO • .urce.  /A M.• ewSr +v-' '+f -" 

4,,+ ;, •,ls*jt A .,4 -r this reason, a Note has been included in (o•jj~gA / 
ass.c'a/e.I UA C vrequiring entry into the Conditions and Required Actionf 

"-�e+/ 1 Z°i LCI 3.8.9, 'Distribution Systems-Operating.' s e sures 

'' l.Action A.1 allows 24 hours to fix the inoperable I.nverter 
6 ,',e- •-- -_+ and return it to service. The.24 hour limit QsMed 

gi Inginto consideration the ins 
A -e 1 )k repair an inverte and the additional risk to 24 

which the u is expos cause of the inverter 
S.-L-1 inoperabilit. Th. i be balanced against the risk of 

an m_-•-iate slu own, along with the potential challenges 
_r. . to safety systems such a shutdown might entail. When the 4 g eELA;+ 

b.. -a us IsI powerew From I t ankou I source, i t is 
re •y-Ing upon interruptible AC electrical power sources HO) 
(offsite and onsite). The uninterruptible inverter source 

W VAC to the D buses is the preferred source for powering 
(i nstrumentaTiTn trip setpoint devices.

eAk
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-42 <INSERT B3.8-73A> 

B. 1 

With inverter Y28 inoperable, the associated 120 VAC bus C540 is automatically transferred 
to its alternate AC source and remains OPERABLE. In the event the automatic transfer fails 
and the associated 120 VAC bus is de-energized, the 120 VAC bus is considered to be 
inoperable. For this reason, a Note has been included in ACTION B requiring entry into the 
Conditions and Required Actions of LCO 3.8.9, "Distribution Systems - Operating." This 
ensures the bus is re-energized within 8 hours.  

Required Action B.1 allows 72 hours to fix the inoperable inverter and return it to service.. The 
72-hour limit takes into consideration the time required to repair an inverter, the fact that 
Y28/C540 does not have a swing inverter, and the additional risk to which the unit is exposed 
because of the inverter inoperability. This must be balanced against the risk of an immediate 
shutdown, along with the potential challenges to safety systems such a shutdown might 
entail. When the 120 VAC bus is powered from its alternate AC source, it is relying upon 
interruptible AC electrical power sources (offsite and onsite). The uninterruptible inverter 
source to the 120 VAC bus is the preferred source for powering instrumentation and controls.  

C.1 

Because Y28 is powered from the green train, a loss of Y28 in conjunction with an inoperable 
red train inverter required by LCO 3.8.7.a may result in a loss of safety function if power is 
lost to their respective 120 VAC buses. Therefore, one of these inoperable inverters must be 
restored to OPERABLE status within 2 hours. The 2-hour restoration period is acceptable 
since it is unlikely that both Y28 and the inoperable red train inverter will fail to continue to 
supply their respective 120 VAC buses with power from the alternate AC source. In the 
unlikely event that both affected 120 VAC buses are de-energized, LCO 3.8.9 Required 
Action E.1 will require immediate entry into LCO 3.0.3 due to the likelihood that a loss of 
safety function has occurred.
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Inverters-Operati ng 
B 3.8.7

aiay(continued) (~ 
unit must be brought to a NODE in which the LCO does not 
apply. To achieve thisistatus, the unit must be brought to 
at least MODE 3 within hours and to MODE 5 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 plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.8.7.1

This Surveillance verifies that the inverters are 
I functioning rperly with all required circuit breakers 

close anft I buses energized from the inverter. The 
verification of proper voltage and frequency output ensures 
that the required power is readily available for the 
Eni~zumentationfa6eeK-~ Wconnecte~d to the 
iJjbuses. day requency takes into account h 

r r idant capability of the inverters and other indications 
available in the control room that alert the operator to 
inverter malfunctions.

REFERENCES 1. /SAR, 'Chapter 4 .? 

F2 fSAR te r:0 

. ,AAR, Chapter rH4•.

/0 ciP�.
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No Significant Hazards 
Considerations (NSHCs)



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

AO-423 13.4A L9 Not used.  

NO-423 13-4A L10 Not used.  

3.4A L11 

1. Does the change involve a significant increase in the probability or consequences of 
AN I an accident previously evaluated? 

Allowing positive reactivity additions, with no forced coolant flow available, that will not reduce 
RCS boron concentration below the boron concentration required to meet the minimum SDM of 
LCO 3.1.1 will not alter the assumed initiation, and hence, will not significantly increase the 
probability of any evaluated event. The ITS contains actions that maintain the initial conditions 
assumed in the analyses. Because these Required Actions maintain the initial conditions assumed 
in the safety analyses, prevent intentional actions which may lead to the occurrence of evaluated 
events, and preserve the mitigatory response mechanisms should an event occur, the 
consequences of a postulated event from this condition would not be significantly increased.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration to the plant (no new or different 
type of equipment will be installed) or changes to parameters governing normal plant operation.  
The proposed change will continue to ensure that adequate boron concentration, and thus 
adequate SDM, is maintained. Therefore, this change does not result in a new or different kind of 
accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will allow positive reactivity changes in MODEs 3, 4, and 5 with no forced 
coolant flow. However, the ITS Required Actions limit such positive reactivity additions to 
provide assurance that the minimum SDM of LCO 3.1.1 is maintained. Therefore, this change 
does not result in a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

jNO-360 ]36 L25 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change clarifies the exception of opening closed penetration valves under 
administrative controls to include deactivated automatic valves. The change is consistent with the 
provisions of NUREG 1430, Rev. 1, and is necessary to support operational requirements such as 
sampling or inventory adjustment activities. The administrative controls required to be established 
when applying this exception are sufficient to ensure prompt closure of the penetration should an 
event initiate during such an activity. Because the exception is applied only for a short period of 
time and effective administrative controls have been established to control the opening of 
deactivated automatic penetration valves, this change does not involve a significant increase in the 
probability or consequences of an accident previously analyzed.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change clarifies the exception of opening closed penetration valves under 
administrative controls to include deactivated automatic valves. Application of this exception 
considering the required administrative controls does not introduce a possibility of a new or 
different kind of accident than any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change clarifies the exception of opening closed penetration valves under 
administrative controls to include deactivated automatic valves. These administrative controls 
require a dedicated operator, in constant communication with the control room staff, to be 
stationed in close proximity of the valve in order to ensure prompt valve closure should an event 
or transient initiate during this short time period. The projected environmental conditions of the 
physical valve location is also considered prior to opening a deactivated automatic valve to further 
ensure the operator's ability to perform the required closure duty. Because effective 
administrative controls are established prior to opening deactivated automatic penetration valves, 
this exception does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

.N0-444 ]3.6 L26 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change exempts those valves that are locked, sealed, or otherwise secured in their 

required position from being tested by verifying they will reach their required position upon 

receipt of an actuation signal. This exemption is acceptable because these valves are not being 
relied upon to change states at the onset of or during an accident. Therefore, exempting those 

valves that are locked, sealed or otherwise secured in their required position from being tested 

does not involve a significant increase in the probability or consequences of an accident previoulsy 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change exempts those valves that are locked, sealed, or otherwise secured in their 
required position from being tested by verifying they will reach their required position upon 
receipt of an actuation signal. This exemption is acceptable because these valves are not being 
relied upon to change states at the onset of or during an accident. Therefore, exempting those 
valves that are locked, sealed or otherwise secured in their required position from being tested 
will not create the possibility of a new or different kind of accident from any previoulsy evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change exempts those valves that are locked, sealed, or otherwise secured in their 
required position from being tested by verifying they will reach their required position upon 
receipt of an actuation signal. This exemption is acceptable because these valves are not being 
relied upon to change states at the onset of or during an accident. Therefore, exempting those 
valves that are locked, sealed or otherwise secured in their required position from being tested 
does not result in a significant reduction in the margin of safety.

ANO-1 3.6 NSHCs Page 23 of 23 8/23/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.9 L9 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change deletes the historical requirements associated with the shipment of 
irradiated fuel to offsite facilities. Future offsite shipment of irradiated fuel will be assessed given 
the amount, type, a decay time of the fuel proposed for shipment. In addition, prior NRC 
approval will be obtained prior to any such shipment in accordance with 10 CFR Part 71. The 
deletion of these historical requirements will not result in a significant increase in the probability 
or consequences of an accident previoulsy evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change deletes the historical requirements associated with the shipment of 
irradiated fuel to offsite facilities. Future offsite shipment of irradiated fuel will be assessed given 
the amount, type, a decay time of the fuel proposed for shipment. In addition, prior NRC 
approval will be obtained prior to any such shipment in accordance with 10 CFR Part 71.  
Therefore, the deletion of these historical requirements will not create the possibility of a new or 
different kind of accident from any previoulsy evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change deletes the historical requirements associated with the shipment of 
irradiated fuel to offsite facilities. Future offsite shipment of irradiated fuel will be assessed given 
the amount, type, a decay time of the fuel proposed for shipment. In addition, prior NRC 
approval will be obtained prior to any such shipment in accordance with 10 CFR Part 71.  
Therefore, deleting these historical requirements does not result in a significant reduction in the 
margin of safety.
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Discussions of Differences (DODs)



ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.2: Power Distribution Limits 

1. Several changes were made to the ACTIONS established for ITS 3.2.1. These changes 
include: 1) a minor editorial change, and 2) the addition of a new Condition C which is 

necessary because the NUREG-1430 ACTIONS do not appropriately address the 
Required Action and associated Completion Time for regulating rod groups that are not 

positioned in accordance with the required sequence or overlap requirements. The 
following paragraphs describe these changes in detail.  

1) Editorial changes were made to reflect consistent titles for the regions on the 
regulating rod group insertion limits figures contained in the COLR. In ITS 3.2.1 
Condition A and Condition D, the word "operational" was changed to "operation." In 

ITS 3.2.1 Required Action D.2.1, the word "operating" was changed to "operation." 
These changes establish titles consistent with the NUREG-1430 3.2.1 Bases.  

2) NUREG 3.2.1 Condition A is entered when the regulating rods are inserted into the 
restricted operation region, or sequence or overlap requirements are not met.  
However, NUREG Required Actions A. 1 and A.2 do not address the group(s) out of 
sequence or the group overlap requirements not met condition. Therefore, ITS 
Condition C is added (as in NRC approved TSTF-345) so that a specific Required 
Action is provided to restore compliance with the LCO should the regulating rod 
group sequence or overlap requirements not be met. ITS Required Action C. 1 
requires that the regulating rod groups be restored to within the limits with a 
Completion Time of 4 hours. Four hours was chosen based on CTS 3.5.2.5.3, which 
also provides 4 hours (Note that TSTF-345 provided 2 hours for this Required 
Action). This change is consistent with generic change TSTF-345, as modified to 
match CTS.  

3) The aforementioned changes require that NUREG 3.2.1 Condition C be revised to 
represent ITS 3.2.1 Condition D and that NUREG 3.2.1 Condition D be revised to 
represent ITS 3.2.1 Condition E. Further, the inclusion of ITS 3.2.1 Condition C (and 
re-designation of NUREG 3.2.1 Condition C as ITS 3.2.1 Condition D) requires that 
ITS 3.2.1 Condition E read "Required Actions and associated Completion Times of 
Conditions C or D not met" to ensure that appropriate actions are provided should 
Conditions C or D not be satisfied. The appropriate action is to remove the unit fibm -m 

the LCO Applicability, which is accomplished by having the unit proceed to MODE 3 
with a Completion Time of 6 hours.  

4) TSTF-160, Rev 1, was incorporated which reflects that ITS 3.2.1 Required 
Action A. 1, performance of SR 3.2.5.1, is only required when THERMAL POWER is 
greater than 20% RTP. This Note provides an Applicability for the Required Action 
which is consistent with the ITS LCO 3.2.5 Applicability.  

The Bases for LCO 3.2.1 were similarly marked to reflect these changes.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.2: Power Distribution Limits 

2. NUREG-1430 LCO 3.2.1 Required Action C.1 was modified to reflect generic change 

TSTF-009, Rev 1.  

3. NUREG-1430 3.2.1 incorporates TSTF-1 10, Rev 2.  

The Bases for ITS 3.2.1 were similarly marked to reflect the modification in SR 

Frequency requirements. In addition to the material deleted by the TSTF, sentences 

containing reference to the alarm function were deleted for consistency and clarification.  

Y 4. Not used.  

5. Bases of LCO 3.2.2 - Potentially misleading material was removed regarding the APSRs.  

The APSRs are designed not to insert into the reactor on a reactor trip (scram). Because 

they do not insert, they were never credited in the analyses as contributing to the rate of 

reactivity addition, net reactivity addition or the SDM.  

6. NUREG-1430 3.2.2 Required Action A.1 was modified by a Note to reflect that this 

Required Action is only required when THERMAL POWER is greater than 20% RTP.  
This Note provides a Required Action which is consistent with the ITS LCO 3.2.5 
Applicability. This change is consistent with TSTF-160, Rev 1.  

7. ITS Completion Times for 3.2.3 RA B.1 (NUREG 3.2.3 RA B.1), 3.2.4 RA C.1 (NUREG 
3.2.4 RA E.1), 3.2.4 RA D.1 (NUREG 3.2.4 RA F.1), and 3.2.5 RA B.1 (NUREG 3.2.5 

RA C.1) were revised to specify 4 hours. The 4 hour Completion Time provides a more 
reasonable time frame for performing the required power reduction to less than or equal 

to 20% RTP (40% RTP for ITS 3.2.3) from full power conditions (RTP). The NUREG 

2 hour Completion Time would have required the operators to violate the established 

normal, non-emergency, maneuvering rate of •30% per hour and unnecessarily 
challenged the operator's ability to control the unit with the potential introduction of a 
unit transient. Although the CTS established comparable Required Actions, it did not 
establish a Completion Time for those actions. Based on the foregoing discussion, the 
ITS 4 hour Completion Time is established which results in a prompt compensatory 
action while adhering to the unit's operating procedures.  

The Bases were similarly marked to reflect these changes.  

8. NUREG-1430 3.2.3 incorporates TSTF- 110, Rev 2.  

The Bases for ITS 3.2.3 were similarly marked to indicate this change. In addition to the 
material deleted by the TSTF, sentences containing reference to the alarm function were 

deleted for consistency and clarification.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.2: Power Distribution Limits 

9. NUREG-1430 LCO 3.2.4 is premised on the existence of a steady state limit, transient 
limit and a maximum limit for QUADRANT POWER TILT (QPT). The ANO- 1 CTS 

and the ANO-1 COLR do not establish a transient limit for QPT. Further, the ANO-1 

CTS does not provide any differentiation between the possible causes of an excessive 

QPT (i.e., QPT due to CONTROL ROD misalignment versus other potential causes) in 

specifying the required actions. Therefore, reference to a transient limit was removed 
from ITS LCO 3.2.4. Consequently, NUREG Condition B (which addresses the situation 

where QPT may exceed the transient limit but still be less then the maximum limit), and 

Condition D (which addresses the situation where QPT may exceed the transient limit but 

still be less then the maximum limit due to causes other than the misalignment of either 

CONTROL ROD(S) or APSR(S)) are not adopted in the ITS. NUREG Condition E has 
been modified in the ITS to provide the Required Action should the Required Action and 

associated Completion Time for Condition B not be met. These changes retain the intent 

that THERMAL POWER be reduced and that the ACTIONS lead to removal of the unit 
from the LCO Applicability if compliance is not restored. These changes maintain 
requirements consistent with current license basis.  

The Bases for LCO 3.2.4 were similarly marked to reflect these changes.  

10. NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 

Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of the 
NRC Policy Statement. This is an editorial change associated with the implementation of 
the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was issued.  

For ITS LCO 3.2.2, the 10 CFR 50.36 Criterion statement was modified to preserve 
consistency with the ANO-1 license basis. Specifically, ANO-1 safety analyses, upon 
which ITS LCO 3.2.2 was based, were performed with the reactor critical. Thus, the 
Criterion statement was revised to specify that the LCO parameter satisfies Criterion 2 of 
10 CFR 50.36 when in MODES 1 and 2 while critical. When in MODE 2 with the 
reactor subcritical, the LCO parameter satisfies Criterion 4 of 10 CFR 50.36. This 
change is consistent with current license basis and 10 CFR 50.36.  

11. Bases - Throughout Section 3.2 Bases, numerous references to "limits" have been 
changed to "setpoints." In a few instances, references to "setpoints" have been changed 
to specify "limits." The COLR defines the regulating group insertion setpoints, group 
overlap limits, the APSR insertions setpoints, the AXIAL POWER IMBALANCE 
setpoints, and the QUADRANT POWER TILT limits and setpoints. These values are 
established in accordance with the NRC approved reload methodology established by 
BAW-10179P-A, "Safety Criteria and Methodology for Acceptable Cycle Reload 
Analyses," February 1991. This change is consistent with current license basis.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.2: Power Distribution Limits 

12. NUREG 3.2.3 and 3.2.4 Bases - In the Applicability section of the Bases for ITS 3.2.3 
and 3.2.4, statements were added that the acceptability of continued operation with a 
significant AXIAL POWER IMBALANCE or QUADRANT POWER TILT is based on 
engineering judgment. ANO- 1 has not performed analysis to substantiate statements 
made in the NUREG Bases because the accident initial conditions discussed are 
inconsistent with the unit's license basis accident initial conditions.  

13. NUREG 3.2.2 Bases - Incorporates TSTF-125, Rev. 1.  

14. Bases - In the Applicable Safety Analysis section of the Bases for LCO 3.2.4, reference 
was made to ANSI N18.2-1973 as establishing the requirement that the peak cladding 
temperature not exceed 2200'F. All similar statements in the NUREG-1430 reference 
10 CFR 50.46 as the basis for this requirement. Because the statements used in all of the 
Bases of Section 3.2 cite 10 CFR 50.46 as the reference, the Bases for ITS LCO 3.2.4 
will be similarly changed to reference 10 CFR 50.46.  

15. CTS 3.5.2.4.2 establishes that the overpower protection, during periods when QPT is 
greater than its limit, is provided by an adjustment in the nuclear overpower based on 
Reactor Coolant System flow and AXIAL POWER IMBALANCE trip function. The 
CTS does not impose a requirement that the nuclear overpower trip setpoint be reduced.  
Therefore, ITS 3.2.4 Required Action A. 1.2.2 will specify the current license requirement 
to implement a reduction in the nuclear overpower based on Reactor Coolant System 
flow and AXIAL POWER IMBALANCE trip setpoint. These changes maintain 
requirements consistent with current license basis.  

The Bases for 3.2.4 were similarly marked to reflect this change.  

16. NUREG 3.2.1 - Incorporates TSTF-216.  

17. ITS 3.2.4 Required Action A. 1.2.2 Completion Time is modified to include a second 
conditional Completion Time of 10 hours after the last performance of SR 3.2.5.1. This 
second Completion Time is necessary to establish a Completion Time dependent on the 
failure to perform SR 3.2.5.1 similar to that established for NUREG RA A. 1.2.1. As 
written in the NUREG, RA A. 1.2.2 would have to be completed within 10 hours of entry 
in Condition A any time the A. 1.2.X alternative Required Actions were chosen.  
However, if NUREG RA A.1.1 (SR 3.2.5.1) was being performed for an extended period 
of time, assume 10 hours, and then stopped, then RA A. 1.2.2 could not be completed 
within its required Completion Time. The operators would immediately have to enter 
NUREG Condition B due to the failure to complete the Required Actions and associated 
Completion Times of Condition A within the required time frames. This change is 
consistent with NUREG-1430 Section 1.3 guidance on Completion Times as well as the 
NUREG Writer's Guide.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.2: Power Distribution Limits 

The Bases for ITS 3.2.4 were similarly marked to reflect this change.  

18. The ITS was marked to indicate the addition of Required Actions A. 1.2.3 and A. 1.2.4 

consistent with the current license basis (CTS 3.5.2.4.2.b and 3.5.2.4.2.c). ITS 3.2.4 

Required Action A. 1.2.3 requires modification of the allowed regulating group insertion 

setpoints given in the COLR to help ensure that core thermal limits remain acceptable for 

continued operation. ITS 3.2.4 Required Action A. 1.2.4 requires modification of the 

Operational Power Imbalance setpoints as given in the COLR that similarly helps ens~ure 

that core thermal limits remain acceptable for continued operation. This is consistent 

with current license basis.  

The Completion Times for these Required Actions are stated as 10 hours or 10 hours after 

last performance of SR 3.2.5.1 because they constitute alternative actions to RA A.1.1 

(SR 3.2.5.1). This Completion Time is consistent with NUREG-1430 Section 1.3 

guidance on Completion Times as well as the NUREG Writer's Guide.  

The Bases for ITS 3.2.4 were similarly marked to reflect this change.  

19. Not used.  

20. Not used.  

21. Bases of various Actions were corrected to accurately describe the Condition. Wording 

similar to that of the Condition was inserted in each case to remove possibly misleading 

or inaccurate wording from the Bases for these Actions. These changes do not change the 

intent or usage of these Actions but serve only as clarification.  

22. NUREG 3.2.4 - Incorporates TSTF- 110, Rev 2.  

The Bases for ITS 3.2.4 were similarly marked to reflect these changes. In addition to the 

material deleted by the TSTF, sentences containing reference to the alarm function were 

deleted for consistency and clarification.  

23. NUREG 3.2.5 incorporates TSTF-160, Rev 1. The Applicability was modified to specify 

MODE 1 with THERMAL POWER > 20% RTP. This establishes an Applicability that 

coincides with the lower operable range for the Incore Detector system. This change in 

Applicability is necessary because the Incore Detector system is used to satisfy 

SR 3.2.5.1. Further, below 20% RTP, the probability of experiencing an event that could 

result in excessive linear heat rates or result in DNB is small. This establishes the 

LCO 3.2.5 Applicability as one that is consistent with the Applicability of ITS 
LCO 3.2.4, QUADRANT POWER TILT.  

ITS Required Action B.1 (NUREG-1430 Required Action C.1) was modified to maintain 
consistency between this Required Action and the new Applicability of this LCO.
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The Bases for LCO 3.2.5 were similarly marked to reflect these changes.  

24. Not used.  

25. Not used.  

26. Bases - At multiple locations in the Bases for Section 3.2, paragraphs stating that the 
actual alarm setpoints may be more conservative than the maximum allowable setpoi'ts 
were deleted to remove any possible misinterpretation that this was not an acceptable 
practice in all other situations. Generally, alarm setpoints are conservative with respect to 
the allowable setpoint. The presence of this paragraph implies that this is not an 
acceptable practice in other circumstances. Further, this paragraph implies that this 
monitoring function is performed by the plant computer and is credited within the ITS; 
when in fact, the plant computer monitoring functions are not credited as performing or 
satisfying the requirements of these surveillances.  

27. The Bases of Specifications 3.2.3 and 3.2.4 were revised to indicate the following 
changes: 

1) Bases LCO discussion which was more appropriate for the Bases Action section and 
which essentially duplicated information in the Bases Action section was removed.  

2) Bases discussion of PHYSICS TEST exceptions was removed from 
3.2.3 Applicability Bases section. This change was made to maintain consistency 
between the Bases of this Specification and the Bases of other Specifications which 
are the subject of PHYSICS TEST exceptions.  

3) Bases Applicability for ITS 3.2.4 was revised to remove a statement that lacks an 
analytical justification.  

28. Not used.  

29. Present APSR position limitations given in the COLR specify that the APSRs are to be 
positioned as necessary for the control of AXIAL POWER IMBALANCE prior to 
483 ±10 EFPD [Cycle 15 specific value]. After this burnup value, the APSRs shall be 
fully withdrawn and not reinserted. No specific limitation exists to prevent their 
complete withdrawal prior to this burnup value, although this would not be an expected 
occurrence. Therefore, the Bases for LCO 3.2.2 were modified to state that the APSRs 
are positioned in accordance with control rod operating guidelines provided by reactor 
engineering. Further, because there are no specific limits associated with APSR 
positioning, the discussion of error adjusted setpoints in the bases is not pertinent. Hence, 
its deletion.
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30. ITS SR 3.2.2.1 - ANO-1 does not credit the computer generated alarm function as 
satisfying this surveillance requirement. The 12 hour Frequency for verification of APSR 

position is retained because of the infrequent usage of the APSRs and the fact that 
devices must be manually positioned by the operator. This change preserves the current 

license basis.  

31. CTS 4.1 .d establishes a requirement that "a power distribution map shall be made to 

verify the expected power distribution at periodic intervals at least every 10 effectivefull 
power days using the incore instrumentation detector system." The intent of this 

requirement is to ensure steady state power distributions are consistent with design and 
operation assumptions.  

ANO-1 presently verifies the acceptability of the core power distribution by determining 
that the linear heat rate (LHR) is within the limits established for various core elevations 
and fuel batch designs. Further, ANO-1 presently verifies that an extrapolated DNBR 
value at the protective system actuation point is within its limits. By performing these 
two verifications, core power distribution is demonstrated to satisfy LHR limitations 
based on the ECCS (LOCA) analyses as well as the limitations for the limiting DNBR 
transient (loss of forced reactor coolant flow). The current methodology does not 
specifically refer to or perform a verification of power peaking factors. However, the 
current methodology does result in a verification of acceptable power distribution 
equivalent to the requirements for verification of the power peaking factors referenced in 
NUREG LCO 3.2.5. Therefore, the ANO-1 current methodology will be retained.  
NUREG LCO 3.2.5 was renamed "Power Peaking" in the ITS to reflect the current 
methodology.  

The wording in ITS 3.2.5 LCO was modified to reflect that LHR is the parameter that is 
required to be verified. In addition, ITS Condition A, Required Action A.1 and 
SR 3.2.5.1 were modified to indicate that LHR has been substituted for the NUREG-1430 
peaking factor, FQ(Z).  

NUREG-1430 3.2.5 Required Action A. 1 was modified to direct a reduction in 
THERMAL POWER to restore the LHR to within the limit. A Completion Time of 
2 hours was specified. No other Required Actions are specified because the reduction in 
THERMAL POWER will continue until the LHR is within its limit. The 2 hour 
Completion Time ensures that prompt corrective measures are initiated while providing 
the operator with the ability to implement a power reduction in an orderly and controlled 
manner in the presence of a condition that has resulted in the adverse power distribution.  
The CTS does not establish any specific Required Actions or Completion Times for this 
LCO.
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NUREG-1430 3.2.5 Condition B was deleted in its entirety because ITS Condition A 

provides the necessary corrective action when the LHR is not within its limits.  
NUREG-1430 3.2.5 Condition C was editorially relabeled as ITS Condition B containing 

Required Action B.1. This change preserves the format ofNUREG-1430 and the actions 

that result in the unit exiting the Applicability if the LHR cannot be restored to within its 

limits. The 4 hour Completion Time is based on the need to take prompt corrective 
actions to reduce the core THERMAL POWER level when operating with LHR greater 
than its limits while adhering to unit operating procedures governing normal, non

emergency, power maneuvering rates of •30% per hour. The 4 hour Completion Time 
provides a reasonable period of time for the reactor operator to reduce the THERMAL 
POWER of the unit during a situation in which LHR has been made to exceed its limits.  
This Completion Time also recognizes the low probability of an accident occurring 
coincident with the LHR not within its limits. The adoption of the 4 hour Completion 
Time in the ITS will be more restrictive because the CTS did not previously establish a 
Completion Time for this required power reduction.  

SR 3.2.5.1 was modified to specify that LHR is the parameter being verified consistent 
with the above discussion.  

ANO-355 Due to the incorporation of TSTF-220, Rev. 0 as referenced in Section 3.1 DOD 41 and 
J LCO 3.1.6, reference to this LCO is included in the SR 3.2.5.1 Note.  

The Bases were rewritten to reflect that the LHR is the limiting parameter and that 
operational constraints are based on this parameter. Through a variety of correlations, the 
LHR may be expressed in terms of DNBR, margin to DNB or as power peaking factors.  
By establishing the LHR as the operational parameter, all confusion regarding which 
power peaking factor is limiting and how to adjust the power peaking factor for operation 
at THERMAL POWER levels less than 100% RTP has been eliminated.  

At numerous locations through the Section 3.2 Bases of the ITS, reference to the linear 
heat rate (LHR) has been substituted for the power peaking factors. This establishes 
consistency between the Bases of LCOs 3.2.1 through 3.2.4 and the Bases for LCO 3.2.5.  

32. Text in the ITS 3.2.4 Bases providing reference to an allowance for movement through 
the specified Applicability conditions as an exception to ITS LCO 3.0.3 was removed 
from the Bases because it is unnecessary. The ITS LCO 3.2.4 Required Actions direct 
the necessary remedial measures. Other Condition statements provide the Required 
Actions should those remedial measures not be satisfied (i.e. Required Action or 
associated Completion Time not met). No circumstances should exist that require entry 
into ITS LCO 3.0.3 and no exceptions should be necessary should entry into ITS 
LCO 3.0.3 be required. Further, the most limiting Required Action would require that the 
THERMAL POWER of the unit be reduced to less than 20% RTP. This would place the 
unit in a condition outside of the Applicability of the Specification and simultaneously 
satisfy the requirements of ITS LCO 3.0.3.
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31 NUREG 3.4.13 Bases - This change provides unit specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures. This 

change is consistent with current license basis.  

32 NUREG Bases - ANO-1 was designed and licensed to the AEC's General Design 
Criteria (GDC) which was published in the Federal Register on July 11, 1967 
[32FR10213]. Appendix A to 10 CFR 50 effective in 1971 [36FR3256] and 
subsequently amended, is somewhat different from the proposed 1967 criteria. SAR 
Section 1.4 includes an evaluation of ANO with respect to the 1967 criteria. The 
NUREG statement concerning the GDC criteria is modified in the ITS to reference the 
current licensing basis description in the SAR. This change is consistent with curient 
license basis.  

33 NURGE-1430 SR 3.4.14.1 Note 2 is deleted. It provides a performance exception 
during times when DHR is in service. In accordance with the LCO Note (see DOD
20) the valves are not required to meet the LCO (and therefore the SRs) when 
operating in the DHR mode in MODE 4. For ANO, this LCO exception encompasses 

the intended allowance of this SR Note. As such the Note serves no purpose and can 
be removed.  

34 Not used 

35 NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 
the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.4.9, 3.4.10, 3.4.13, 3.4.14, and 3.4.15, the 10 CFR 50.36 Criterion 
satisfied by the respective ITS LCOs was modified to preserve consistency with the 
ANO-1 license basis. Specifically, the MODE dependency of the safety analyses was 
represented in establishing which criterion is met as a function of the operating 
MODE. For lower MODE LCOs, Criterion 4 of 10 CFR 50.36 was cited as the basis 
for inclusion of these LCOs. This change is consistent with current license basis and 
10 CFR 50.36.  

A 36. Incorporated Generic Change TSTF-352, Rev. 1. Due to the unique nature of the 

current ANO-1 License bases concerning pressurizer safety valve operability and 
SAOinoperability, the STS has been modified to illustrate this bases. In doing so, the 

Completion Time to reduce RCS temperature to less than LTOP temperature is 
reduced to 18 hours. The TSTF allowed a total of 24 hours to reduce plant power and 
temperature from a Mode 1 condition. Six hours of this 24 were intended to bring the 
plant from a Mode 1 to a Mode 3 condition. Since the ANO proposed ACTION C. 1 
assumes the unit is already in Mode 3 or 4, this 6 hour time allotted by the TSTF was 
subtracted from the total time of 24 hours, producing an equivalent of 18 hours to 
reduce temperature to a mode of non-applicability.
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13 

2.

Not used.  

The Applicable Safety Analysis section of the NUREG-1430 Bases for 3.5.1 were 
modified to: 1) add additional details concerning the ANO CFT line break analysis, 
2) include reference to the role the CFTs play in satisfying long term cooling 
requirements following a LOCA, and 3) delete the sentence that says the CFTs do not 
contribute to these long term cooling requirements. Although the CFTs play no active 
role in mitigating a LOCA after the blowdown phase, the borated water inventory 
provided by the CFTs is a contributor to, and is assumed in the accident analyses as 
part of, the required inventory in the reactor building that supports ECCS pump 
operation during the recirculation phase. This change is consistent with current license 
basis.

3. NUREG-1430 SR 3.5.1.4 Frequency has been modified to reflect unit specific system 
characteristics. The change deals with the Completion Time for performing the 
required sampling and the qualification of the source of the inventory increase in the 

core flood tank (CFT). The NUREG-1430 Completion Time of 6 hours was changed 
to 12 hours which reflects the time needed to recirculate the CFT following makeup, 
obtain the sample and then perform the sample analysis. Reference to the source of 
inventory was changed from the "borated water storage tank" to "a borated water 

source of known concentration > 2270 ppm." Inventory makeup to the CFTs via the 
CFT Makeup Tank (T- 110) can be sampled to demonstrate an acceptable boron 
concentration of the makeup water prior to its admittance into the CFT. A statement 
was added to the Bases that clarifies that a borated water source of known 
concentration is one that sampling has shown to have a boron concentration within 
CFT requirements. Non-sampled makeup or makeup from other non-verified sources 
will continue to require the initiation of sampling in accordance with the intent of 
SR 3.5.1.4 Frequency criteria. In addition, the characterization of the quantity of 

addition has been revised from "volume increase of> [80 gallons] to level increase of 

> 0.2 feet." This change is made for consistency with the instrumentation used by the 
operators to diagnose a level change in the CFT. A level change of 0.2 feet 
corresponds to a volume addition of approximately 102 gallons.  

The Bases have also been marked to reflect this change. These changes are necessary 
to reflect unit specific design characteristics.  

4. NUREG-1430 SR 3.5.1.5 was modified to remove reference to RCS pressure as a 
condition of Applicability for the SR. ANO-1 CTS 3.3.3.C requires that the CFT 
isolation valve breaker be open as a condition of OPERABILITY for the CFT. The 
removal of the pressure requirement in ITS SR 3.5.1.5 establishes that the SR is 
consistent with the Applicability of LCO 3.5.1 which imposes a more restrictive 
pressure requirement of 800 psig.
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The Bases were similarly marked. In addition, extraneous text referring to a NOTE 

that modified NUREG-1430 SR 3.5.1.5, that is not present in NUREG-1430, was 

removed. This change is entirely editorial.  

5. ITS LCO 3.5.2 Applicability was modified to specify that it is applicable in MODES 1 

and 2 and in MODE 3 with Reactor Coolant System (RCS) temperature greater than 

350'F. This establishes an Applicability consistent with the high pressure injection 

(HPI) requirements of CTS 3.3.2. This change is consistent with current license basis.  

In addition, the Note modifying LCO 3.5.2 was deleted because high pressure 

injection (HPI) OPERABILITY is not required until RCS temperature exceeds 350'F.  

LTOP requirements (NUREG-1430 LCO 3.4.12) will be imposed when RCS 

temperature is less than 300'F. Therefore, there is no overlap of Applicability 

between these two Specifications and the Note is not required. This change is 

consistent with current license basis.  

The Bases have also been marked to reflect these changes.  

6. The Bases discussion for ITS SR 3.5.2.3 and SR 3.5.2.4 (NUREG-1430 SR 3.5.2.5 

and SR 3.5.2.6) was revised to separate the discussion for these two SRs. No 

substantive changes were made to the Bases discussion for ITS SR 3.5.2.3 

(NUREG-1430 SR 3.5.2.5). However, the Bases discussion for ITS SR 3.5.2.4 was 

modified to reflect the CTS 4.5.1.1.1 and 4.5.1.1.2 methodology for this Surveillance.  

This change is necessary due to the system design configuration and the limitations 

imposed on pump operation during unit conditions when this Surveillance would be 

conducted. Specifically, the high pressure injection (HPI) pumps can not be started 

during unit outage conditions because they are not equipped with sufficient 

recirculation capability to perform this test, and they must remain secured and isolated 

from the RCS to prevent a possible inadvertent over-pressurization of the RCS while 
at this low temperature condition (LTOP). Therefore, this verification must be 

conducted through a series of sequential, overlapping, or total steps in order to 

demonstrate functionality. ESAS actuation logic testing verifies the ability of that 

system to generate an actuation signal. ITS SR 3.5.2.4 verifies the ability of the 

actuation signal to initiate closure of the breaker for each ECCS pump. ITS SR 3.5.2.2 

verifies that the ECCS pumps will indeed start and operate within the limits 

established by the Inservice Testing Program. In combination, these three tests verify 
the ability of the ESAS to actuate the ECCS pumps and their ability to perform as 

required. This change is consistent with current license basis as established by 

CTS 4.5.1.1.1 and CTS 4.5.1.1.2 and ANO-1 SAR Table 6-5.
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7. ITS 3.5.1 Actions were modified to show the deletion of NUREG- 1430 Condition D 
and the modification of NUREG-1430 Condition C to include inoperability of two 
core flood tanks (CFTs). NUREG-1430 Condition D required entry into LCO 3.0.3 
upon inoperability of both CFTs. The requirements of LCO 3.0.3 would have 
provided roughly equivalent actions to the Required Actions established in 
Condition C. However, because of the RCS pressure based Applicability for 
LCO 3.5.1, LCO 3.0.3 would not have provided an explicit time frame for removing 
the unit from the Applicability of LCO 3.5.1 (i.e., LCO 3.0.3 does not provide 
direction for having RCS pressure below a particular value as a function of elapsed 
time from entry into the Condition). This change clarifies the Completion Time for 
removing the unit from the Applicability of the LCO. CTS 3.3.6 is not explicitly 
identified as "one CFT inoperable" but rather as "LCO not met." Therefore, providing 
an explicit ACTION rather than entering LCO 3.0.3 is consistent with CTS. This 
change is consistent with current license basis.  

The Bases were similarly marked.  

8. NUREG-1430 SR 3.5.2.1, SR 3.5.2.3, SR 3.5.2.7 and SR 3.5.2.8 are shown as not 
adopted in the ITS. ANO-1 has no comparable requirement to these SRs. These 
changes are consistent with current license basis. Additional discussion follows: 

NUREG-1430 SR 3.5.2.1 - The ANO-1 ECCS trains contain no power 
operated valves that are required to remain de-energized or whose control 
circuits require key locked handswitches in order to prevent the disabling of 
both ECCS trains due to common mode failure. Information Notice 87-01, 
"RHR Valve Misalignment Causes Degradation of ECCS in PWRs" was 
reviewed for applicability. ANO-1 is not susceptible to the events described in 
the notice because of the physical independence of the ECCS trains and the 
absence of cross-tie valves between trains.  

NUREG-1430 SR 3.5.2.3 - Periodic performance of surveillances that require 
operation of the ECCS subsystems provides reasonable assurance that the 
ECCS piping remains full of water. In addition, procedural controls address 
filling and venting requirements for systems that are returned to service 
following maintenance activities. Therefore, there exists a high level of 
assurance that the majority of the ECCS piping is filled. Additionally, the 
physical design of the systems are such that this SR could not be applied to all 
portions of the piping because of the inability to perform venting operations to 
satisfy the SR due to the absence of vents, physical danger associated with the 
evolution, or due to localized radiation levels.
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NUREG-1430 SR 3.5.2.7 - The ANO-1 HPI trains do not contain stop check 

valves whose purpose is to balance flow or prevent HPI pump runout. Throttle 

valves that are used for this purpose have welded stems to prevent movement; 

and thus, are not susceptible to repositioning. Therefore, this NUREG-1430 

SR is not applicable to the unit.  

NUREG-1430 SR 3.5.2.8 - The ANO-1 LPI trains do not contain automatic 

flow controlling throttle valves. Therefore, this NUREG-1430 SR has no 
applicability to the unit.  

The Bases have also been marked to reflect this change.  

9. NUREG-1430 SR 3.5.2.9 was renumbered as ITS SR 3.5.2.5 and modified to account 

for ANO- 1 site specific characteristics. The ANO- 1 containment is referred to as the 

reactor building. Reference to "suction inlet trash racks" was removed because these 

components are not present in the suction inlets. This change is consistent with the 

current license basis of the unit.  

10. Insert B 3.5-14A was provided in the ITS Bases to cover the lack of Applicability of 

LCO 3.5.2 for MODE 3 with RCS temperature < 350'F and in MODE 4. The 

NUREG-1430 Bases did not provide an Applicability discussion for these MODES.  

This insert was provided only for completeness.  

11. ITS SR 3.5.1.2 was modified to specify only the volume requirement expressed in 

cubic feet (ft.) and not in gallons or the corresponding level indication in feet.  

CTS 3.3.3(A) and the safety analyses utilized a volume in cubic feet; therefore, the SR 

requirement expressed in cubic feet is a more appropriate requirement. This change is 

consistent with current license basis. In addition, statements in the Bases have been 

provided to explicitly establish that the safety analysis parameters presented in the ITS 

do not contain allowances for instrumentation uncertainty. This change is considered to 

be administrative in nature.  

12. NUREG-1430 LCO 3.5.3 was modified to specify that two LPI trains shall be 

OPERABLE vice one ECCS train. This change is necessary because of the 

NUREG-1430 definition of an ECCS train, which states that it is composed of one 

HPI subsystem and one LPI subsystem. CTS 3.3.1 requirements specify that two LPI 

pumps shall be OPERABLE "when containment integrity is established by 

Specification 3.6.1 ." The requirements of CTS 3.6.1 have been correlated to ITS 

MODES 1, 2, 3 and 4. CTS 3.3.2 requirements specify that two HPI pumps shall be 

OPERABLE "when the reactor coolant system is above 350'F." Thus, the 

NUREG-1430 LCO 3.5.3 requirements are not consistent with the CTS requirements 

for OPERABLE LPI subsystems or HPI subsystems. Further, CTS 3.1.2.10 requires 

that "when the reactor coolant temperature is less than 300'F, the high pressure
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injection motor operated valves shall be closed with their opening control circuits for 

the motor operators disabled." This requirement negates the OPERABILITY of the 

HPI system in MODE 4 which is defined as the RCS temperature range greater than 

200'F but less than 280'F (ref. ITS Table. 1.1-1), and which coincides with the 

defined Applicability of LCO 3.5.3. Therefore, NUREG-1430 LCO 3.5.3 

Applicability was modified to include MODE 3 with RCS temperature < 350'F. This 

modification is necessary as described above and ensures continuity in the 

Applicability requirements for the LPI trains between ITS LCO 3.5.3 and LCO 3.5.2.  

These changes are consistent with current license basis.  

In addition, the NUREG-1430 3.5.3 LCO NOTE regarding HPI was deleted because it 

is not pertinent to the revised LCO requirements that specify that LPI alone is the 

subject of the Specification. This change is consistent with current license basis.  

NUREG-1430 3.5.3 LCO was also modified by TSTF-090, Rev. 1 which inserted a 

NOTE that states that a decay heat removal (DHR) train may be considered 

OPERABLE for the purposes of satisfying the LPI requirement during alignment and 

when aligned for DHR, if capable of being manually realigned to the ECCS mode of 

operation. This NOTE is necessary to preserve compliance with the LCO when the 

LPI train is performing its DHR function. The Note was derived from its original 

location in SR 3.5.3.1. The Bases annotation that the manual control can be 

accomplished either locally or remotely preserves current operational flexibility. This 

change is consistent with TSTF-090, Rev. 1, except that ANO has determined that 

deleting the Note from SR 3.5.3.1, per TSTF-90, Rev 1, could result in confusion with 

respect to the applicable SRs. For example, the train may be capable of satisfying the 

applicable SRs when aligned for LPI, but not when aligned for DHR. Upon 

realignment to LPI, all applicable SRs would again be satisfied. Retention of this 

Note resolves a potential conflict with SR 3.0.1.  

NUREG-1430 LCO 3.5.3 Actions were significantly altered, while retaining the 

original intent of the Required Actions, in order to properly reflect the corrective 

actions should the LCO not be met. The individual ITS Conditions and their Bases 

will be discussed separately in the following paragraphs.  

ITS Condition A 

NUREG-1430 Condition B was designated as ITS Condition A. Condition A 

is entered with the declaration of one train of LPI being inoperable. ITS 

Required Action A.1 requires that the LPI train be restored to an OPERABLE 

status within a Completion Time of 48 hours. This Completion Time in 

conjunction with the Completion Time of ITS Required Action B. 1 (24 hours) 

is in accordance with CTS 3.3.6 requirements for the restoration of 

OPERABILITY or completion of compensatory measures for the LPI systems.  
The 48 hour Completion Time is an acceptable allowance based on the fact that 

the redundant LPI train can still satisfy the required ECCS safety function for 
the specified LCO Applicability.
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ITS Condition B

EI3FIJ

NUREG-1430 Condition C was designated as ITS Condition B. Condition B 

is entered when the Required Action and associated Completion Time of 

Condition A are not met. ITS Required Action B. 1 requires that the unit be 

taken to MODE 5 within a Completion Time of 24 hours. This Completion 

Time in conjunction with the Completion Time of ITS Required Action A. 1 
(48 hours) is in accordance with CTS 3.3.6 requirements for the restoration, of 

operability or completion of compensatory measures for the LPI systems.  
Further, the combination of ITS Conditions A and B preserves the philosophy 

of removing the unit from the MODES or other specified conditions for 

Applicability. However, this Required Action is conditional based on a NOTE 

that directs that this action is required only if one DHR train is OPERABLE.  
This is necessary to prevent entry into a mode of operation (Mode 5) that relies 

on the LPI pumps for decay heat removal (reactor coolant pumps are 
unavailable for decay heat removal in this mode).

ITS Condition C

�OfJ

NUREG-1430 Condition A was designated as ITS Condition C. Condition C 
is entered when both of the required LPI trains are declared inoperable. ITS 

Required Action C. 1 requires that action be immediately initiated to restore at 

least one of the two LPI trains to an OPERABLE status. This Required 
Action and its associated Completion Time are premised on the recognition 

that an ECCS safety function has been lost. Further, this Required Action and 
its associated Completion Time are structured such that no requirement for a 

reduction in RCS temperature exists. If both LPI trains (and consequently both 

DHR trains) are inoperable, the corrective action is to restore at least one train 
to an OPERABLE status prior to cooling the unit down and into a MODE that 
requires operation of the DHR system. Required Action C.2 is inserted to 

provide a Required Action to place the unit in MODE 5 if an OPERABLE 
DHR train is available despite the inoperability of both of the LPI trains.- This 

Required Action is conditional based on a NOTE that directs that this action is 

required only if one DHR train is OPERABLE. If the cause of the 

inoperability for both LPI trains also made the DHR trains inoperable, then no 

attempt to cool down the unit is required. Required Action C.2 is inserted to 

ensure that a cooldown to MODE 5 is initiated provided the required DHR 

capability exists. These changes are consistent with NUREG-1430 LCO 3.4.5 
and LCO 3.4.6 Actions when a decay heat removal system is unavailable.

The Bases have also been marked to reflect these changes.
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13. The CTS does not establish an upper limit on BWST temperature. An evaluation of 

the SAR small and large break LOCA analyses, reactor building (containment) design 

basis events, main steam line break analyses, steam generator tube rupture analyses, 
and other supporting calculations indicate that an upper limit of 11 00 F should be 

established. This temperature is above the anticipated maximum BWST temperature 

attributed to the meteorological conditions expected at ANO. However, to ensure that 

the maximum limit is not exceeded, the SR 3.5.4.1 Note will require verification of the 

BWST temperature when the temperature exceeds 11 0IF.  

The Bases have also been marked to reflect these changes.  

14. Bases - The B 3.5.4 Background paragraph discussing the recirculation lines to the 

Borated Water Storage Tank (BWST) associated with the ECCS and containment 

spray pumps was deleted in its entirety because the ANO-1 unit design does not 

provide recirculation lines to the BWST for these components. This change is 

consistent with current license basis.  

15. An editorial change to the Bases for the Applicability of LCO 3.5.1 was made that 

provides reference to the low temperature overpressure protection (LTOP) 

consideration extended to the CFTs. The inserted paragraph restates the Applicability 

of LCO 3.4.12, "Low Pressure Overpressure Protection (LTOP)." This change is 

provided for editorial clarification only.  

16. NUREG-1430 Bases (Background and SR 3.5.1.5) text referring to an interlock 

associated with the CFT outlet valves and RCS pressure, and the text referring to 

ESAS actuated opening of the CFT outlet valves was deleted because these interlocks 

do not exist for the ANO-1 CFT outlet valves. These valves are operator controlled.  

In addition, text referring to the IEEE design requirements was removed because of 

the lack of applicability to ANO-1. This change is consistent with current license 
basis and with TSTF-316, Rev 1.  

17. An editorial change to revise the Bases for ITS SR 3.5.2.2 was made. The change 

replaces wording in the Bases for this SR with wording that is consistent with the 

Bases for other SRs whose purpose is to verify pump performance. For example, the 

inserted wording is similar to the Bases wording for NUREG-1430 SR 3.7.5.2 which 

applies to inservice testing of the Emergency Feedwater Pumps.  

18. ITS SR 3.5.1.4 was modified to specify only the lower boron concentration 

requirement in accordance with the requirements of CTS 3.3.3(B). The upper boron 

concentration limit will remain under administrative control. The Bases were similarly 

changed. This change is consistent with current license basis.
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ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

19. In multiple locations through the Bases for Section 3.5, the discussion on boron 
precipitation was corrected to reflect the ANO-1 credited mechanism for preventing 
boron precipitation in the core post LOCA. B&W has evaluated the flowpath inherent 

in the reactor vessel internals, commonly called the leakage gap flowpath, and 
demonstrated that the flowpath would be sufficient by itself to preclude boron 
precipitation. However, emergency procedures retain provisions for establishing 
flushing flow paths through the core, which would similarly prevent boron 
precipitation. These changes are consistent with current license basis.  

20. NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 

Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 

the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.5.1, 3.5.2, 3.5.3, and 3.5.4, the 10 CFR 50.36 Criterion satisfied by 
the respective ITS LCOs was modified to preserve consistency with the ANO-1 
license basis. Specifically, ANO-1 safety analyses, upon which ITS LCOs 3.5.1, 
3.5.2, 3.5.3, and 3.5.4 are based, were performed with the reactor in MODE 1 at 
RATED THERMAL POWER. The ITS Applicability for these Specifications will 
include other MODES and specified conditions. Thus, the Criterion statement was 
revised to specify that the LCO parameter satisfies Criterion 3 of 10 CFR 50.36 when 
in MODE 1. All other specified MODES of Applicability will satisfy Criterion 4 of 
10 CFR 50.36. This change is consistent with current license basis and 10 CFR 50.36.  

21. NUREG 3.5.2 Bases - Background discussion of the LPI system flowpaths for control 
of boron precipitation was revised to reflect the guidance currently provided in the 
implementing procedure. This change is consistent with the current license basis.  

22. NUREG 3.5.4 Bases - Background discussion of the reactor shutdown state following 
a LOCA has been revised. In a Framatome Technologies Incorporated letter, FTI-99
1901, dated June 16, 1999, FTI sent the NRC a final report on PSC 1-95, Small Break 
LOCA Re-criticality. This report indicated that there was a possibility that re
criticality could occur due to the accumulation of de-borated water in the bottom of the 
steam generator. However, it was determined to be non-safety significant. This 
change is consistent with the current license basis.  

23. NUREG-1430 3.5.4 Bases Applicable Safety Analysis is revised to delete a sentence 
incorrectly stating that large break LOCAs assume all control rods remain withdrawn 
in evaluating the core reactivity for the ensuing cold shutdown. The ANO-1 analyses 

for cold shutdown core reactivity following the limiting DBA LOCA assume some 
control rods are inserted.
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ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

Also NUREG-1430 3.5.1 Bases Applicable Safety Analysis discussion of minimum 

boron concentration for the CFT is revised to match the Bases for the BWST (3.5.4 

Bases). Both tanks require the same 2270 ppm boron concentration, and the Bases is 

revised to reflect a consistent description.  

24. NUREG-1430 3.5.3 Bases Applicable Safety Analysis discussion included a basis for 

automatic instrumentation applicability, which is appropriately addressed in Bases for 

Section 3.3. It is therefore deleted from this Bases discussion.  

• 25. Incorporated TSTF 325, Rev 0.
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ITS Section 3.8: Electrical Power Systems 

I NUREG LCO 3.8.1 .c, NUREG 3.8.1 Condition F, & NUREG SR 3.8.1.11, 
2 11 SR 3.8.1.18, SR 3.8.1.19 and NUREG 3.8.2 LCO Bases - The automatic load 

sequencing design for this unit is provided by individual timers in the circuitry for 

each component which are initiated by a loss of power, and subsequent restoration of 
power, to the circuit. The design does not include an overall "train" sequencer which 
controls all loading to the diesel generator or engineered safety features bus.  
Therefore, there is no need to separately identify this component in LCO 3.8.1 and 
LCO 3.8.2 Bases, nor in a separate Condition if inoperable (NUREG 3.8.1 
Condition F). Additionally, the diesel generator may be directly, adversely affected by 
an inoperable sequencing timer. Therefore, the sequencing timers are addressed with 
operability of the diesel generators. Statement are added to the 3.8.1 Bases LCO 
discussion and the Bases for NUREG SRs 3.8.1.11 and 3.8.1.19 to clarify the 
operability requirements of the diesel generators with respect to these sequencing 
timers. If the time delays between loads are degraded, two or more loads are added at 
insufficient intervals, the associated diesel generator is declared inoperable. However, 
if a relay fails to start a load, then the individual component that was not started is 
declared inoperable and the appropriate Conditions for that component are entered.  
This is consistent with the interpretation of the current license basis.  

2 NUREG LCO 3.8.1, Required Action A.3, second Completion Time, and Required 
Action B.4 Completion Times - The CTS 3.7.2.C Completion Time of 7 days for the 
diesel generators (DGs) is retained. Similarly, the overall Completion Time for 
"failure to meet the LCO" is extended to 10 days. The overall Completion Time is the 
additive time for an inoperable DG and an inoperable offsite feed as though they occur 
back-to-back. The 7 day Completion Time has been previously found acceptable and 
the plant specific risk assessment has not identified the allowed outage time for the AC 
Sources to represent an unacceptable risk. This change is consistent with current license 
basis.  

3 NUREG SR 3.8.1.2, SR 3.8.1.2, Notes 1 & 3, SR 3.8.1.3, Note 4, and SR 3.8.1.7 - The 
diesel generator design does not provide for gradual acceleration. Consequently, all 
starts are fast starts and subject to the 15 second acceptance criteria. Therefore, 
SR 3.8.1.2 is revised to be equivalent to NUREG SR 3.8.1.7, and SR 3.8.1.7 and the 
Notes related to use of SR 3.8.1.7 are unnecessary. These changes are consistent with 
current license basis.  

Further, NUREG SR 3.8.1.2, Note 1 would be inconsistent with the remainder of the 
NUREG. Any test which satisfies the requirements of another test may be credited to 
satisfy both. This is standard practice and fully satisfies the requirements without 
specific identification. A specific note here would present confusion for other SRs 
which may be satisfied by alternate testing but for which the specific SR does not 
contain a similar note. This change incorporates TSTF-253.
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4 NUREG SR 3.8.1.2 & SR 3.8.1.3 Frequency, & Table 3.8.1-1 - The variable DG test 

Frequency requirements are not included per Generic Letter 94-01. Implementation of 

the provisions of the maintenance rule for the DGs, including the applicable regulatory 

guidance, provides the program to assure DG reliability and performance. Further, a 

monthly Frequency is consistent with CTS SR 4.6.1.1. This change is consistent with 

current license basis.  

S5 Not used.  

3 6 NUREG SR 3.8.1.4, 3.8.1.5, & SR 3.8.1.6 - The design of the DG fuel oil system 

includes an engine mounted day tank; but not a day tank separate from the engine 
mounted tank. This change is consistent with current license basis.  

S7 NUREG SR 3.8.1.11, Note 2, SR 3.8.1.19, Note 2, SR 3.8.4.7, Note 2, & SR 3.8.4.8, 

Note - The requirement to restrict the performance of this SR from MODES 1 and 2 

(or MODES 1 through 4, as appropriate for the respective SRs) is not included since 

such a restriction is inconsistent with the remainder of the NUREG and is unnecessary.  
The NRC Staff has previously concluded (see Generic Letter 91-04) that the TS need 

not restrict surveillances as only being performed during shutdown. Administrative 
controls and risk insights have, to-date, provided adequate restriction such that when 
surveillances are performed during power operation, proper regard is considered for 

their effect on the safe operation of the plant. If the performance of a surveillance 
during plant operation would adversely affect safety, EOI/ANO-1 has postponed, and 

will continue to postpone, the surveillance until the unit is in a condition or mode that 

is consistent with the safe conduct of that surveillance. This requirement has been 

adequately performed under administrative control in the past (i.e., it is not in the 
current TS) and is proposed to continue to be administratively controlled. This is 
consistent with current license basis.  

8 NUREG SR 3.8.1.8, Note, SR 3.8.1.11, Note 2, SR 3.8.1.19, Note 2, SR 3.8.4.7, 
Note 2, & SR 3.8.4.8, Note - Incorporated TSTF-008, Rev 2.  

9 NUREG SR 3.8.1.9 and SR 3.8.1.10 - These SRs for testing full and partial load 
rejection capability of the DGs are not adopted. Failure of one DG is assumed to 

occur during a design basis accident without specifying the mechanism for the failure.  
While capability to operate following these events (i.e., DG load rejection) is 

desirable, it is not required by the safety analysis. Both DGs are prohibited from being 

placed in parallel with the offsite power source simultaneously by station procedures.  

Therefore, it is not possible for both DGs to be lost due to a load rejection event.  
Further, such surveillance requirements do not exist in the CTS. Since the SRs are not 
part of the current license basis and the loss of both DGs due to a load rejection event 
is prohibited by requirements contained within station procedures, it is acceptable to 
not adopt these additional requirements. Nevertheless, ANO-1 performs a load 

rejection test in accordance with industry guidelines that meets the requirements of 
Regulatory Guide 1.108. However, performance of such is not required from a safety 
analysis perspective. This change is consistent with current license basis.
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10 NUREG SR 3.8.1.12 & SR 3.8.1.20 - SR 3.8.1.12 is not included since it does not 

confirm the capability of the tested components to perform any function required or 

[ assumed by the safety analysis. The auto start initiated by a ESAS signal is intended 
to prepare the DG for loading should a loss of power subsequently occur. Without the 

ESAS start, the DG loading may be delayed for up to an additional 12 seconds.  

However, the safety analysis assumes DG start on undervoltage and does not credit the 

possibility that the DG may already be running when the undervoltage occurs. In 

addition, the SR does not result in load sequencing and since the ESAS start ciruitry 

does not affect the undervoltage start circuitry, no safety value is obtained from 

performance of this SR. As such, it is not appropriate for a TS requirement. The" 

safety analysis assumes/requires loading of the DG only following a loss of offsite 

power. If offsite power is available, it is utilized, and if it is lost, the DG is started and 

loaded as tested by proposed SR 3.8.1.8 or SR 3.8.1.9. Therefore, the ESAS start of 

the DG is not utilized by the safety analysis. This change is consistent with the current 

license basis.  

SR 3.8.1.20 is not adopted since it confirms only that the unit design controls have 

been appropriately implemented. Such special post-modification testing is not typical 

for inclusion in the Technical Specifications and is not proposed to be incorporated. A 

similar SR is likewise not included in the CTS. It is unlikely that past modifications 

preventing a simultaneous start of both DGs since the DGs are redundant components 
and do not share same train electronic or fluid support components. The design and 
configuration controls for the unit have been adequately confirmed through post
modification testing and will continue to be confirmed in this manner. Since a similar 
requirement is not found in the CTS and since plant modifications are adequately 
controlled within station programs and procedures, SR 3.8.1.20 is not adopted. This 
change is consistent with the current license basis.  

11 NUREG SR 3.8.1.13 - The ANO-1 design does not include automatic bypassing of the 

emergency diesel generator trips during emergency operation following an engineered 
safeguards actuation signal. This change is consistent with current license basis.  

8 12 NUREG 3.8.2 - NUREG SR 3.8.2.1 and the associated Bases are revised to reflect 

specific changes made to the list of referenced SRs. The body of SR 3.8.2.1 has been 

revised to include ITS SRs 3.8.1.4, 3.8.1.7, 3.8.1.8, and 3.8.1.9 (NUREG SRs 3.8.1.4, 
3.8.1.8, 3.8.1.11, and 3.8.1.19, respectively) as those SRs that are exempted in 
MODES 5 and 6. ITS SR 3.8.1.4 requires a verification of the diesel generator fuel oil 
day tank level. The purpose of this level are to provide additional volume to allow, in 
conjunction with the volume contained in the fuel oil storage tanks, for a seven day 

supply of fuel oil on site. In MODES 5 and 6, the loads experienced by the diesel 

should be much lower than the loads the diesel would experience if loaded with full 
emergency loads in response to an accident from 100% power that assumes a loss of 

offsite power. Since the loading of the diesel generator is expected to be lower in 

MODE 5 and 6, if required to run, the 160 gallons of fuel oil contributed by the diesel 

day tank should not be required to contribute to a seven day supply of fuel oil.
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ITS SRs 3.8.1.8 and 3.8.1.9 are not applicable since they test the response to ESAS 

signals which are not required to be OPERABLE in shutdown MODES. ITS SR 

3.8.1.7 is not applicable since only one offsite AC source is required to be Operable by 

LCO 3.8.2. Therefore, require an auto-transfer capability is not necessary since there 

may be no other source to transfer the loads to.  

Although the CTS does not contain explicit requirements for electrical systems in 

MODES 5 and 6, these changes are consistent with ANO's interpretation of the current 

license basis.  

The ITS SR 3.8.2.1 Bases have been revised to reflect the changes in the SR. In 

addition, information has been added to further clarify the applicability of the ITS 

3.8.1 SRs in MODES 5 and 6.  

13 NUREG 3.8.4, Condition A, NUREG 3.8.9, Conditions B and C, and NUREG 3.8.7 

Bases - The NUREG 3.8.4 and 3.8.9 Conditions are revised to retain the CTS 3.7.3 

allowed time for continued operation with an inoperable battery, battery charger, or 

DC electrical power distribution subsystem. As long as there is no "loss of function" 

identified, the CTS time frame of 8 hours has been previously determined to be 

acceptable and the plant specific risk assessment has not identified the allowed outage 

time for the DC Sources to represent an unacceptable risk. The "loss of function" will 

continue to be determined in accordance with the SFDP and if identified, appropriate 

actions will be taken in accordance with the Specification for the lost function.  

NUREG LCO 3.8.9, Condition B is also revised to allow 8 hours for one 120 VAC 

vital bus electrical power distribution subsystem inoperable. This time period is 

consistent with the proposed ITS 3.8.9 Condition A and C Completion Times for an 

AC or DC subsystem inoperability. The Bases provided for a 2 hour Completion 

Time also support an 8 hour Completion Time. The NUREG 3.8.7 Bases were revised 

to incorporate reference to the correct Completion Time. These changes are consistent 
with current license basis.

NUREG 3.8.4 and 3.8.5 - NUREG SR 3.8.4.2, SR 3.8.4.3, SR 3.8.4.4, and SR 3.8.4.5 

are not proposed to be adopted. NUREG SR 3.8.4.2, SR 3.8.4.3 and SR 3.8.4.4 are 

omitted since visible corrosion does not necessarily mean the battery is inoperable (as 

indicated in the Bases for NUREG SR 3.8.4.4). Also, the bracketed values of 

resistance specified in the NUREG are vendor recommended values; that is, values at 

which some action should be taken, not necessarily when the OPERABILITY of the 

battery is in question. Therefore, NUREG SR 3.8.4.5 is also proposed to be omitted.  

The safety analyses do not assume a specific battery resistance value, but typically 

assume the batteries will supply adequate power. Therefore, the key issue is the 

overall battery resistance. Between surveillances, the resistance of each connection 

varies independently from all the others. Some of these connection resistances may be 

higher or lower than others, and the battery may still be able to perform its function 

and should not be considered inoperable solely because one connector's resistance is 

high. Overall resistance is a direct impact on OPERABILITY, however, it is
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adequately determined as acceptable through completion of the battery service and 
discharge tests. Finally, acceptable resistance is currently determined through the 
battery service and discharge tests since the CTS does not include a surveillance 
equivalent to NUREG SR 3.8.4.2, SR 3.8.4.3, SR 3.8.4.4, and SR 3.8.4.5. Similarly, 
visual indication of physical damage or abnormal deterioration is cause for 
investigation, but does not necessarily mean that the battery could not perform its 

function if called upon. Such indication would be documented under the station's 
condition reporting program and evaluated consistent with the extent of the damage or 

deterioration.  

By letter dated April 9, 1999, and supplemented by letter dated July 29, 1999, ANO 
proposed changes to the Surveillance Requirements (SRs) associated with the DC 
Sources. The proposed changes used NUREG-1430 as a template for the new SRs.  
These proposed SRs were approved by the NRC as Amendment 200, dated September 
14, 1999. Although NUREG-1430 was used as the guidance document for the 
incorporation of the DC Source SRs, the NRC staff did not require the incorporation 
of these specific NUREG SRs. Although not required by the CTS, these SRs are 
performed under the ANO battery maintenance program, consistent with the 
requirements contained in IEEE 450 - 1995.  

15 NUREG SR 3.8.1.14, SR 3.8.1.15, and SR 3.8.1.16 - These SRs for testing a twenty
four hour run, hot restart capability, and synchronization capability of the DGs are not 
adopted. Critical criteria for DG operability is satisfactorily demonstrated by the one 

hour run which allows the DG to reach a stable engine temperature. However, 
operation beyond this time frame may provide information with regard to the DGs 
capability to perform for long periods as designed. ANO-1 currently performs a 
24-hour test consistent with Regulatory Guide 1.108 requirements and will continue to 
do so. Nevertheless, since this test is not intended for critical data collection and 
verification associated with DG operability and the test is not included in the CTS, 
SR 3.8.1.14 is not adopted within the ITS.  

The hot restart capability is considered to be a requirement beyond the current 
licensing basis. Although this function is likewise performed at ANO-1, it is not 
required by the safety analysis. By letter dated June 3, 1977 (1 CNA067708) the NRC 
requested that ANO apply for an amendment to incorporate comparable technical 
specifications to those presented in the letter. These included at least once per 18 
months simulating a loss of offsite power in conjunction with a safety injection 
actuation test signal, and: 

1) verifying de-energization of the emergency busses and load shedding from the 
emergency buses, 

2) Verifying the diesel starts from ambient condition on the auto-start signal, 
energizes the emergency busses with permanently connected loads, energizes 
the auto-connected emergency loads through the load sequencer and operates 

for _> 5 minutes while its generator is loaded with the emergency loads, and

ANO-1 3.8 DODs Page 5 of 20 8/23/2001



ITS DISCUSSION OF DIFFERENCES

3) Verifying that on diesel generator trip, the loads are shed from the emergency 

busses and the diesel re-starts on the auto-start signal, the emergency busses 

are energized with permanently connected loads, the auto-connected 

emergency loads are energized through the load sequencer and the diesel 

operates for > 5 minutes while its generator is loaded with the emergency 
loads.  

Item 3 did involve a hot restart. However, in a letter dated December 17, 1979 

(1 CNA127919), which approved modifications needed to respond to the June 3, 1977 

letter, the Staff required that the Technical Specifications to be submitted should 

address testing of the emergency power system using the following steps: 

1) Simulating a loss of off-site power, 

2) Simulating a loss of off-site power in conjunction with an ESF signal, and 

3) Simulating interruption of off-site power and subsequent reconnection of the 

onsite power source to their respective buses.  

The technical specifications approved by the Staff in Amendment 60, dated October 

23, 1981, required a test to be conducted once every 18 months to demonstrate the 

ability of the diesel generators to perform as designed by: 

1) simulating a loss of off-site power, 

2) simulating a loss of off-site power in conjunction with an ESF signal, 

3) simulating interruption of off-site power and subsequent reconnection of the 
on-site power source to their respective busses, and 

4) operating the diesel generator for > 1 hour after operating temperatures have 
stabilized.  

The new requirements were, therefore, approved by the NRC without the inclusion of 

a hot restart test. Since this test is not contained in the CTS and is not required by the 

current license basis, SR 3.8.1.15 is not adopted.  

SR 3.8.1.16 acts to verify that the sync-check relay associated with the offsite power 

source breaker feeding the associated vital bus is Operable. Synchronization with the 

offsite power source has no impact on DG operation since the DG continues to carry 

the bus load after parallelling with offsite power. Once the offsite power source is 

connected, the DG must be manually unloaded from supplying power to the bus. In 

addition, the safety analysis does not require that loads be transferred back to offsite 

power. Further, this surveillance requirement does not exist in the CTS. Therefore, 
since the safety analysis does not require operation of the offsite power source bus 

breaker sync-check relay and no current requirement exists in the CTS, SR 3.8.1.16 

will not be adopted. This change is consistent with the current license basis.
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16 Not used.  

3.8.5-01, 17 Not used.  
13.8.8-01,1 

18 Not used.  

19 NUREG 3.8.4 - The NUREG SR 3.8.4.7 Note 1 restriction to use the substitution of 

the modified performance discharge test for the service test only "once per 60 months" 

is not adopted. As indicated in the Bases, the modified performance discharge test is 

required to envelope the duty cycle of the service test. It is therefore, a conservatiVe 

test and should be allowed at any time. Further, IEEE-450, on which the service test 

and substitution of a modified performance discharge test are based, contains no such 

limitation. Finally, the CTS for ANO-1 does not contain this limitation, nor the 

limitation for use of a "modified" performance discharge test. This change is 

consistent with current license basis.  

38-19, 20 The deletion of NUREG SR 3.8.3.6 is consistent with Generic Traveler TSTF-002, 
Rev. 1.  

21 NUREG SR 3.8.1.17 - The design of the diesel generator logic does not include an 

ESAS override of the test mode as described in this SR. As such, a similar SR is not 

included in the CTS and is not proposed to be included in the ITS. This change is 

consistent with current license basis.  

22 NUREG 3.8.6 - The LCO is revised to omit the "Train A and Train B" terminology 

which is not used, with respect to batteries, at ANO-1. This change is administrative 

in that the Bases are adequate to describe the batteries to which the LCO is applicable.  

23 NUREG SR 3.8.1.11 and SR 3.8.1.19 - The details of the acceptance criteria for these 

SRs are revised to match CTS 4.6.1.2 acceptance criteria of "demonstrate the ability of 

the DGs to perform as designed" for a loss of offsite power and for a loss of offsite 
power in conjunction with an ES signal, and to be consistent with the changes made to 

NUREG SR 3.8.1.2. Steady state voltage and frequency requirements are not included 

in the current licensing basis (see DOD 40). This change is consistent with CTS.  

24 Not used.  

25 NUREG LCO 3.8.3 - The lube oil requirements are not included in this Specification 
since the design does not provide for a measurable indication of the amount of lube oil 

available. The design provides only a dip stick which indicates "sufficient" lube oil 

available, i.e., above the minimum mark. When lube oil is below the maximum, but 

above the minimum, action is initiated to add lube oil to the system. Thus, sufficient 
lube oil is always available. The administrative controls and maintenance practices 
have, to-date, provided adequate restriction such that when surveillances are 

performed, proper regard is considered for their effect on the safe operation of the 
plant. If the lube oil is below the minimum mark, the DG is considered inoperable and
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if the lube oil is between the maximum and minimum marks, prompt actions is 
initiated to restore the lube oil level. These administrative controls will continue to be 
imposed, and this requirement, which is not in the CTS, is proposed to continue to be 

administratively controlled. This change is consistent with current license basis.  

26 NUREG Bases - This change is editorial in nature and incorporated only to provide 
nomenclature consistent with that used in other plant related documents.  

27 NUREG Bases - This change provides plant specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures.  

B 3.8.1 BACKGROUND - Added discussion of DG "intended service" rating, 
moved information regarding definition of an offsite circuit to the LCO section, and 

deleted incorrect information regarding the capability of the offsite circuit 
transformers.  
B 3.8.1 BACKGROUND, LCO & NUREG SR 3.8.1.8- Revised discussion of 
offsite circuits design.  
B 3.8.1 LCO - Revised offsite circuits automatic transfer design discussion since only 
one circuit is normally available for automatic transfer, and neither circuit is the 
normal ESF bus power source. The normal power source is the unit auxiliary 
transformer, and startup transformer No. 2 is normally unavailable for automatic 
transfer.  
B 3.8.1 ACTIONS - Removed references to non-applicable guidance documents.  
These guidance documents were not used in the development of the original 
surveillance requirements, and are not applicable to the proposed SRs.  
B 3.8.1 ACTIONS A.1, A.2, B.1, B.2, C.1 and C.2 - The turbine driven emergency 
feedwater (EFW) pump is redundant to the motor driven pump. There are only two 
EFW pumps.  
B 3.8.1 Required Actions A.1 & B.A - Added missing Completion Time Bases.  
B 3.8.1 Required Action A.2 - Clarified (consistent with the Required Action 

presentation) that the Required Action applies to conditions when offsite power is not 
"available to supply." The ANO-1 design is such that offsite power is not normally 
connected, but available for automatic transfer to the ES buses.  
B 3.8.1 Required Actions D.A & D.2 - Omitted discussion of susceptibility to a single 

failure that is not be true for some situations that would result in entry ifrftr-thi*.  
condition.  
B 3.8.1 SRs - Removed references to non-applicable guidance documents. These 
guidance documents were not used in the development of the original surveillance 
requirements, and are not applicable to the proposed SRs.  
NUREG SR 3.8.1.2, SR 3.8.1.11, & SR 3.8.1.19 Bases - The DG engine coolant is 
not a forced circulation while the engine is not running; natural circulation provides 
the cooling.  
NUREG SR 3.8.1.3 Bases - The discussions of DG power factors omitted since these 
are not included in the SR or in the CTS.  
NNUREG SR 3.8.1.4 Bases - The DG fuel oil day tank volume discussion is revised as 

appropriate to reflect unit specific design. SAR Section 8.3.1.1.7.2 provides the basis 
for this requirement.
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NUREG SR 3.8.1.6 (ITS SR 3.8.1.6) Bases - The SR and Bases are revised to omit 
31-19, discussion of automatic fuel oil transfer. Control room alarms provide indication of 

potential fuel oil system problems that could affect the operation of the diesel 

generators. Automatic operation of the diesel fuel oil transfer system is not credited in 

the accident analyses discussed in Section 14 of the SAR. This change is consistent 
with the ANO- 1 current license basis.  
NUREG SR 3.8.1.8 (ITS SR 3.8.1.7) Bases - The Frequency discussion is revised to 

match the DG testing Frequency.  
NUREG SR 3.8.1.11 (ITS SR 3.8.1.8) Bases - The loss of offsite power testing is 
revised to reflect unit specific design.  
NUREG SR 3.8.1.19 (ITS SR 3.8.1.9) Bases - Discussion of Regulatory Guide 
revised so that the recommendations are not stated to be "requirements" since 
Regulatory Guides are not requirements, but rather provide only guidance on an 
acceptable method to implement the requirements.  
NUREG SR 3.8.1.19 (ITS SR 3.8.1.9) Bases - The loss of offsite power testing in 

conjunction with an ES signal is revised to reflect unit specific operating restrictions 
necessary to preserve decay heat removal during the conduct of the surveillance.  

8 28 NUREG Bases - This change provides plant specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures.  
B 3.8.2 APPLICABILITY and ACTION A.2.2 - Provided clarification that 
movement of irradiated fuel assemblies may occur in either the reactor building or the 
fuel handling area.  
B 3.8.2 APPLICABILITY - Revised discussion to provide assurance that adequate 
decay heat removal is available for the irradiated fuel assemblies in the core. Coolant 
inventory makeup can be considered as a form of decay heat removal. This change 
provides a more encompassing statement. This is consistent with the requirements for 
component operability in MODES 5 and 6, as required by other LCOs in the ITS.  

29 NUREG Bases - This change provides plant specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures.  
B 3.8.3 BACKGROUND, LCO, ACTION A.1 & NUREG SR 3.8.3.1 - The DG fuel 

oil storage tank volume is sufficient for 3.5 days of operation at full load.  
B 3.8.3 BACKGROUND - The DG fuel oil system description is revised to reflect the 
interconnections of storage tanks and day tanks.  
B 3.8.3 BACKGROUND, ACTIONS and SRs - Removed references to non

applicable guidance documents. These guidance documents were not used in the 
development of the original surveillance requirements, and are not applicable to the 
proposed SRs.  
B 3.8.3 BACKGROUND & NUREG SR 3.8.3.3 - The DG fuel oil properties 
discussion is revised for consistency with the ANO-specific design of the fuel oil 
storage system.  
SR 3.8.3.1 Bases - The fuel oil storage tank volume discussion is revised as 

appropriate to reflect unit specific design. SAR Section 8.3.1.1.7.2 provides the basis 
for this requirement.
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SR 3.8.3.4 Bases - The discussion of the DG air start system Surveillance is revised to 

delete bracketed information. This information adds nothing to clarify the 

Surveillance requirement. The SR ensures sufficient capacity for the required number 

of air starts by ensuring the pressure is above a minimum necessary for the five starts.  

B 3.8.3 APPLICABLE SAFETY ANALYSES - Revised to refer to the Applicable 

Safety Analyses for LCO 3.8.1.  

30 NUREG Bases - This change provides plant specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures.  

B 3.8.4 BACKGROUND & LCO - The Battery System description is revised to* 

reflect plant design and nomenclature and eliminate non-applicable discussions.  

B 3.8.4 BACKGROUND, ACTIONS and SRs - Removed references to non

applicable guidance documents. These guidance documents were not used in the 

development of the original surveillance requirements, and are not applicable to the 

proposed SRs 
SR 3.8.4.7 and SR 3.8.4.8 Bases - Revised to delete a statement that the performance 

discharge test is normally performed in an as found condition and added a statement 

that the modified performance discharge test is performed as found. IEEE-450 

requires tests that verify that that the battery meets the design requirements of the 

system to which it is connected be performed "as found" (Section 5.c). The test that 

satisfies this requirement is the service test (Section 5.3). The performance discharge 

test is a test of battery capacity, not a test of battery capability to meet the design 

requirements of the system (Section 5.2). Therefore, IEEE-450 does not require the 

performance discharge test to be performed in the "as found" condition. In addition, in 

order to have a consistent basis for trending the results of performance discharge tests, 
they must be performed from a fully charged state. This usually requires that the 

battery be placed on an equalize charge for a short period of time just prior to the start 

of the test. This is consistent with the current license basis implemented in 

Amendment 200. Since the modified performance discharge test may be used in lieu 

of the service test, a statement has been added to the ITS SR 3.8.4.2 Bases that states 

that this test is performed "as found" Since the ITS SR 3.8.4.3 Bases refer to the ITS 

SR 3.8.4.2 Bases for the description of the modified performance discharge test, this 

provides assurance that the appropriate as found testing will occur.  

B 3.8.4 ACTIONS B.1 and B.2 & NUREG SR 3.8.4.7 - Removed references to non

applicable guidance documents. These guidance documents were not used in the 

development of the original surveillance requirements, and are not applicable to the 
proposed SRs.  

SR 3.8.4.8 Bases - The definition of battery degradation is revised from > 10% to 

> 10% to be consistent with IEEE-450, 1995.  

r38ii2, SR Table 3.8.6-1 Bases - Category A, B, and C discussions of Specific gravity have 
been revised to reflect the manufacturer's recommendations for the ANO- 1 batteries.  

[ B 3.8.5 LCO - The battery system description is revised to reflect plant design and 

nomenclature.  
B 3.8.5 APPLICABILITY and ACTION A.2.2 - Provided clarification that 

movement of irradiated fuel assemblies may occur in either the reactor building or the 
fuel handling area.
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B 3.8.6 APPLICABLE SAFETY ANALYSIS - unit specific nomenclature and 
references provided.  
B 3.8.6 SURVEILLANCE REQUIREMENTS - Battery parameters were revised to 
reflect plant procedure acceptance criteria.  

31 NUREG Bases - This change provides plant specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures.  
B 3.8.7 BACKGROUND, LCO - The Inverter description is revised to reflect plant 
design and nomenclature.  
B 3.8.7 Action A.1 - The discussion of the Required Action has been revised to 
recognize that with the automatic transfer to the alternate AC source, that the 
associated vital 120 VAC bus remains Operable. This reflects the ANO-1 plant 

[ specific design.  
B 3.8.8 APPLICABLE SAFETY ANALYSES, and LCO - The descriptions of the 
inverters are revised to reflect plant design and nomenclature.  
B 3.8.8 - SR 3.8.8.1 Bases has been revised to reflect that the design of the ANO-1 
inverters does not include a frequency readout.  
B 3.8.8 APPLICABILITY and ACTION A.2.2 - Provided clarification that 
movement of irradiated fuel assemblies may occur in either the reactor building or the 
fuel handling area.  

32 NUREG Bases - This change provides plant specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures.  
B 3.8.9 BACKGROUND, LCO, ACTIONS B.1 & C.1, & Table B 3.8.9-1 - The 
distribution system description is revised to reflect plant design and nomenclature.  

3894. B 3.8.9 BACKGROUND, LCO, ACTION A.1, & Table B 3.8.9-1 - The 
distribution system is revised to delete reference to distribution panels with respect to 
the AC electrical power subsystem. The distribution panels referred to in the Bases for 
Required Action A. 1 are distribution panels associated with the ES electrical 
subsystem. The CTS 3.7. 1.B requirements define the required distribution systems as 
consisting of 4160 V switchgear, 480 V load centers, 480 V motor control centers, and 
120 V AC distribution panels in both of the ESAS distribution systems.  
Amendment 176, dated February 17, 1995, included a revision to CTS 3.7.1.B that 
added the requirement that the 120 V AC distribution panels be Operable. Both'the 
letter requesting the change, dated August 30, 1994, and the Safety Evaluation 
associated with Amendment 176 state that CTS 3.7.1.B applies to the vital 120 VAC 
distribution panels. Therefore, other specific distribution panels that are not classified 
as 120 VAC vital distribution panels are not included in the ANO-1 ITS. This change 
is consistent with the current license basis.  

39B 3.8.9 BACKGROUND, LCO - The description of the 120 VAC vital distribution 

system has been revised to reflect the description provided in SAR Section 8.3.1.1.6.  
The ANO-1 120 VAC vital distribution system nomenclature refers to 'distribution 
panels' but does not use the term 'bus.' This change maintains plant specific 
terminology.
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3..-09, 33 
13.8A4-05,1 
13.8.6-01,1 
13.8.7-03,1 
3.89-7 

3..-334

35 NUREG LCO 3.8.9 Condition B - This Condition and the Required Action are revised 
from an individual bus basis to a subsystem basis. The LCO is written on a subsystem 
basis because the redundancy is provided on a subsystem basis. Each subsystem 
contains two 120 V AC vital buses, but even with the loss of both of the buses in one 
subsystem, the other subsystem is adequate to provide for safe shutdown. A 
subsystem basis is also consistent with the Bases description of the need for the 
Required Action.  

36 NUREG LCO 3.8.4 Required Action B.1 and LCO 3.8.9 Required Action D.1 
Completion Times are revised from 6 hours to 12 hours consistent with CTS 3.7.3.B.  
NUREG LCO 3.8.7 (for Inverters) Required Action B. l Completion Time is also 
revised from 6 hours to 12 hours for consistency with other electrical section 
shutdown actions. Since the CTS contains no explicit requirements for Inverters, this 
change is not directly related to current license basis, however, it is consistent with the 
current license basis for the remainder of the electrical section shutdown actions.

NUREG LCO 3.8.1 Required Actions A. l and B. 1 - The periodic Completion Time 
for these Required Actions is has been revised from once per 8 hours to once per 
12 hours for consistency with the length of the shifts of the ANO-1 operating crews.  
This change is acceptable because incorrect breaker alignments are readily identified 

by either trouble alarms, which annunciate in the control room, or other indications of 
a "dead" bus. Verifying the operability of the offsite power sources every 12 hours in 
conjunction with the presence of these alarms provides assurance that a degradation of 
one or both offsite power sources would be readily identified, allowing a timely entry 
into the appropriate Condition.

ANO-1 3.8 DODs

B 3.8.10 APPLICABILITY and ACTION A.2.2 - Provided clarification that 
movement of irradiated fuel assemblies may occur in either the reactor building or the 

fuel handling area.  

NUREG 3.8.1, 3.8.4, 3.8.6, 3.8.7, and 3.8.9 Bases, Applicable Safety Analysis 
revised inaccurate statement of analysis assumptions. The implication of the statement 
being revised is that a single failure is always assumed and that a loss of offsite power 
is required to be applied to all accidents. There are accidents that do not assume a loss 

of offsite power in the ANO-l SAR. There are also accidents in the ANO-1 SAR that 

do not assume a single failure. Correction of the inaccurate statement has no impact 
on the remainder of the Bases.  

NUREG Bases - The discussion related to Condition A has been revised to delete a 

discussion of a reduction of level caused by feed and bleed operations that may be 
required due to increasing particulates or other fuel oil quality degradations. The 
ANO fuel oil system is designed such that batch feed and bleeds, that would reduce 
fuel oil inventory below the minimum LCO required level, are not required. The ANO 
system design allows filtration of the fuel oil storage tank contents while continuously 
making up from the bulk storage tank. Therefore, the information on batch feed and 
bleeds is deleted as not applicable to ANO-1.

31 37
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Not used.

39 NUREG SR 3.8.1.8 - This SR revised to reflect the unit design for utilization of offsite 
circuits. When power is supplied from the Unit Auxiliary Transformer during normal 
operation, a unit trip detected by the main generator lockout relays would initiate a fast 
transfer to the selected preferred power supply. (STI is typically the selected preferred 
offsite circuit power supply. ST2 is typically disabled from auto transfer by placing 
the bus feeder breakers control switches in a pull-to-lock position, because ST2 is 
shared by both units and has limited capacity. This is to ensure ST2 is available t6 
supply ES bus loads.) The transfer would open the Unit Auxiliary Transformer supply 
breaker and simultaneously close the preferred power supply breaker (i.e., the selected 
startup transformer's breaker) in a few cycles provided that the preferred power supply 
had acceptable voltage and was ready to accept the load. If the fast transfer to the 
startup transformer fails, then there will be an attempt to automatic slow transfer to the 
same startup transformer initiated by 4.16 KV bus Al (A2) undervoltage auxiliary 
relays (after loads are shed from the bus.) If both fast and slow transfers fail to take 
place, then the transfer would have to be manual to the alternate offsite circuit, i.e., 
typically ST2. If a load is transferred to ST2 manually upon a unit trip, sufficient load 
is shed to ensure degraded voltage isolation does not occur. Thus, this SR is written to 
test the automatic transfer to the selected offsite circuit and the manual transfer to the 
remaining offsite circuit. As indicated in the Bases, this test maintains the 
requirements included in CTS Table 4.1-1, item 33. This change is consistent with 
current license basis.  

40 NUREG SR 3.8.1.2 - This SR is revised to omit the specific acceptance criteria for 
steady state voltage and frequency. CTS 4.6.1.1 requires only the DG be demonstrated 
"ready for loading." This acceptance criteria is retained in the ITS. The Bases 
indicate that this acceptance criteria is met if the DG exceeds the minimum voltage of 
3750 V within the time allowed. All acceptance criteria have been administratively 
controlled to-date and are proposed to continue to be so controlled. This change is 
consistent with current license basis.

NUREG SR 3.8.1.3 and Bases - SR 3.8.1.3 acceptance criteria have been revised to 
incorporate ANO-1 specific values. Regulatory Guide 1.9, Section C.2.2 requires the 
full load test to be conducted at 90 to 100 percent of the continuos load rating of the 
diesel generator. The ANO-1 diesel generator loading is based on the intended service 

rating of 2750 kW. Therefore a load range of> 2475 kW and < 2750 kW has been 
incorporated. The associated Bases have been revised to provide an explanation of the 
basis this load test range, and to discuss the ANO-1 treatment of instrument 
uncertainty as applied to this parameter. The maximum and minimum values for the 
test load range are considered to contain all necessary instrument uncertainties.  
Therefore, additional conservatisms are not required to be incorporated in the 
implementing procedures.

ANO-1 3.8 DODs
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42 NUREG LCO 3.8.3 - NUREG Conditions E and F and NUREG SR 3.8.3.4 are revised 
to refer to the "required" air start receivers. The air start system for each DG consists 
of two redundant banks of two tanks each. One bank of two tanks is sufficient to 
provide margin to the required start attempt. Hence, only one bank is "required" by 
the LCO. This is consistent with current license basis (CTS 4.6. 1.5).  

. 43 NUREG LCO 3.8.9 and 3.8.10 - SR 3.8.9.1 and SR 3.8.10.1 are revised to omit 
voltage from the acceptance criteria. The installed instrumentation does not provide 
for direct voltage readings for each required subsystem. Rather, voltage is generally 
presumed to be sufficient if there is no indication of an undervoltage on the 4160 V 

buses. Therefore, specific requirements for verification of voltage are not included.  
This change is consistent with current license basis.  

3 44 Not used.  

45 NUREG LCO 3.8.7 - The LCO is revised to allow switching between the inservice 
inverter and a swing inverter without entering an ACTION. Both inverters are 
typically aligned to the alternate AC source prior to the load transfer. While this is not 
a frequent operation, it is unnecessarily restrictive to require entry into an ACTION to 
implement a design feature. An allowed time of 2 hours provides ample time to 
perform the transfer or return to the original configuration if the transfer can not be 
completed for some unforeseen reason.  

3 i] 46 Not used.  

47 NUREG LCO 3.8.9 - The ACTIONS for ITS 3.8.9 are revised to be applicable for 
more than one subsystem inoperable. Condition F identifies the appropriate ACTION 
for two or more electrical power distribution subsystems inoperable that result in a 
loss of function. However, no Condition is applicable if the inoperability of two or 
more subsystems does not result in a loss of function. This change allows continued 
operation if no loss of function exists. In addition, the Bases statements of "and a loss 
of function has not yet occurred" are not incorporated since this is inconsistent with 
usage and with the remainder of the NUREG. Such wording is inconsistent with 
usage since Conditions A, B, and C would still be applicable and entered, but moot 
since Condition E would require a shutdown. Should the lost function be restored, the 
Completion Time for Condition A, B, or C, as applicable, would have begun at the 
time of initial entry into the Condition, not at the time of restoration of the lost 
function. Further, the Bases wording is inconsistent with numerous other such 
Conditions in the NUREG which do not identify applicability based on no loss of 
function.  

48 NUREG SR 3.8.4.6 is not adopted. This NUREG Surveillance demonstrates the 
design capability of the charger and is not directly related to verification of the lowest 
functional level required to confirm the assumed safety related function, and is not a 
CTS (current licensing basis) requirement. Adopting this NUREG Surveillance at 
ANO-1 would result in an outage impact and/or non-trivial temporary test setup.

ANO-1 3.8 DODs Page 14 of 20 8/23/2001



ITS DISCUSSION OF DIFFERENCES

The ANO-1 battery charger design includes a fully redundant spare charger for each of 
the two inservice chargers. It is standard practice to alternate chargers to equalize run 

times. This results in continuous verification of the charger's capability to carry 

nominal DC loads while maintaining the battery fully charged (which satisfies ITS 

SR 3.8.4.1). Furthermore, each outage (once per 18 months) one charger will be used 

to recharge the battery after its required service or performance discharge test. This 

test will confirm the charger capability to function at its current-limit, and continue to 

fully recharge the battery. This capability will be demonstrated by alternating chargers 

such that each charger is utilized once per 36 months (nominally). Together, the 

required ITS SR 3.8.4.1 and the other licensee-controlled performance tests and 

monitoring will continue to adequately verify the necessary safety function of the 

chargers. This is consistent with the current license basis.  

49 NUREG Bases 3.8.6 - This editorial change adds Bases for the ITS 3.8.4 Actions Note 

where none were previously provided. NUREG 3.8.6 Actions are preceded by a Note 

that states that separate entry is allowed for each battery. No Bases were provided for 

this Note, which is inconsistent with the format of other sections of the NUREG 
Bases.  

50 Not used 

51. NUREG Bases - ANO-1 was designed and licensed to the AEC's General Design 
Criteria (GDC) which was published in the Federal Register on July 11, 1967 
[32FR10213]. Appendix A to 10 CFR 50 effective in 1971 [36FR3256] and 
subsequently amended, is somewhat different from the proposed 1967 criteria. SAR 

Section 1.4 includes an evaluation of ANO with respect to the 1967 criteria. The 

NUREG statement concerning the GDC criteria is modified in the ITS to reference the 

current licensing basis description in the SAR.  

52. NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 
the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

The 10 CFR 50.36 Criterion satisfied by the ITS LCOs was modified to preserve 
consistency with the ANO-1 license basis. The NUREG Criterion specified were 
modified to be consistent with the analysis assumptions regarding equipment 
availability and operating condition (i.e., MODE). The ANO-1 accident analyses are 

not specifically performed in MODES 3 and 4. With no specific analyses in these 
MODES, a direct comparison with the first three criteria of 10 CFR 50.36 could not be 

made. Therefore, Criterion 4 was determined to be applicable.  

53. NUREG 3.8.6 - Incorporated TSTF-278.
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54 NUREG Table 3.8.6-1, Footnote b requires level correction of specific gravity. This 
correction is not incorporated in the ANO-1 ITS Table 3.8.4-1, Footnote b.  

If the electrolyte level is between the high and low level marks and the temperature 
corrected specific gravity is within the manufacturer's nominal specific gravity, IEEE
450-1995, Annex A, Paragraph A.3, states that it is not necessary to correct the 
specific gravity of the battery for electrolyte level. The vendor of the ANO-1 batteries 
(C&D Technologies, Inc) has stated that, in essence, the level correction factor allows 
the battery user to estimate what the specific gravity would be after the cell has been 
topped up with water. Thus if cells have been determined to be in a fully charged' 
state, but electrolyte levels are below the high level indicator, the user can determine if 
the cells require water or electrolyte (of the same specific gravity as originally 
provided) for the topping up process, by applying the level correction to his "as found" 
specific gravity readings. Although the correction for specific gravity can provide 
useful information, C&D considers this correction to be meaningless as a means of 
determining battery operability. C&D's Operating Instructions do not recommend 
correcting electrolyte specific gravity for level. Therefore, a level correction is not 
applied to the Category A, B or C specific gravity measurement. This change is 
consistent with current license basis.

3.8.2-01, 
3.8.5-01, 55.  
3.8.8-01, 

3.8.10-01, 
ANO-365 

3.85-0, 56.  
3.8.1 

3..-1,1 57.  
13.8.8-01,i 
3.8.0-01

Generic Change TSTF-36, Rev. 4, has been incorporated in ITS 3.8.2, 3.8.5, 3.8.8, 
and 3.8.10 and their associated Bases.  

Generic Change TSTF-204, Rev. 3, has been incorporated in ITS 3.8.5 and 3.8.8 and 
their associated Bases. This generic change has been revised to maintain the proper 
relationship with ITS 3.8.10. NUREG 3.8.5 Required Action A.1 and NUREG 3.8.8 
Required Action A. 1 have been deleted, as, with the incorporation of the generic 
change, the allowance to declare the affected required features inoperable is not 
appropriate since only one DC source and one inverter are required to be Operable in 
Mode 5 and 6. The remaining Required Actions in ITS 3.8.5 and 3.8.8 have been 
renumbered, as appropriate.  

NUREG 3.8.5 and 3.8.8 and their associated Bases have been revised to include 
Required Action A. 1.5 in the ITS. NUREG 3.8.10 and its associated Bases have been 
revised to include Required Action A.2.6 in the ITS. These actions direct the operator 
to enter the applicable Conditions and Required Actions of LCO 3.4.11, "Low 
Temperature Overpressure Protection (LTOP) System," for those LTOP features made 
inoperable as a result of entry into Condition A. NUREG 3.8.5, 3.8.8, and 3.8.10 do 
not provide any guidance to ensure that the appropriate actions are taken in the event 
an electrical failure results in deenergizing an LTOP feature. With the inclusion of 
LCO 3.0.6 in the ITS, inoperabilities in LTOP system features which are a result 
solely of inoperabilities in DC sources, inverters, or distribution, would not require the 
appropriate LTOP actions to be taken. The allowance of LCO 3.0.6 is based on the 
premise that these support systems contain appropriate Actions for the inoperability, 
without having to also take the supported system's Actions. However, in the case of 
LTOP system features, rather than attempt to apply sufficient Actions in each support
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3 58.  
13.8.5-01,1 

35 59.  

3 - 60.

system, a Required Action has been added requiring simultaneous entry into the LTOP 
system Actions has been added. The addition of this Required Action to ITS 3.8.5, 
3.8.8, and 3.8.10 ensures that the appropriate corrective measures will be taken in the 
event an electrical failure results in the loss of an LTOP feature.  

NUREG 3.8.2, 3.8.5 and 3.8.10 Bases - The Bases Applicable Safety Analyses (ASA) 
discussions have been revised to reflect the plant specific safety analyses in MODES 5 

and 6. The only accident described in the ANO-1 SAR that is analyzed for MODES 5 
and 6 is the fuel handling accident. Therefore, the ASA discussions are revised 

accordingly. In addition, the ITS 3.8.2 Bases ASA discussion is revised to includ& a 

statement on shutdown risk and the interaction of NUMARC 91-06. This statement is 

consistent with statements inserted in the ASA discussions in the Bases for ITS 3.8.5 
and 3.8.8 by TSTF-204, Rev. 3, and provides additional guidance concerning the need 
for equipment beyond that required by the technical specifications.  

NUREG 3.8.5 Bases - Applicability discussion has been revised to provide assurance 
that adequate decay heat removal is available for the irradiated fuel assemblies in the 
core. Coolant inventory makeup can be considered as a form of decay heat removal.  
This change provides a more encompassing statement. This is consistent with the 
requirements for component operability in MODES 5 and 6, as required by other 
LCOs in the ITS.  

NUREG 3.8.2 and Bases - The Bases Background and LCO discussions have been 
revised to provide a specific description of the ANO offsite AC sources and onsite AC 
sources During operation in MODES 5 and 6. This information is required to clarify 
the requirements due to the accident analysis assumptions in these MODES, and due 
to the configurations that the AC sources may be placed in during operation in these 
MODES. The revised discussions recognize that the unit auxiliary transformer may be 
used as an offsite AC source when backfed from the 500 kV switchyard. This same 
alignment is not credited in ITS 3.8.1.  

In addition, the onsite AC sources in MODES 5 and 6 allow the use of the alternate 
AC (AAC) diesel generator (DG) in lieu of the required emergency diesel generator.  
The AAC DG was installed to meet the requirements of 10 CFR 50.63(c)(iii)(2). The 
AAC DG was designed to provide vital and non-vital AC power to either ANO-1 or 
ANO-2, or both units simultaneously. The AAC DG does not have auto-start and 

auto-tie on capabilities, but is manually started and aligned as required. The design 
considerations assumed that the AAC DG would be started from the control room and 
be at rated speed and voltage within 10 minutes after the onset of a station blackout 
condition. The capacity of the AAC DG, 4400 kW at 4160 V, is more than sufficient 
to accommodate the ANO-1 shutdown loads, in conjunction with the ANO-2 
emergency loads in this application, since it is sized to handle the emergency loads 
and non-vital loads on both units simultaneously.  

The NUREG 3.8.2 Bases LCO discussion states that it is acceptable for trains to be 
cross tied during shutdown conditions, allowing a single offsite power circuit to 
supply all required trains. The LCO discussion has been revised in the ITS to also
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S61.  

3.8. 2-01 .  

13.8-5-01,1 62.  
13.8.8-01,1

allow trains to be cross tied such that one onsite power source may supply the required 
equipment. This is acceptable since outage activities are evaluated to maintain risk at 

an acceptable low level using guidance contained in NUMARC 91-06, "Guidelines for 

Industry Actions to Assess Shutdown Management," as stated in the ITS 3.8.2 Bases 
Applicable Safety Analyses discussion.  

The NUREG 3.8.2 Bases LCO discussion of the Operability requirements of the 
required diesel generator have also been revised to require that the emergency diesel 
generator be capable of being started, accelerating to rated speed and voltage, and 
being connected to its respective Engineered Safeguards (ES) bus, and to allow the use 

of the AAC DG as the required onsite AC power source. The ANO-1 SAR does not 

describe any accident analyses for MODE 5 and 6 accidents that would require the 

emergency diesel generators to automatically start and load within a 15 second 

timeframe. In MODES 5 and 6, assuming a single failure and concurrent loss of all 

offsite or all onsite power is not required. The rationale for this is based on the fact 
that many Design Basis Accidents (DBAs) that are analyzed in MODES 1 and 2 have 
no specific analyses in MODES 3, 4, 5 and 6. Worst case bounding events are deemed 
not credible in MODES 5 and 6 because the energy contained within the reactor 
pressure boundary, reactor coolant temperature and pressure, and the corresponding 
stresses result in the probabilities of occurrence being significantly reduced or 

eliminated, and in minimal consequences. In addition, accidents that could possibly 
occur during operation in MODES 5 and 6 are expected to occur at a pace that allows 
sufficient time for manual operator action. Therefore, manual actions to start and load 
the diesel generator are acceptable.  

As a result of this change, Note 2 has been added to ITS SR 3.8.2.1, that excepts the 

15 second acceptance criteria of ITS SR 3.8.1.2 (NUREG SR 3.8.1.2). The associated 

SR Bases discussion has been revised to discuss this Note. Although the time for the 
DG to reach ready-to-load conditions is not required as an acceptance criteria, the 

Bases does state that this time is trended to help determine if a condition exists that is 
degrading the starting capabilities of the DG.  

NUREG 3.8.10 - The LCO and associated Bases have been revised to provide a list of 

those ITS Specifications that apply to equipment/systems that require the electrical 

distribution system to be Operable in order to perform their safety functions in 
MODES 5 and 6. This is considered to be an editorial; enhancement, to provide the 

operator with a clear relationship between systems that are required to be Operable and 
the electrical distribution system in these MODES.  

Generic Change TSTF-286, Rev. 2, has been incorporated in ITS 3.8.2, 3.8.5, 3.8.8, 
and 3.8.10 and their associated Bases.

63. NUREG-3.8.1 and Bases - Required Action A.3 has been revised to incorporate a 

Note allowing startup transformer No. 2 (S/U #2) to be out of service for a 30 day 
period of time for preplanned preventative maintenance, consistent with CTS 3.7.2.B.  
This allowance was granted to ANO-1 by Amendment 206, dated April 28, 2000.  
S/J #2 is an offsite power source that is shared by ANO-1 and ANO-2. As such, there 
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ANO-1 3.8 DODs

is no appropriate time to perform preventative maintenance, since at least one unit is 
always on line and the preventative maintenance can not be completed in the provided 
Completion Time for ANO- 1, or the Allowed Outage Time provided for ANO-2. This 
allowance has been found acceptable, when compensatory measures are considered.  
These compensatory measures were provided in the Bases associated with CTS 
3.7.2.B, and have been incorporated in the proposed Bases for ITS 3.8.1 Required 
Action A.3. This change is consistent with the current license basis.  

Incorporated TSTF-283, Rev. 3, in the ITS SR 3.8.1.7 (NUREG SR 3.8.1.8) Note.  

The CTS contains no references for restoration periods of inverters. Station 
procedures have conservatively incorporated the regulatory guidance (GL 91-11) of a 
24-hour restoration period for vital inverters Y1 1, Y13, Y22, and Y24 until further 
study could be performed. The BWOG is presently developing a generic change to 
address extension of the 24-hour Completion Time to 72 hours. However, it is 
unlikely that such a change will be processed and approved prior to the ANO-1 ITS 
conversion. Therefore, the 24-hour Completion Time presented in STS 3.8.7 
ACTION A is adopted.  

STS LCO 3.8.7 has been modified due to the unique distribution design at ANO-1.  
For RPS and ESAS related inverters, two are required per train, consistent with the 
STS. However, ANO-1 has one fully qualified swing inverter per train that may be 
placed in service in lieu of one of these normally on-line inverters. In addition, a 
separate safety related green train inverter supplies some control functions, indication, 
and interlocks via its associated 120 VAC bus C540. The LCO, LCO Note, Condition 
A, and Required Action A. 1 Note are subsequently modified to illustrate this unique 
arrangement. In turn, LCO 3.8.9 and its associated Condition B have been edited 
accordingly and a new Condition C proposed to address C540 inoperability separately 
from the RPS/ESAS related inverters.  

STS 3.8.7 ACTION B is changed to ACTION D in order to accommodate the 
insertion of new ACTIONS B and C addressing Y28 inoperability. An evaluation of 
bus C540 loads indicates that a loss of this bus would result in a loss of power to a 
small number of post accident and control channel instruments, the auto-closure 
interlock (ACI) associated with the decay heat pumps RCS suction valves, and some 
control logic associated with EFW pump P-7A. The effect on instrumentation is 
insignificant in that other indication or control mechanisms remain available to the 
operator upon loss of C540. However, the new STS 3.8.9 Required Action C. 1 
requires the operator to enter LCO 3.3.15, "Post Accident Monitoring (PAM) 
Instrumentation" due to the loss of one channel of RCS wide range pressure and 
pressurizer level instrumentation required by this specification. The loss of the ACI 
has no impact in Modes 1, 2, 3, or 4 when the decay system is not in service as the 
associated valves are administratively de-energized closed during these modes of 
operation. Nevertheless, the new Required Action C. 1 is added to refer the operator to 
LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage" if bus C540 is lost. This 
will ensure appropriate action is taken to verify the decay heat valves are indeed closed

�42
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within the 4 hours as required by STS 3.4.14. The new Required Action C.1 also 
requires entry into LCO 3.3.11, "Emergency Feedwater Initiation and Control (EFIC) 
System Instrumentation" since loss of C540 will prevent normal EFW auto-response 
upon accident or transient initiation. EFW pump P-7A will auto-start, but a portion of 
the instrumentation and vector control features associated with this EFW train will not 
function as designed due to level and pressure instrumentation inputting a zero signal 
to the logics. Therefore, manual operator intervention will be required to ensure 
proper SG level is maintained when feeding with P-7A.  

Station procedures provide 72 hours to restore Y28 to service. Although this 
allowance exceeds the 24-hour allowance of the STS relevant to RPS and ESAS 
related inverters, it is necessary because no backup swing inverter exists should Y28 
become inoperable. Past operating experience at ANO-1 has indicated that 24 hours 
does not provide sufficient time to restore an inoperable inverter, especially if such 
inoperability is unexpected, the failure mechanism is initially unknown, and the failure 
occurs during non-working hours. Based on the above and given that Y28 was not 
considered in the CTS, the 72-hour Completion Time is acceptable.  

The Completion Times for STS 3.8.7 ACTIONS A and B are modified to prevent 
continuous operation with an inoperable inverter. In order to accommodate this 
restriction, the new Completion Times will require restoration of all inverters within 
96 hours. In addition, Condition D is modified such that if any two of the four RPS 
and ESAS related inverters are inoperable simultaneously, a shutdown to Mode 3 
conditions must be performed. Although it is unlikely that the associated 120 VAC 
bus is de-energized in this event, the likely hood that these buses could be impacted 
and a possible loss of safety function occur is increased. Therefore, it is prudent to 
place the plant in a safe condition when two RPS and ESAS related 120 VAC buses 
are not powered from an uninterruptible power source.  

The effects of a loss of C540 and the appropriate actions to consider are documented 
in station procedures. Because inverter Y28 affects the operability of some green train 
components as described above, it is not acceptable to allow Y28 to be inoperable 
while either of the two required red train inverters is inoperable as this may result in a 
loss of safety function. Therefore, proposed STS 3.8.7 ACTION C is fabricated such 
that one inverter, either the inoperable red train inverter or Y28, must be restored to 
OPERABLE status within 2 hours or Condition D entered. Restoration of 
OPERABILITY may be met by aligning an OPERABLE swing train inverter to 
supply the affected 120 VAC bus associated with the inoperable red train inverter.  
The 2-hour Completion Time is acceptable because a loss of safety function will only 
occur if both inoperable inverters (one red train vital inverter and inverter Y28) fail to 
operate in the alternate source mode and maintain bus voltage. In this event, LCO 
3.8.9 ACTION F will require immediate entry into LCO 3.0.3.  

The above changes are consistent with the current license basis and with NUREG
1430, Rev.1, given the unique arrangement of the ANO-1 inverter and 120 VAC bus 
electrical distribution subsystems.
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In general, when the unit is shutdown, the Technical Specifications requirements 
ensure that the unit has the capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and concurrent loss of all offsite or all 
onsite power is not required. The rationale for this is based on the fact that many 
Design Basis Accidents (DBAs) that are analyzed in MODES 1 and2 have no specific 
analyses in MODES 3, 4, 5 and 6. Worst case bounding events are deemed not 
credible in MODES 5 and 6 because the energy contained within the reactor pressure 
boundary, reactor coolant temperature and pressure, and the corresponding stresses 
result in the probabilities of occurrence being significantly reduced or eliminated, and 
in minimal consequences. These deviations from DBA analysis assumptions and 
design requirements during shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specification requirements are designed to ensure that the 
unit has the capability to mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are generally viewed not 
to be a significant concern during shutdown MODES due to the lower energies 
involved. The Technical Specifications therefore require a lesser complement of 
electrical equipment to be available during shutdown than is required during operating 
MODES. More recent work completed on potential risks associated with shutdown, 
however, have found significant risk associated with certain shutdown evolutions. As 
a result, in addition to the requirements established in the Technical Specifications, 
ANO, through industry commitment, has adopted NUMARC 91-06, "Guidelines for 
Industry Actions to Assess Shutdown Management," as an industry initiative to 
manage shutdown tasks and associated electrical support to maintain risk at an 
acceptable low level. This may require the availability of additional equipment 
beyond that required by the shutdown Technical Specifications.
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BASES (continued)

I,

3'

inverter power sources to operate thi.~unit in a safe manner 
and to mitinte the consequences of postulated<Qe s )

The inverters required to be OPERABLE in NODES 5 and 6, and 
during movement of iraitdfuel assemblie roydý_ 
assurance that: fioiW~teea PJqe. u/ I;Ad/.'

a. Systems to provide adequate45M 
are available for the irradiated fuel in the -core; 

b. Systems r~eeded to mitigate a fuel handling accident' 
are available;

C. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 

Inverter requirements for MODES 1, 2, 3, and 4 aecovered 
in LCO 3.8.7.

B~Fr 3, V- 76Wf>--'3r 
ACTIONS A.I. A.2.1, A.2.2. A.2.3. and A.2.4

Iftotra are required ILCO 3.8.10, Wtribution b 
ISys tem tdown," the r ining OPERABL 'Inv@erutersmabe (IWSErfr B3 [.)C - 1 capab of supportting fflcient requird features t allow 
con nuation of CO ALTERTIONS, fu rmovement, a~r 
lpef ations with ptetal for pos lye reactiv y 
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B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems-Operating 

BASES

BACKGROUND The onsite Class lE AC, DC, and f bus electrical 
power distribution systems are dividedby train into Iwo] 
redundant and independent AC, DC, and .. bus 
electrical power ditribution subsystems. iZa VAL 

!RAC electrical power subs stem c n consists o 
riRE IM Engineered &¶FLeft-ft(E50 4.16 kV bus and

'32

deijved If all offsite sources are 
unavailable, the on-site eergency DG supplies power to the 
4.16 kV ESO bus. Control power for the 4.16 kV akers is 
supplied from the Class IE batteries. I0 

s ou in Bas for 
3.8.1 C So -Op ing," nd Base for

lhe secondary AC electrical pweir distribution system f 
leach train Includas the safetv related load centers,Ymotor 
control centers d -buti aimW shown in 

e'120 VAC aarwe arranged in two load gro s per S• and ar normal ~y powered from the inverters..Th 

PC So -cons t voltag u rei eormers red f the same 6V Of - t wasy', e s-, and its use is overne by 

, er o 4e /O VAC There are two independent 125M VDC electrical power 
)"d~ to - 4 ~C distribution subsystems (one or each train).  

SThe list of all required distribution buses is presented in 
Table B 3.8.9-1.  

(continued)
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BASES (continued) 

J APPLICABLE The initial conditions of Dgpsignftas Accident (DBA) and 
SAFETY ANALYSES transient analyses'*n theySAR, - j 0- •i 

Chapterpl4f L(Ref. ), assume systems are OPERABLE. The 
) • AC, DC, and bus electrical power distribution e;t 

! systems are designed to provide sufficient capacity, 
- capability, redundancy, and reliability to ensure the 

availability of necessary power to ES1systems so that the 
fuel, Reactor Coolant System, and esign limits 
are not exceeded. These limi are discussed in more d a.ll 
in the Basesfor Section 3.2,4ower Distribution Limits/ 4&r 

_ _ _ _ Section 3.4,ýteacto)iCoolant System (RCS)V'and Section 3.6, 
'*Avsystemsý,j12 A S• o• ; • • Sysem~th and bus electrical ; 

The OPERABILITY of the AC, DC, and b e 
power distribution systems is wiistentith the initial 
assumptions of the accident analyses and is based upon 
meeting the design basis of the unit. This includes 
maintaining power dl ion syems OPERABLE during 
accident conditions ný01;l 

Sa. An assumed loss of all offsite power or all onsite AC 

SýS-ttvs $66 b.a electrical power; and 

Cvr ,'ov ( 4 b A worst-c se ýin le failure.  

10 CFP2 50.34. ;AS i I u o - satisfy Criterion 3 of fEA 

LCO The required power distribution subsystems listed in 
Table B 3.8 9•1 ensure the availability of AC, DC, and W e4 
(qI] bus electrical power for the systems required to shut 
down the reactor and maintain it in a safe condition after 
an1anti~ioatnn --. ....... dq-nr IA(M1.a or a postulated 
DBA. The AC, DC, andoWmIlbus electrical power 44 
distribution subsystmasf.iregiired to be OPERIBLE.  

Maintaining the a - AC, DC, and 
electrical power distribution subsystems OPERABLE ensures 
that the redundancy incorporated into the design of E* 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.  

(continued)
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BASES

LCO 
(continued)

o�4 

rv� 1

OPERABLE AC electrical power distribution subs stem; A 
require the associated buses. load centers,W0otor control 
centersci•a itiI~itio Iseto be energized to their 
proper votages. UPEM -6 e ectrical power distribution 
subsystems require the associated buses to be energized to 
their proper voltge frm her the associated battery or 
carger. t i electrical power distribution 

,subsystems require -- ssocited< to be energized to

or.

In additiontteJrakers between redundant safety related 
AC DC, and AC (f1lJ'bus power distribution subsystems, _0 

exiij~ musr-l open. This prevents any electrical 
m ifunction in any power distribution subsystem from 
propagating to the redundant subsystem, that could cause the 

-failure of a redundant subsystem and a loss of essential 
Ssafet function s). If anyptie breakers are closed, the 

affected redundant e ectrical power distribution subsystems 
are considered inoperable. This applies to the onsite, 
safety related redundant electrical power distribution 
subsystems. It does not, however, preclude redundant 
Class 1E 4.16 kV buses from being powered from the same 
offsite circuit.

APPLICABILITY The electrical power distribution subsystems are required to 
be OPERABLE in MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant 
... press boundary limits are not exceeded as a result 
(bo4.) of I or abnormal transients; and 

b. Adequate core cooling is provided, and) 
OPERABILITY and other vital functions arem ntained 
in the event of a postulated DBA.  

Electrical power distribution subsystem requirements for 
MODES 5 and 6 are covered in the Bases for LCO 3.8.10, 
"Distribution Systems-Shutdown."

(continued)
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BASES 

ACTIONS Ad (continued) 

become inoperable, and AC distribution restored OPERABLE.  
This could continue indefinitely.  

The Completion Time allows for an exception to the normal 
'time zero for beginning the allowed outage time 'clock." 
This will result in establishing the 'time zero" at the time 
the LCO was initially not met, instead of the time 
Condition A was entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCO indefinitely. i e 

bus inoperable, the remaining 
OPERABLE bu capable of supporting the 
minim"um saet function necessary to shut down the unit and 

main it in the safe shutdown condition. Overall 
•SUCo+÷eW - reliability is reduced, however, since an additional single 

failure could result in the minimum required E functions iWVAC 

not being supported. Therefore,..  
must be restored to OPERABLE status nin 

6e, s)owerin the from the associatedsgCinverter via inverted 
D or~o j 

Of~.20 V ~ 5~tt.  
Condito B represents one~ bus~without power: 
potentially both the DC source- the associated AC source 

nonfunctioning. In this situation the unit 
significantly more vulnerable to a complete loss of all 

U4r.2 nterruptible power. It is, therefore, imperative that 
the operator's attention focus on stabilizing the unit, 
Stnimizn he potential for loss of power to the remainin 

This ourlim s o os a v anaptnTie 
allowed for the vast majority of components that are without 
adequate vital AC power. Taking exception to LCO 3.0.2 for 
components without adequate vital AC power, that would have 
the Required Action Completion Times shorter than Ghours if 
declared inoperable, is acceptable because of: 

(continued)
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ACTIONS B. (continued) 

a. The potential for decreased safety by requiring a 
change in unit conditions (i.e., requiring a shutdown) 
and not allowing stable operations to continue; 

b. The potential for decreased safety by requiring entry 
into numerous applicable Conditions and Required 
Actions for components without adequate vital AC power 
and not providing sufficient time for the operators to 
perform the necessary evaluations and actions for 
restoring power to the affected train; and 

c. The potential for an event in conjunction with a 
single failure of a redundant component.  

4The-M hour Completion Tim Ie Tt con t" 
to safety of restoring them•vj~j' bus to OPERABLE status, eA, 

, • the redundant capability afford-e by the other OPERABLE 
bus ,and the low probability of a DBA occurring 

ru qthing this period.  

The second Completion Time for Required Action 8.1 
establishes a limit on the maximum time allowed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCO. If Condition B is entered while, 
for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCO may already have been not met for 
up to 8 hours. This could lead to a total of W hours.  
since initial failure of the LCO, to restore the e us 

Ksyt!-A utlon At this time, an AC train coula again 
"•becomenoperaoe, and I.tinbus Mrestored 

OPERABLE. This could contin e indefinitely.t .1J e

This Completion Time allows for an exception to the normal 
"*time zero" for beginning the allowed outagt time mclock." 
This will result in establishing the *time zero" at the t-me 
the LCO was initially not met, instead of the time 
Condition B was entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCO indefinitely.  

(continued)

Rev 1, 04/07/95B 3.8-84BWOG STS



<INSERT B3.8-84A>

C. 1 

With 120 VAC panel C540 inoperable, a portion of the instrumentation associated with green 

train equipment is lost. Because C540 is not a RPS or ESAS related panel and is limited in 
its effect on various system/component operabilities, it is not necessary to impose an 8-hour 
Completion Time for panel restoration. However, it is important to ensure that equipment 
affected by the loss of C540 is quickly identified and appropriate corrective actions taken.  
Therefore, Required Action C.1 requires entry into the appropriate Conditions and Required 
Actions associated with equipment affected by the loss of C540. The purpose for entry into 
these related specifications is discussed below.  

LCO 3.3.11, "Emergency Feedwater Initiation and Control (EFIC) System Instrumentation," 
requires all associated instruments that are used to perform actuation or vector functions 
within the EFIC system to be OPERABLE. A loss of C540 will result in some green train SG 
level and pressure inputs from both SGs to fail to zero. The zero signals will result in a half
leg trip of EFIC. Therefore, entry into LCO 3.3.11 Condition A is appropriate. Should an 
actual actuation occur while C540 is de-energized, the vector logic, receiving zero inputs from 
SG pressure instrumentation, will not function to isolate flow from the green EFW train to 

either SG upon a steam line break event. Therefore, entry into LCO 3.3.11 Condition C is 
also appropriate. However, both the EFIC logic matrixes and the EFIC vector logic matrixes 
are not physically affected by the loss of C540 and continue to perform their functions, 
although the input instrumentation is inoperable. Because these logics remain operable and 
because LCO 3.3.11 Condition C provides an acceptable restoration period for these 
instruments, it is not necessary to enter the Conditions or Required Actions of LCO 3.3.13, 
"Emergency Feedwater Initiation and Control (EFIC) Logic" or LCO 3.3.14, "Emergency 
Feedwater Initiation and Control (EFIC) Vector Logic." Likewise, the physical capability of the 
EFW system also remains unaffected, although some automatic functions are impacted.  
Therefore, entry into LCO 3.7.5, "Emergency Feedwater (EFW) System," is not required. The 
loss of C540 does not prevent manual control of the green EFW train and does not affect the 
OPERABILITY of the red EFW train.  

LCO 3.3.15, "Post Accident Monitoring (PAM) Instrumentation," requires specific 
instrumentation to be available to the operators following an accident. The loss of C540 will 

result in the loss of one of the PAM-required RCS wide-range pressure and pressurizer level 
instruments. Therefore, entry into LCO 3.3.15 Condition A is appropriate upon loss of C540.  

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," requires the automatic closure 
interlock (ACI) associated with the decay heat removal pump RCS suction valves to be 
OPERABLE. A loss of C540 renders the ACI function inoperative. Therefore, entry into LCO 
3.4.14 Condition B is appropriate.  

Other functions and instrumentation are affected by the loss of C540. However, these 
additional affects do not alone result in a loss of any safety function or violate any technical 
specification other than those discussed above. Station procedures address these additional 
components and provide corrective action guidance where appropriate.
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Ic�&A�L� por+�O�wi�

MOW M th DC nopereble', the remalninghDC 
electrical power distribution subsystems! Wcapable 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 re ired ESfunctions not being 
supported. Therefore, the - DC buses must be 
restored to OPERABLE status ours by powerin the 
bus from the associated battery r arge• )& W 0) 

oniion represents one without adequate DC power; 
potentially both with the battery significantly degraded and 
the associated charger nonfunctioning. In this situatlon, 
the unit is significantly more vulnerable to a complete loss 
of all DC power. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, 
minimizing the potential for loss of power to the remaining 
trains and restoring power to the affected train.  

ThislTour limit is more conservative than Completion Times 
allowed for the vast majority of components that are without 
power. Taking exception to LCO 3.0.2 for components without 
adequate DC power, which would ave Required Action 
Completion Times shorter than •hours, is acceptable because 
of:

a. The potential for decreased safety by requiring a 
change in unit conditions (i.e., requiring a shutdown) 
while allowing stable operations to continue; 

b. The potential for decreased safety by requiring entry 
into numerous applicable Conditions and Required 
Actions for components without DC power and not 
providing sufficient time for the operators to perform 
the necessary evaluations and actions to restore power 
to the affected train; and 

c. The potential for an event in conjunction with a 
single failure of a redundant component.  

The r Completi rTime for uses is r•1sistent nh 
R t Guigpr.93 (Ref. Y. P®

(continued) 
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SACTIONS (continued) 

The second Completion Time for Required Action C.1 
establishes a limit on the maximum time allowed for any 

combination of required distribution subsystems to be 

inoperable during any single contiguous occurrence of 
failing to meet the LCO. If Condition C is entered while, 

for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCO may already have been not met for 

up to 8 hours. This could lead to a total of IA? 
since initial failure of the LC0, to restore tRe DC 

distribution system. At this time, an AC train could again 

become inoperable and DC distribution restored OPERABLE.  
This could continue indefinitely.  

This Completion Time allows for an exception to the normal 
"time zero' for beginning the allowed outage time "clock." 
This will result in establishing the "time zero' at the time 
the LCO was initially not met, instead of the time 

Condition C was entered. The 16 hour Completion Time is an 

acceptable limitation on this potential to fail to meet the 

LCO indefinitely.  

If the inoperable distribution subsystem cannot be restored 
to OPERABLE status within the required Completion Time, the 
unit must be brought to a MODE in which the LCO does not 

apply. To achieve this status, the unit must be brought to 

at least MODE 3 Mtninkhours and to MODE 5 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 plant systems.  

Condition E corresponds to a level of degradation in the 

electrical distributto system that causes a required safety 
function to be lost. WheS re n onea 

unc!o, n)b,• Dlan&_Is i nj ondjit y•?outs i od ,. acc nj) 
aar•si•. lerefore, no additional time is justified tor 

(continued)
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

continued operation. LCO 3.0.3 must be entered immediately 

to commence a controlled shutdown.  

SURVEILLANCE SR 3.8.9.1 REQUIREMENTS •equird A~C, 
This Surveillance verifies that the quiredy , CID, and 

/20 VAC i bus electrical power distribution systems are I 
'-' funct--oniing properly, with the correct circuit breaker 

alignment. The correct breaker alignment ensures the 

appropriate separation and independence of the electrical 
divisions is maintaine# 4 the approi 11ae ola s s/ 

disti7u1ton sbyeac quir "bu he iernfic tion avil ablern 4 
volt ge av llabi ty o0y he 'uses eT)ures •tat t]) !eq re• 

Ivo age read y av. lab• for •tve• well, as co roy 

U'•ctio- '- r critt'~ ad~e nos +h• ~ .• ••_ 
SThee 7 day Frequency takes iioacutth euat 

capabilIi ty of the AC, DC, and)01 t• . bus electrical power eJ,.

distribution subsystems aioher indications available in 

the control room that alert the operator to subsystem 
malfunctions.

REFERENCES 1 /SAR, Chapter, 

(3. 7 4Wul aton.-4ide I

eac#L

Rev 1, 04/07/95
BWOG STS
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and safeguards contingency plans, including amendments made pursuant 
to provisions of the Miscellaneous Amendments and Search 
Requirements revisions to 10 CFR 73.55 (51 FR 27817 and 27822) and to 
the authority of 10 CFR 50.90 and 10 CFR 50.54(p). The plan, which 
contains Safeguards Information protected under 10 CFR 73.21, is 
entitled: "Arkansas Nuclear One Industrial Security Plan," with revisions 
submitted through August 2, 1995. The Industrial Security Plan also 
includes the requirements for guard training and qualification in Appendix 
A and the safeguards contingency events in Chapter 7. Changes made in 
accordance with 10 CFR 73.55 shall be implemented in accordance with 
the schedule set forth therein.  

(5) Deleted 

(6) Deleted 

(7) Deleted 

(8) Fire Protection 

EOI shall implement and maintain in effect all provisions of the approved 
Fire Protection Program as described in Appendix 9A to the SAR and as 
approved in the Safety Evaluation dated March 31, 1992, subject to the 
following provision: 

1. AP&L 1 may proceed with and is required to complete the 
modifications identified in Paragraphs 3.1 through 3.19 of the 
NRC's Fire Protection Safety Evaluation on the facility dated 
August 22, 1978 and supplements thereto. These modifications 
shall be completed as specified in Table 3.1 of the Safety 
Evaluation Report or supplements thereto. In addition, the 
licensee may proceed with and is required to complete the 
modifications identified in Supplement 1 to the Fire Protection 
Safety Evaluation Report, and any future supplements. These 
modifications shall be completed by the dates identified in the 
supplement.  

2. The licensee may make changes to the approved Fire Protection 
Program without prior approval of the Commission only if those 
changes would not adversely affect the ability to achieve and 
maintain safe shutdown in the event of a fire.  

1 The Original licensee authorized to possess, use, and operate the facility was AP&L.  

Consequently, certain historical references to AP&L remain in the license conditions.  

Renewed License No. DPR-51 
Amendment No.
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3. This renewed license is effective as of the date of issuance and shall expire at midnight, 
May 20, 2034.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Original Signed by: 
Jon R. Johnson 

Jon R. Johnson, Acting Director 
Office of Nuclear Reactor Regulation 

Attachment: 
Appendix A - Technical Specifications and 

Technical Specification Bases (ML011710071 and ML011710100) 
Date of Issuance: June 20, 2001 

Renewed License No. DPR-51 
Amendment No.



Power Peaking 
3.2.5

3.2 POWER DISTRIBUTION LIMITS 

3.2.5 Power Peaking

LCO 3.2.5 

APPLICABILITY:

Linear Heat Rate (LHR) shall be within the limits specified in the COLR.  

MODE 1 with THERMAL POWER > 20% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LHR not within limits. A. 1 Reduce THERMAL 2 hours 
POWER to restore LHR to 
within limits.  

B. Required Action and B.1 Reduce THERMAL 4 hours 
associated Completion POWER to •20% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.5.1 ---------------------NOTE ----------------
Only required to be performed when specified in 
LCO 3.1.8, "PHYSICS TESTS Exceptions 
MODE 1 ," or when complying with Required Actions 
of LCO 3.1.4, "CONTROL ROD Group Alignment 
Limits"; LCO 3.1.6, "Axial Power Shaping Rod 
(APSR) Alignment Limits"; LCO 3.2.1, "Regulating 
Rod Insertion Limits"; LCO 3.2.2, "AXIAL POWER 
SHAPING ROD (APSR) Insertion Limits"; LCO 3.2.3, 
"AXIAL POWER IMBALANCE Operating Limits"; 
LCO 3.2.4, "QUADRANT POWER TILT (QPT)." 

As specified by the 
Verify LHR is within limits by using the Incore applicable LCO(s) 
Detector System to obtain a power distribution map.
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DG LOPS 
3.3.8

SURVEILLANCE

SR 3.3.8.2 -NOTE
When DG LOPS instrumentation is placed in an 
inoperable status solely for performance of this 
Surveillance, entry into associated Conditions and 
Required Actions may be delayed up to 4 hours for 
the loss of voltage Function, provided the one 
remaining relay monitoring the Function for the bus 
is OPERABLE.  

Perform CHANNEL CALIBRATION with setpoint 
Allowable Value as follows: 

a. Degraded voltage > 423.2 V and < 436.0 V with 
a time delay of 8 seconds + 1 second; and 

b. Loss of voltage > 1600 V and < 3000 V with a 
time delay of > 0.30 seconds and 
< 0.98 seconds.

8/23/2001

FREQUENCY

18 months
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CFTs 
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1 

APPLICABILITY:

Two CFTs shall be OPERABLE.  

MODES I and 2, 
MODE 3 with Reactor Coolant System (RCS) pressure > 800 psig.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CFT inoperable due to A.1 Restore boron 72 hours 
boron concentration not concentration to within 
within limits, limits.  

B. One CFT inoperable for B.1 Restore CFT to 1 hour 
reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met.  

C.2 Reduce RCS pressure to 12 hours 
OR < 800 psig.  

Two CFTs inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each CFT isolation valve is fully open. 12 hours 

SR 3.5.1.2 Verify borated water volume in each CFT is > 970 ft3  12 hours 
and< 1110 ft3.  

SR 3.5.1.3 Verify nitrogen cover pressure in each CFT is 12 hours 
> 560 psig and < 640 psig.
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ECCS - Shutdown 
3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.3 ECCS - Shutdown

LCO 3.5.3 Two LPI trains shall be OPERABLE.

------------------------------------- --------- N O T E O.-
An LPI train may be considered OPERABLE during alignment and when 
aligned for decay heat removal, if capable of being manually realigned to 
the LPI mode of operation.

APPLICABILITY: MODE 3 with Reactor Coolant System (RCS) temperature < 3500F, 
MODE 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One LPI train inoperable. A.1 Restore LPI train to 48 hours 
OPERABLE status.  

B. Required Action and B.-1 --------- NOTE --------- 24 hours 
associated Completion Only required if one DHR 
Time of Condition A not train is OPERABLE.  
met.  

Be in MODE 5.  

C. Two LPI trains inoperable. C.1 Initiate action to restore one Immediately 
LPI train to OPERABLE 
status.  

AND 

C.2 ---------- NOTE------
Only required if one DHR 
train is OPERABLE.  

Be in MODE 5. 24 hours

8/23/2001ANO-1 3.5.3-1



QCST 
3.7.6

3.7 PLANT SYSTEMS 

3.7.6 Q Condensate Storage Tank (QCST)

LCO 3.7.6 

APPLICABILITY:

The QCST shall be OPERABLE.  

MODES 1, 2, and 3, 
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. The QCST inoperable. A.1 Verify by administrative 4 hours 
means OPERABILITY of 
backup water supply. AND 

Once per 12 hours 
thereafter 

AND 

A.2 Restore QCST to 7 days 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4 without 24 hours 
reliance on steam 
generator for heat removal.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.6.1 Verify QCST volume is > 267,000 gallons when 12 hours 
required for both units and > 107,000 gallons when 
only required for Unit 1.
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DC Sources - Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources - Operating

LCO 3.8.4 

APPLICABILITY:

Both DC electrical power subsystems shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One DC electrical power A.1 Restore DC electrical 8 hours 
subsystem inoperable, power subsystem to 

OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
Associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage is _> 124.7 V on float 7 days 
charge.  

SR 3.8.4.2 Verify battery capacity is adequate to supply, and 18 months 
maintain in OPERABLE status, the required 
emergency loads for the design duty cycle when 
subjected to a battery service test or a modified 
performance discharge test.
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DC Sources - Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources - Shutdown

LCO 3.8.5 

APPLICABILITY:

The DC electrical power subsystem shall be OPERABLE to support the 
DC electrical power distribution subsystem(s) required by LCO 3.8.10, 
"Distribution Systems - Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

1. IfT�
----------------------------------- flhL-

LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required DC A.1.1 Suspend CORE Immediately 
electrical power ALTERATIONS.  
subsystems inoperable.  

AND 

A.1.2 Suspend movement of Immediately 

irradiated fuel assemblies.  

AND 

A.1.3 Suspend operations Immediately 
involving positive reactivity 
additions that could result 
in loss of required SDM or 
boron concentration.  

.AND 

A. 1.4 Initiate action to restore Immediately 
required DC electrical 
power subsystems to 
OPERABLE status.  

AND

8/23/20013.8.5-1
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Inverters - Operating 
3.8.7

3.8 ELECTRICAL POWER SYSTEMS 

3.8.7 Inverters - Operating

The following inverters shall be OPERABLE.

a. Two Red Train inverters (Y11 and Y13, Y11 and Y15, orY13 and Y15), 

b. Two Green Train inverters (Y22 and Y24, Y22 and Y25, or Y24 and Y25), 
and 

c. Inverter Y28 

- --------------------------- NOTE ------------------------------------------------
One of the four inverters requried by LCO 3.8.7.a and LCO 3.8.7.b may be 
disconnected from its associated DC bus for < 2 hours to perform load 
transfer to or from the swing inverter, provided: 

a. The associated 120 VAC bus is energized from its alternate AC source; 
and 

b. The other three 120 VAC buses are energized from their associated 
OPERABLE inverters.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One of the four inverters A.1 ----------- NOTE -------
required by LCO 3.8.7.a Enter applicable Conditions 
and LCO 3.8.7.b and Required Actions of 
inoperable. LCO 3.8.9, "Distribution 

Systems - Operating" with 
any of the 120 VAC buses 
RS1, RS2, RS3, or RS4 de
energized.  

24 hours 
Restore inverter to 
OPERABLE status. AND 

96 hours from 
discovery of failure to 
meet LCO

8/23/2001

LCO 3.8.7
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Inverters - Operating 
3.8.7

CONDITION REQUIRED ACTION COMPLETION TIME 

B. InverterY28 inoperable. B.1 --------- NOTE------
Enter applicable Conditions 
and Required Actions of 
LCO 3.8.9, "Distribution 
Systems - Operating" with 
120 VAC bus C540 de
energized.  

Restore inverter to 72 hours 
OPERABLE status.  

AND 

96 hours from 
discovery of failure to 
meet LCO 

C. Inverter Y28 inoperable. C.1 Restore one inverter to 2 hours 
OPERABLE status.  

AND 

One of the two Red Train 
inverters required by LCO 
3.8.7.a inoperable.  

D. Required Action and D.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met. AND 

OR D.2 Be in MODE 5. 36 hours 

Two or more of the four 
inverters required by LCO 
3.8.7.a and LCO 3.8.7.b 
inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.7.1 Verify correct inverter voltage, frequency, and 7 days 
alignment to associated 120 VAC buses RS1, RS2, 
RS3, RS4, and C540.
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Inverters - Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters - Shutdown

LCO 3.8.8 

APPLICABILITY:

Inverters shall be OPERABLE to support the onsite Class 1 E AC vital bus 
electrical power distribution subsystem(s) required by LCO 3.8.10, 
"Distribution Systems - Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

-................................................... -... ... NOT
LCO 3.0.3 is not applicable.  
---------------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.2.1 Suspend CORE Immediately 

inverters inoperable. ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel assemblies.  

AND 

A.2.3 Suspend operations Immediately 
involving positive reactivity 
additions that could result 
in loss of required SDM or 
boron concentration.  

AND 

A.2.4 Initiate action to restore Immediately 
required inverters to 
OPERABLE status.  

AND

8/23/2001
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Distribution Systems - Operating 
3.8.9

3.8 ELECTRICAL POWER SYSTEMS 

3.8.9 Distribution Systems - Operating

LCO 3.8.9 

APPLICABILITY:

Two AC, DC, and 120 VAC electrical power distribution subsystems shall 
be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more AC electrical A.1 Restore AC electrical power 8 hours 
power distribution distribution subsystem(s) to 
subsystem(s) inoperable. OPERABLE status. AND 

16 hours from 
discovery of failure to 
meet LCO 

B. One or more 120 VAC B.1 Restore 120 VAC electrical 8 hours 
electrical power distribution power distribution 
subsystem(s) (RS1, RS2, subsystem(s) to AND 
RS3, RS4) inoperable. OPERABLE status.  

16 hours from 
discovery of failure to 
meet LCO 

C. 120 VAC electrical power C.1 Enter applicable Conditions Immediately 
distribution subsystem and Required Actions of 
C540 inoperable. LCO 3.3.11, "Emergency 

Feedwater Initiation and 
Control (EFIC) System 
Instrumentation," 
LCO 3.3.15, "Post Accident 
Monitoring (PAM) 
Instrumentation," and 
LCO 3.4.14, "RCS 
Pressure Isolation Valve 
(PIV) Leakage." 

(continued)
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Distribution Systems - Operating 
3.8.9

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. One or more DC electrical D.1 Restore DC electrical 8 hours 
power distribution power distribution 
subsystem(s) inoperable, subsystem(s) to AND 

OPERABLE status.  
16 hours from 
discovery of failure to 
meet LCO 

E. Required Action and E.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met. AND 

E.2 Be in MODE 5. 36 hours 

F. Two or more electrical F.1 Enter LCO 3.0.3. Immediately 
power distribution 
subsystems inoperable that 
result in a loss of function.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.9.1 Verify correct breaker alignments to required AC, 7 days 
DC, and 120 VAC bus electrical power distribution 
subsystems.
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DHR and Coolant Circulation - High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Decay Heat Removal (DHR) and Coolant Circulation - High Water Level

LCO 3.9.4 One DHR loop shall be OPERABLE and in operation.

I. Ift•'"II"
--- --- --- --- --- -- --- --- --- --- -- --- I---.......................... --..............

The required DHR loop may be removed from operation for < 1 hour per 
8 hour period, provided no operations are permitted that would cause 
introduction into the Reactor Coolant System, coolant with boron 
concentration less than that required to meet the minimum required boron 
concentration of LCO 3.9.1.

APPLICABILITY: MODE 6 with the water level >_ 23 ft above the top of the irradiated fuel 
seated in the reactor pressure vessel.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. DHR loop requirements not A.1 Suspend operations that Immediately 
met. would cause introduction 

into the RCS, coolant with 
boron concentration less 
than required to meet the 
boron concentration of 
LCO 3.9.1.  

AND 
Immediately 

A.2 Suspend loading irradiated 
fuel assemblies in the core.  

AND 
Immediately 

A.3 Initiate action to satisfy 
DHR loop requirements.  

AND 
4 hours 

A.4 Close all reactor building 
penetrations providing 
direct access from the 
reactor building 
atmosphere to outside 
atmosphere.

8/23/2001
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Programs and Manuals 
5.5 

5.0 ADMINISTRATIVE CONTROLS 

5.5 Programs and Manuals 

5.5.10 Secondary Water Chemistry 

This program provides controls for monitoring secondary water chemistry to 
inhibit SG tube degradation. The program shall include: 

a. Identification of a sampling schedule for the critical variables and control 
points for these variables; 

b. Identification of the procedures used to measure the values of the critical 
variables; 

c. Identification of process sampling points; 

d. Procedures for the recording and management of data; 

e. Procedures defining corrective actions for all off control point chemistry 
conditions; and 

f. A procedure identifying the authority responsible for the interpretation of 
the data and the sequence and timing of administrative events required to 
initiate corrective action.  

5.5.11 Ventilation Filter Testing Program (VFTP) 

A program shall be established to implement the following required testing of 
Engineered Safeguards (ES) ventilation systems filters at the frequencies 
specified in Regulatory Guide 1.52, Revision 2. The VFTP is applicable to the 
Penetration Room Ventilation System (PRVS), the Fuel Handling Area 
Ventilation System (FHAVS), and the Control Room Emergency Ventilation 
System (CREVS).  

a. Demonstrate that an inplace cold DOP test of the high efficiency particulate 
(HEPA) filters shows: 

1. _> 99% DOP removal for the PRVS when tested at the system design 
flowrate of 1800 scfm ± 10% and the FHAVS when tested at the 
system design flowrate of 39000 cfm + 10%; and 

2. _> 99.95% DOP removal for the CREVS when tested in accordance 
with Regulatory Guide 1.52, Revision 2, at the system design 
flowrate of 2000 cfm ± 10%.

8/23/2001ANO-1 5.0-20
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Power Peaking 
B 3.2.5 

ACTIONS 

The operator must take care in interpreting the relationship of the LHRs, DNBRs, 
and power peaking factors to their limits. Limiting values may be expressed as an 
LHR, DNBR, margin to DNB or as power peaking factors. When expressed as 
power peaking factors, the value must be adjusted in inverse proportion to the 
THERMAL POWER level of the core as the power is reduced from RTP. Thus, the 
allowable peaking factors will increase as THERMAL POWER decreases.  

A.1 

When the LHR is determined not to be within its specified limit as determined by a 
three dimensional power distribution map, a THERMAL POWER reduction is taken 
to reduce the limiting LHR in the core. The Completion Time of 2 hours provides an 
acceptable time to reduce power in an orderly manner and without allowing the unit 
to remain in an unacceptable condition for an extended period of time.  

B.1 

If the Required Action and associated Completion Time for Condition A are not met, 
then THERMAL POWER operation should be reduced. The reactor is placed in 
MODE 1 with THERMAL POWER less than or equal to 20% RTP where this LCO 
does not apply. The required Completion Time of 4 hours is a reasonable amount 
of time for the operator to reduce THERMAL POWER in an orderly manner and 
without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.2.5.1 

Core power distribution monitoring is performed using the Incore Detector System 
to obtain a three dimensional power distribution map. Maximum LHR values 
obtained from this map may then be compared with the limits in the COLR to verify 
that the limits have not been exceeded. Minimum DNBR values or DNB margins 
determined from the core power distribution mapping may also be compared to their 
limits or correlated to LHR values to verify that the limits have not been exceeded.  
Measurement of the core power distribution in this manner may be used to verify 
that the measured LHR values remain within their specified limits when one or more 
of the limits specified by LCO 3.1.4, LCO 3.1.6, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, 
or LCO 3.2.4 is exceeded, or when LCO 3.1.8 is applicable. If the local LHRs 
remain within their limits when one or more of these parameters exceed their limits, 
operation at THERMAL POWER may continue because the true initial conditions 
(the core power distribution) remain within their specified limits.

B 3.2.5-4ANO-1 8/23/2001



Power Peaking 
B 3.2.5 

Because the limits on LHR are preserved when the parameters specified by 
LCO 3.1.4, LCO 3.1.6, LCO 3.2.1, LCO 3.2.2, LCO 3.2.3, or LCO 3.2.4 are within 
their limits, a Note is provided in the SR to indicate that monitoring core local LHRs 
is required only when complying with the Required Actions of these LCOs and when 
LCO 3.1.8 is applicable.  

Frequencies for monitoring of the core local LHRs are specified in the Action 
statements of the individual LCOs. These Frequencies are reasonable based on 
the low probability of a limiting event occurring simultaneously with LHR exceeding 
its limit, and they provide sufficient time for the operator to obtain a power 
distribution map from the Incore Detector System. Indefinite THERMAL POWER 
operation in a Required Action of LCO 3.1.4, LCO 3.1.6, LCO 3.2.1, LCO 3.2.2, 
LCO 3.2.3, or LCO 3.2.4 is permitted, because the core local LHRs assumed in the 
accident analyses are within analyzed core power distributions and spatial xenon 
distributions.  

REFERENCES 

1. 10 CFR 50.46.  

2. BAW-10179P-A, "Safety Criteria and Methodology for Acceptable Cycle 
Reload Analyses," Rev. 2, October 1997.  

3. 10 CFR 50.36.
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ESAS Instrumentation 
B 3.3.5 

Each analog channel can be tested online to verify that the signal and trip setpoint 
are within the specified allowance requirements of approved calibration procedures.  
The built-in test facilities permit an electrical trip test of each analog instrument 
string by the substitution of signals at the buffer amplifiers. When an analog 
instrument string is placed in test, all associated analog subsystem outputs go to 
the trip state. This assures that all protective action cannot be defeated by placing 
analog instrument strings in test.  

Reactor Building Pressure 

The RB pressure is monitored by three independent pressure transmitters located 
inside the RB. These transmitters are separate from the transmitters that feed the 
Reactor Protection System (RPS). Each of the pressure signals generated by 
these transmitters is monitored by two bistables to provide trip signals. The outputs 
of the bistables, associated with the RB Pressure-High and RB Pressure
High High trips, drive relays in two sets of identical and independent digital 
instrument channels. These two sets of channels each use two-out-of-three 
coincidence digital logic for automatic actuation.  

Each channel can be tested online to verify that the signal and trip setpoint are 
within the specified allowance requirements of approved calibration procedures.  
The built-in test facilities permit an electrical trip test of each analog instrument 
string by the substitution of signals at the buffer amplifiers. When an analog 
instrument string is placed in test, all associated analog subsystem outputs go to 
the trip state. This assures that all protective action cannot be defeated by placing 
analog instrument strings in test.  

Trip Setpoints and Allowable Values 

Trip setpoints are the nominal value at which the bistables are set. Any bistable is 
considered to be properly adjusted when the "as left" value is within the band for 
CHANNEL CALIBRATION accuracy.  

The trip setpoints used in the bistables are based on the analytical limits used in the 
safety analysis described in SAR, Chapter 14 and Chapter 3A (Ref. 2). The 
selection of these trip setpoints is such that adequate protection is provided when 
appropriate sensor and processing time delays are taken into account. To allow for 
calibration tolerances, instrumentation uncertainties, instrument drift, and 
environment induced errors, the Allowable Values specified in Table 3.3.5-1 are 
equal to or conservatively adjusted with respect to the analytical limits. Guidance 
used to calculate uncertainties associated with the trip setpoints is provided in the 
Instrument Loop Error Analysis and Setpoint Methodology Manual, Design Guide, 
IDG-001 (Ref. 4). The trip setpoint entered into the bistable may be more 
conservative than that specified by the Allowable Value to account for changes in 
instrument error detectable by a CHANNEL FUNCTIONAL TEST. A channel is 
inoperable if its as-found trip setpoint is not within its required Allowable Value.
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Setpoints, in accordance with the Allowable Values, ensure that the consequences 
of DBAs will be acceptable, providing the unit is operated from within the LCOs at 
the onset of the DBA and the equipment functions as analyzed.  

Each channel can be tested online to verify that the trip setpoint is within the 
specified allowance requirements of approved calibration procedures. Once a 
designated channel is taken out of service for testing, a simulated signal may be 
injected in place of the field instrument signal. The process equipment for the 
channel may then be tested, verified, and calibrated.  

APPLICABLE SAFETY ANALYSES 

The following ESAS Functions have been assumed within the accident analyses.  

High Pressure Iniection 

The ESAS actuation of HPI has been assumed for core cooling in the LOCA 
analysis and is available for boron addition in the SLB analysis.  

Low Pressure Iniection 

The ESAS actuation of LPI has been assumed for large break LOCAs.  

Reactor Building Spray, Reactor Buildinq Cooling, and Reactor Building Isolation 

The ESAS actuation of the RB coolers and RB Spray have been credited in the RB 
analysis for LOCAs. Accident dose calculations have credited RB Penetration 
Room Ventilation, RB Isolation, and RB Spray. The MSLB analysis also credits 
ESAS actuation of the RB Cooling and RB Spray.  

Emergency Power 

The ESAS initiated DG Start and ES electrical equipment alignment have been 
included in the design to ensure that emergency power is available throughout the 
limiting LOCA scenarios.  

The small and large break LOCA analyses (Ref. 2) assume a conservative delay 
time for the actuation of HPI and LPI. This delay time includes allowances for DG 
starting, DG loading, Emergency Core Cooling Systems (ECCS) pump starts, and 
valve alignment. Similarly, the RB Cooling, RB Isolation, and RB Spray have been 
analyzed with delays appropriate for the entire system analyzed.  

Accident analyses rely on automatic ESAS actuation for protection of the core 
temperature and containment pressure limits and for limiting off site dose levels 
following an accident. These include LOCA, SLB, and other events that result in 
RCS inventory reduction or severe loss of RCS cooling.
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The ESAS instrumentation satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3) for 
operation in MODE 1. There are no specific safety analyses for operation in 
MODES 2, 3 and 4. However, industry operating experience has identified the 
ESAS instrumentation as significant to public health and safety during these 
operating conditions. Therefore, the ESAS instrumentation satisfies Criterion 4 of 
10 CFR 50.36 for operation in MODES 2, 3 and 4.  

LCO 

The LCO requires three ESAS analog instrument channels for each Parameter in 
Table 3.3.5-1 to be OPERABLE. Failure of any instrument renders the affected 
analog instrument channel(s) inoperable and reduces the reliability of the affected 
Functions.  

Only the Allowable Value is specified for each ESAS Function in the LCO. Trip 
setpoints are provided in the calibration procedures. The trip setpoints are selected 
to ensure the setpoints measured by CHANNEL FUNCTIONAL TESTS do not 
exceed the Allowable Value if the bistable is performing as required. Each 
Allowable Value specified is equal to or more conservative than any analytical limit 
assumed in the safety analysis to account for instrument uncertainties appropriate 
to the trip Parameter. Guidance used to calculate the uncertainties associated with 
the trip setpoints is contained in Instrument Loop Error Analysis Setpoint 
Methodology, Design Guide, IDG-001 (Ref. 3).  

The values for bypass removal functions are stated in the Applicable MODES or 
Other Specified Condition column of Table 3.3.5-1.  

Three ESAS analog instrument channels shall be OPERABLE to ensure that a 
single failure in one channel will not result in loss of the ability to automatically 
actuate the required safety systems.  

Reactor Coolant System Pressure 

Three channels of RCS Pressure - Low are required OPERABLE. Each channel 
includes a sensor, trip bistable, bypass bistable, bypass relays, and output relays.  
Failure of a bypass bistable or bypass circuitry, such that an analog instrument 
channel cannot be bypassed, does not render the channel inoperable since the 
channel is still capable of performing its safety function, i.e., this is not a safety 
related bypass function.  

The trip setpoints are the nominal values at which the bistables are set. For the 
RCS Pressure-Low, the limiting safety analysis assumes the HPI, LPI, EFIC EFW, 
ES electrical alignment, and two subsets of RB isolation actuate at > 1520 psig 
(> 1535 psia). The Allowable Value of _> 1585 psig includes considerations for 
instrumentation error and an allowance for margin. Allowances for instrument drift 
and additional margin are included in the trip setpoint.
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Guidance used to calculate the uncertainties associated with the trip setpoints is 
provided in Instrument Loop Error Analysis and Setpoint Methodology Manual, 
Design Guide, IDG-001 (Ref. 4). The explicit uncertainties associated with each 
setpoint are addressed in the individual design calculations or calibration 
procedures. Setpoints in accordance with the Allowable Value in conjunction with 
the LCOs and administrative controls ensure that the consequences of DBAs will be 
acceptable, providing the unit is operated from within the LCOs at the onset of the 
DBA and the equipment functions as analyzed. An analog instrument channel is 
inoperable if its actual trip setpoint is not within its required Allowable Value.  

Reactor Buildinq Pressure 

Three channels of RB Pressure-High and RB Pressure-High High are required to 
be OPERABLE. Each channel includes a pressure switch, bypass relays, and 
output relays.  

The trip setpoints are the nominal values at which the bistables are set. Credit is 
taken in the safety analyses for RB Pressure-High trip for the actuation of selected 
systems. The safety analyses for reactor building performance and equipment 
environmental qualification (pressure and temperature envelope definition) 
conservatively assume the RB cooling is not initiated until well beyond the expected 
actual automatic actuation time frame. Therefore, no additional consideration of the 
instrumentation uncertainties is warranted.  

Credit is taken in the safety analyses for RB Pressure-High High trip for the 
actuation of selected systems. The safety analyses for reactor building 
performance and equipment environmental qualification (pressure and temperature 
envelope definition) conservatively assumes the RB spray is not initiated until well 
beyond the expected actual automatic actuation time frame. Therefore, no 
additional consideration of the instrumentation uncertainties is warranted.  

Therefore, the bistable is considered to be properly adjusted when the "as left" 
value is consistent with the identified Allowable Value, i.e., for this parameter the 
trip setpoint and the Allowable Value are the same. Guidance used to calculate the 
uncertainties associated with the trip setpoints is provided in Instrument Loop Error 
Analysis and Setpoint Methodology Manual, Design Guide, IDG-001 (Ref. 4).  
Setpoints in accordance with the Allowable Value ensure that the consequences of 
DBAs will be acceptable, providing the unit is operated from within the LCOs at the 
onset of the DBA and the equipment functions as analyzed. An analog instrument 
channel is inoperable if its actual trip setpoint is not within its required Allowable 
Value.
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APPLICABILITY 

Three ESAS analog instrument channels for each of the following Parameters shall 
be OPERABLE.  

1. Reactor Coolant System Pressure - Low Setpoint 

The RCS Pressure - Low Setpoint actuation Parameter shall be OPERABLE 
during operation at or above 1750 psig. This requirement ensures the 
capability to automatically actuate safety systems and components during 
conditions indicative of a LOCA or secondary unit overcooling. Below 
1750 psig, the low RCS Pressure actuation Parameter can be bypassed to 
avoid actuation during normal unit cooldowns when safety systems 
actuations are not required.  

The allowance for the bypass is consistent with the transition of the unit to a 
lower energy state, where there is more margin to safety limits. The unit 
response to any event, given that the reactor is already tripped, will be less 
severe and allows more time for operator action to provide manual safety 
system actuations than in higher energy states. This is even more 
appropriate during unit heatups when the primary system and core energy 
content is low, prior to power operation.  

In MODES 5 and 6, there is more time for the operator to evaluate unit 
conditions and respond by manually starting individual systems, pumps, and 
other equipment to mitigate the consequences of an abnormal condition or 
accident than in higher MODES. RCS pressure and temperature are very 
low, and many ES components are administratively controlled or otherwise 
prevented from actuating to prevent inadvertent overpressurization of unit 
systems.  

2., 3. Reactor Building Pressure - Hi-gh Setpoint and Reactor Building Pressure 
High High Setpoint 

The RB Pressure - High and RB Pressure - High High actuation Functions of 
ESAS shall be OPERABLE in MODES 1, 2, 3, and 4 when the potential for a 
HELB exists. In MODES 5 and 6, there is more time for the operator to 
evaluate unit conditions and respond by manually starting individual systems, 
pumps, and other equipment to mitigate the consequences of an abnormal 
condition or accident than in higher MODES. Plant pressure and temperature 
are very low and many ES components are administratively controlled or 
otherwise prevented from actuating to prevent inadvertent overpressurization 
of unit systems.
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ACTIONS 

Required Actions A and B apply to the ESAS instrumentation Parameters listed in 
Table 3.3.5-1.  

A Note has been added to the ACTIONS indicating separate Condition entry is 
allowed for each Parameter.  

If an analog instrument channel's trip setpoint is found nonconservative with respect 
to the Allowable Value, or the transmitter, instrument loop, signal processing 
electronics, or ESAS bistable is found inoperable, then all affected functions 
provided by that channel should be declared inoperable and the unit must enter the 
Conditions for the particular protection Parameter affected.  

A.1 

Condition A applies when one analog instrument channel becomes inoperable in 
one or more Parameters. If one ESAS analog instrument channel is inoperable, 
placing it in a tripped condition leaves the system in a one-out-of-two condition for 
actuation. Thus, if another analog instrument channel were to fail, the ESAS 
instrumentation could still perform its actuation functions. This action is completed 
when all of the affected output relays are tripped. This can normally be 
accomplished by tripping the affected bistables.  

The 1 hour Completion Time is sufficient time to perform the Required Action.  

B.1. B.2, and B.3 

Condition B applies when Required Action A.1 and its associated Completion Time 
are not met, or when one or more parameters have more than one analog 
instrument channel inoperable. If Condition B applies, the unit must be brought to a 
condition in which the LCO does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 hours. Additionally, for the RCS Pressure
Low parameter, the unit must be brought to < 1750 psig within 36 hours, and for the 
RB Pressure-High and High High parameters, the unit must be brought to 
MODE 5 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.
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SURVEILLANCE REQUIREMENTS 

The ESAS Parameters listed in Table 3.3.5-1 are subject to CHANNEL CHECK, 
CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION.  

SR 3.3.5.1 

Performance of the CHANNEL CHECK every 12 hours provides reasonable 
assurance for prompt identification of a gross failure of instrumentation. 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 two instrument channels could 
be an indication of excessive instrument drift in one of the channels or of something 
even more serious. CHANNEL CHECK will detect gross channel failure; therefore, 
it is key in verifying that the instrumentation continues to operate properly between 
CHANNEL CALIBRATIONs.  

Agreement criteria are determined by the unit staff, based on a combination of 
factors including channel instrument uncertainties. If a channel is outside the 
criteria, it may be an indication that the transmitter or the signal processing 
equipment has drifted outside its limit.  

The Frequency is based on operating experience that demonstrates channel failure 
is rare. Since the probability of two random failures in redundant channels in any 
12 hour period is extremely low, the CHANNEL CHECK minimizes the chance of 
loss of protective function due to failure of redundant channels. The CHANNEL 
CHECK supplements less formal, but potentially more frequent, checks of channel 
OPERABILITY during normal operational use of the displays associated with the 
LCO's required channels.  

SR 3.3.5.2 

A CHANNEL FUNCTIONAL TEST is performed on each required ESAS analog 
instrument channel to ensure the entire channel will perform the intended functions.  
Any setpoint adjustment shall be consistent with the assumptions of the setpoint 
calculations.  

The Frequency of 31 days is based on unit operating experience, with regard to 
channel OPERABILITY and drift, which demonstrates that failure of more than one 
channel of a given function in any 31 day interval is a rare event. The RCS low 
pressure automatic bypass removal feature is verified during its CHANNEL 
FUNCTIONAL TEST.
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SR 3.3.5.3 

CHANNEL CALIBRATION is a complete check of the analog instrument channel, 
including the sensor. The test verifies that the channel responds to a measured 
parameter within the necessary range and accuracy. CHANNEL CALIBRATION 
leaves the channel adjusted to account for instrument drift to ensure that the analog 
instrument channel remains OPERABLE between successive tests. CHANNEL 
CALIBRATION shall find that measurement errors and bistable setpoint errors are 
within the assumptions of the setpoint calculations. CHANNEL CALIBRATIONS 
must be performed consistent with the assumptions of the setpoint calculations.  

This Frequency is justified by the assumption of at least an 18 month calibration 
interval to determine the magnitude of equipment drift in the setpoint calculations.  

REFERENCES 

1. SAR, Chapter 7.  

2. SAR, Chapter 14 and Chapter 3A.  

3. 10 CFR 50.36.  

4. Instrument Loop Error Analysis and Setpoint Methodology Manual, Design 
Guide, IDG-001.
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B 3.3 INSTRUMENTATION 

B 3.3.8 Diesel Generator (DG) Loss of Power Start (LOPS) 

BASES 

BACKGROUND 

The DGs provide a source of emergency power when offsite power is either 
unavailable or is insufficiently stable to allow operation of safety related loads.  
Undervoltage protection will generate a LOPS in the event a loss of voltage or 
degraded voltage condition occurs on unit vital buses. There are two LOPS 
Functions for each 4.16 kV vital bus.  

Two undervoltage relays with inverse voltage time characteristics are provided on 
each 4.16 kV Class 1E bus for the purpose of detecting a loss of bus voltage. The 
relay Allowable Values are based on a maximum setting, which is below the lowest 
allowed motor terminal momentary voltage of 75% of motor voltage rating of 
4000 V. The Allowable Values are adjusted to include channel uncertainties and 
calibration tolerances. Upon loss of power to either of these relays, in 
approximately 1.0 second, load shedding and starting of the associated DG are 
initiated. Isolation of the safety related buses is delayed approximately 2.0 seconds 
to allow an automatic transfer to offsite power. The safety related bus is isolated 
only if the transfer is unsuccessful.  

Two definite time undervoltage relays are provided on each safety related 480 V 
load center bus with a coincident trip logic (2 out of 2) for the purpose of detecting a 
sustained undervoltage condition. The undervoltage relay Allowable Values on the 
480 V bus are based on long term motor voltage requirements plus the maximum 
feeder voltage drop allowance resulting in a nominal setting of 92% of the motor 
rated voltage of 460 V. The Allowable Values are adjusted to include channel 
uncertainties and calibration tolerances. Upon voltage degradation to 92% of 460 V 
and after a delay of 8 seconds, both relays must operate to isolate the associated 
safety related 4.16 kV bus from offsite power, and start and connect the associated 
DG. The relays are delayed 8.0 seconds to prevent spurious operation of the 
relays when large motors start on the safety related 4.16 kV and 480 V buses. The 
LOPS is further described in SAR, Section 8.3.1 (Ref. 1).  

Trip Setpoints 

The Allowable Values associated with the relays are consistent with the analytical 
limits presented in SAR, Section 8.3.1 (Ref. 1). The selection of these values is 
such that adequate protection is provided when all sensor and processing time 
delays are taken into account. A channel is inoperable if its actuation trip setpoint is 
not within its required Allowable Value.
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A complete loss of offsite power will result in approximately a 1 second delay in 
LOPS actuation. The DG starts and is available to accept loads within a 15 second 
time interval on actuation by the Engineered Safeguards Actuation System (ESAS) 
or LOPS. Emergency power is established within the maximum time delay 
assumed for each event analyzed in the accident analysis in which a loss of offsite 
power is assumed (Ref. 2).  

The DG LOPS protection channels conform to the single failure criteria of 
IEEE-279-1971 as discussed in Ref. 1.  

APPLICABLE SAFETY ANALYSES 

The DG LOPS is required for the Engineered Safeguards (ES) to function in any 
accident which assumes a loss of offsite power.  

Accident analyses credit the loading of the DG, based on the loss of offsite power, 
during a loss of coolant accident (LOCA). The actual DG start has historically been 
associated with the ESAS actuation. The diesel loading has been included in the 
assumed delay time associated with each safety system component requiring DG 
supplied power following a loss of offsite power. The analysis assumes a 
nonmechanistic DG loading, which does not explicitly account for each individual 
component of the loss of power detection and subsequent actions. The total 
assumed actuation time for the limiting systems, high pressure injection, and low 
pressure injection includes contributions from the DG Start, DG loading, and safety 
injection system component actuation. The response of the DG to a loss of power 
must be demonstrated to fall within this analysis response time when including the 
contributions of all portions of the delay.  

The required channels of LOPS, in conjunction with the ES systems powered from 
the DGs, provide unit protection for the analyzed accidents in which a loss of offsite 
power is assumed.  

The delay times assumed in the safety analysis for the ES equipment include the 
15 second DG start delay and, if applicable, the appropriate sequencing delay. The 
assumed response times for ESAS actuated equipment in LCO 3.3.5, "Engineered 
Safeguards Actuation System (ESAS) Instrumentation," include the appropriate DG 
loading and sequencing delay.  

In MODE 1, the DG LOPS channels satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).  
There are no specific safety analyses for operation in MODES 2, 3, and 4.  
However, industry operating experience has identified DG LOPS as significant to 
public health and safety during these operating conditions. Therefore, in MODES 2, 
3 and 4, the DG LOPS channels satisfy Criterion 4 of 10 CFR 50.36.
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LCO 

The LCO for the DG LOPS requires that two relays per DG (DG1 and DG2) of the 
loss of voltage instrumentation Function shall be OPERABLE and two relays per 
DG of the degraded voltage instrumentation Function shall be OPERABLE to 
ensure that the automatic 4.16 kV bus isolation capability and automatic start of the 
DG is available when needed. The degraded voltage relays may be bypassed for 
< 30 seconds during reactor coolant pump start to prevent such starts from initiating 
spurious DG LOPS, separation of the ES busses from offsite power, and 
subsequent loading of the DG. Therefore, the automatic bypass and associated 
alarms are required functions for OPERABILITY of the DG LOPS instrumentation.  

Loss of either DG LOPS function could result in the delay of safety systems 
initiation when required. This could lead to unacceptable consequences during 
accidents.  

The Allowable Values must be met for each Function to be considered OPERABLE.  
Allowable Values are specified in the specifications. The setpoints are selected to 
ensure that the setpoint measured by CHANNEL FUNCTIONAL TESTS does not 
exceed the Allowable Value if the relay is performing as required. Each Allowable 
Value is more conservative than any analytical limit assumed in the transient and 
accident analysis and the trip setpoint is equal to or more conservative to the 
Allowable Value, accounting for instrument uncertainties appropriate to the trip 
function. Guidance used to calculate the uncertainties associated with the relay 
settings is contained in the ANO-1 Design Guide, IDG-001, "Instrument Loop Error 
Analysis and Setpoint Methodology Manual" (Ref. 4).  

The LOPS relay Allowable Values are based on the short term starting voltage 
protection as well as long term running voltage protection. The 4.16 kV 
undervoltage relay Allowable Values are based on a maximum setting, which is 
below the lowest allowed motor terminal momentary voltage of 75% of motor rated 
voltage of 4000 V. The 480 V undervoltage relay Allowable Values are based on 
long term motor voltage requirements plus the maximum feeder voltage drop 
allowance resulting in a nominal 92% setting of the motor rated voltage of 460 V.  
The Allowable Values for both the 4.16 kV and the 480 V relays include 
adjustments for channel uncertainties and calibration tolerances.  

APPLICABILITY 

The DG LOPS actuation Function shall be OPERABLE in MODES 1, 2, 3, and 4 
because ES Functions are required to be OPERABLE in these MODES. Automatic 
actuation is not required in MODES 5 or 6 since there is no automatic protective 
function on a loss of power or degraded power to the vital bus.
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ACTIONS 

A Note has been added to the ACTIONS indicating that separate Condition entry is 
allowed for each Function.  

If a relay's trip setpoint is found nonconservative with respect to the Allowable 
Value, or the relay is found inoperable, then the function that the relay provides 
must be declared inoperable and the LCO Condition entered for the particular 
protection function affected. Since the required relay Functions are specified on a 
per DG basis, the Condition may be entered separately for each DG.  

A.1 

With one or more relays in one or more Functions for one or more DGs inoperable, 
Required Action A. 1 requires the inoperable relay(s) to be restored to OPERABLE 
status within 1 hour. With a relay of a Function inoperable, the logic is not capable 
of providing an automatic DG LOPS signal for valid conditions for the associated 
DG. The 1 hour Completion Time is reasonable to evaluate and to take action by 
correcting the degraded condition in an orderly manner and takes into account the 
low probability of an event requiring LOPS occurring during this interval.  

B.1 

Condition B applies if the Required Action and associated Completion Time of 
Condition A are not met.  

Required Action B. 1 ensures that Required Actions for affected diesel generator 
inoperabilities are initiated. Depending on the DG(s) affected, the appropriate 
Actions specified in LCO 3.8.1, "AC Sources - Operating," are required immediately.  

SURVEILLANCE REQUIREMENTS 

SR 3.3.8.1 

Performance of the CHANNEL CHECK once every 7 days provides reasonable 
assurance for prompt identification of a gross failure of instrumentation. CHANNEL 
CHECK will detect gross channel failure; therefore, it is key in verifying that the 
instrumentation continues to operate properly between each CHANNEL 
CALIBRATION.  

The Frequency is based on operating experience that demonstrates channel failure 
is rare. Since the probability of random failure in any 7 day period is low, the 
CHANNEL CHECK minimizes the chance of loss of protective function due to 
failure of this instrumentation.
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SR 3.3.8.2 

The Note allows channel bypass for testing of the loss of voltage Function without 
entering the associated Conditions and Required Actions, although during this time 
period it cannot actuate a diesel start. This allowance is based on the assumption 
that 4 hours is the average time required to perform channel Surveillance. The 
4 hour testing allowance does not significantly reduce the probability that the DG 
will start when necessary. It is not acceptable to remove channels from service for 
more than 4 hours to perform required Surveillance testing without declaring the 
channel inoperable.  

A CHANNEL CALIBRATION is a complete check of the instrument channel, 
including the sensor. The setpoints and the response to a loss of voltage and a 
degraded voltage test shall include a single point verification that the trip occurs 
within the required delay time. CHANNEL CALIBRATION shall verify that setpoints 
are within the required ranges.  

The Frequency is based on the reliability of the components, on operating 
experience which demonstrates channel failure is rare, and on consistency with the 
typical industry refueling cycle, and is justified by the assumption of at least an 
18 month calibration interval in the determination of equipment drift.  

REFERENCES 

1. SAR, Section 8.3.1.  

2. SAR, Chapter 6 and 14.  

3. 10 CFR 50.36.  

4. ANO-1 Design Guide, IDG-001, "Instrument Loop Error Analysis and Setpoint 
Methodology Manual."
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EFW Initiation functions use the same actuation logic combinations as Main Steam 
Line Isolation. EFW initiation also occurs on Engineered Safeguards Actuation 
System (ESAS) actuation and on Diverse Reactor Overpressure Protection System 
(DROPS) actuation.  

EFIC automatically initiates the EFW System when any of the following conditions 
exist: 

a. All four reactor coolant pumps are tripped; 

b. Both MFW pumps are tripped and reactor power is > 10% RTP; 

c. Low level in either SG; 

d. Low pressure in either SG; 

e. Actuation of ESAS channels 3 or 4; or 

f. Actuation of DROPS channels 1 or 2.  

Vector Valve Enable Logic 

The EFIC System is also responsible for sending open or close signals to the EFW 
control and isolation valves. SAR Section 7.1.4 (Ref. 1), describes the EFIC vector 
logic. The vector logic outputs are in a neutral state (neither commanding open nor 
close) until an enable signal is received from either train "A" or "B" of EFW Initiation.  
The EFIC Logic monitors the train A and B EFW Initiation logics. When an EFW 
Initiation occurs, the vector logic is enabled to generate open or close signals to the 
EFW isolation valves and close signals to the EFW control valves depending on the 
relative values of SG pressures. The level control module provides input to the flow 
controllers which control the position of the EFW control valves.  

APPLICABLE SAFETY ANALYSES 

The Applicable Safety Analysis discussion for the Main Steam Line Isolation and 
EFW Initiation Functions is discussed in the Bases for LCO 3.3.11, "EFIC 
Instrumentation." 

LCO 

Two trains each of Main Steam Line Isolation and EFW Initiation logics shall be 
OPERABLE. There are only two trains of automatic actuation logic per Function.  
Therefore, violation of this LCO could result in a complete loss of the automatic 
Function assuming a single failure of the other train.
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The valve open/close commands are determined by the relative values of steam 

generator pressures as follows: 

SG VALVES 

PRESSURE STATUS "A" l"B" 
If SG "A" & SG "B" Open Open 

> 600 psig 

If SG "A" > 600 psig & Open Close 
SG "B" < 600 psig 

If SG "A" < 600 psig & Close Open 
SG "B" > 600 psig 

If SG "A" & SG "B" 
< 600 psig 

AND 

"* SG "A" & SG "B" within 100 psid Open Open 

"* SG "A" 100 psid > SG "B" Open Close 

"* SG "B" 100 psid > SG "A" Close Open 

APPLICABLE SAFETY ANALYSES 

The SAR SLB analyses, SAR Section 14.2.2.1 (Ref. 3), consider isolation of the 
affected SG as a function automatically performed by the EFIC System. The EFIC 
Vector Logic utilizes the EFW Vector Valve Control Functions (i.e., SG Pressure 
Low and SG Differential Pressure - High) to determine which steam generator is 
associated with the rupture and provide appropriate isolation.  

Additional information relating to EFIC initiation and logics may be referenced in the 
Bases for LCO 3.3.11, "EFIC Instrumentation." 

LCO 

Four channels of the EFIC vector logic module are required to be OPERABLE. The 
necessity for four channels is discussed in the BASES for ACTIONS. The 600 psig 
and 100 psid setpoints were chosen as discussed in Specification B 3.3.11, "EFIC 
Instrumentation." The feed only good generator verification study assumed a 
differential pressure vector value of 150 psid. A 100 psid setpoint conservatively 
assumes a 50 psi (25 psi per pressure channel) margin for instrument error. Failure 
to meet this LCO results in not being able to meet the single-failure criterion. These 
values (i.e., 600 psig and 100 psid) do contain an allowance for instrument error.
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APPLICABILITY 

The EFIC Vector Logic shall be OPERABLE when the associated EFIC 
Instrumentation EFW Vector Valve Control Function is required to be OPERABLE in 
accordance with Table 3.3.11-1. The EFW Vector Valve Control Function is 
required to be OPERABLE in MODES 1 and 2, and in MODE 3 with SG pressure 
> 750 psig because the SG inventory can contribute significantly to the reactor 
building peak pressure with a secondary side break. Both the normal feedwater 
and the EFW must be able to be isolated on each SG to limit overcooling of the 
primary and to limit mass and energy releases to the reactor building. Once the SG 
pressures have decreased below 750 psig, the energy level is low and the 
secondary side feedwater flow rate is low or nonexistent. Also, the primary system 
temperatures are typically too low to allow the SGs to effectively remove energy, or 
are sufficiently low to allow for operator action. Therefore, EFIC Vector Logic is not 
required to be OPERABLE in MODE 3 below 750 psig nor in MODES 4, 5, and 6.  

ACTIONS 

A._1 

The function of the EFW control/isolation valves and the EFIC vector logic is to 
meet the single-failure criterion while maintaining the capability to: 

a. Provide EFW on demand; and 

b. Isolate an SG when required.  

These conflicting requirements result in the necessity for two valves in series, in 
parallel with two valves in series, and a four channel valve command system.  

With one channel inoperable, the system cannot meet the single-failure criterion 
and still meet the dual functional criteria previously described. Therefore, when one 
vector valve logic channel is inoperable, the channel must be restored to 
OPERABLE status within 72 hours. This is analogous to having one EFW train 
inoperable; wherein a 72 hour Completion Time is provided by the Required Actions 
of LCO 3.7.5, "EFW System." As such, the Completion Time of 72 hours is based 
on engineering judgment.  

B.1 and B.2 

If Required Action A.1 cannot be met within the required Completion Time, the unit 
must be brought to a MODE in which the LCO does not apply. To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours and SG pressure 
must be reduced to < 750 psig within 12 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.
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" LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

" LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A.1 

If one RCS loop is inoperable, redundancy for forced flow heat removal is lost. The 
Required Action is restoration of the RCS loop to OPERABLE status within a 
Completion Time of 72 hours. This time allowance is a justified period to be without 
the redundant nonoperating loop because a single loop in operation has a heat 
transfer capability greater than that needed to remove the decay heat produced in 
the reactor core.  

B. 1 

If the Required Action and associated Completion Time of Condition A are not met, 
the unit must be brought to MODE 4. In MODE 4, the unit may be placed on the 
DHR System. The allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to achieve cooldown and depressurization from the existing 
unit conditions and without challenging unit systems.  

C.1 and C.2 

If no RCS loop is OPERABLE or a required RCS loop is not in operation, (no RCS 
loop is required to be in operation provided the conditions of the Note in the LCO 
section are met), all operations involving introduction of coolant into the RCS with 
boron concentration less than required to meet the minimum SDM of LCO 3.1.1 
must be immediately suspended. Action to restore one RCS loop to operation shall 
be immediately initiated and continued until one RCS loop is restored to operation 
and to OPERABLE status. Suspending the introduction of coolant into the RCS of 
coolant with boron concentration less than required to meet the minimum SDM of 
LCO 3.1.1 is required to assure continued safe operation. With coolant added 
without forced circulation, unmixed coolant could be introduced to the core, 
however coolant added with boron concentration meeting the minimum SDM 
maintains acceptable margin to subcritical operations. The immediate Completion 
Time reflects the importance of maintaining operation for decay heat removal.
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LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A.1 

If only one required RCS loop or DHR loop is OPERABLE and in operation, 
redundancy for heat removal is lost. Action must be initiated to restore a second 
loop to OPERABLE status. The immediate Completion Time reflects the 
importance of maintaining the availability of two paths for heat removal.  

A.2 

If restoration is not accomplished and a DHR loop is OPERABLE, the unit must be 
brought to MODE 5 within the following 24 hours. Bringing the unit to MODE 5 is a 
conservative action with regard to decay heat removal. With only one DHR loop 
OPERABLE, redundancy for decay heat removal is lost and, in the event of a loss 
of the remaining DHR loop, it would be safer to initiate that loss from MODE 5 
rather than MODE 4. The Completion Time of 24 hours is reasonable, based on 
operating experience, to reach MODE 5 in an orderly manner and without 
challenging unit systems.  

This Required Action is modified by a Note which indicates that the unit must be 
placed in MODE 5 only if a DHR loop is OPERABLE. With no DHR loop 
OPERABLE, the unit is in a condition with only limited cooldown capabilities.  
Therefore, the actions are to be concentrated on restoration of a DHR loop, rather 
than a cooldown of extended duration.  

B.1 and B.2 

If no RCS or DHR loops are OPERABLE or a required loop is not in operation (no 
loop is required to be in operation provided the conditions of the Note in the LCO 
section are met), all operations involving introduction of coolant into the RCS with 
boron concentration less than required to meet the minimum SDM of LCO 3.1.1 
must be suspended and action to restore one RCS or DHR loop to OPERABLE 
status and operation must be initiated. The required margin to criticality must not 
be reduced in this type of operation. Suspending the introduction of coolant into 
the RCS of coolant with boron concentration less than required to meet the 
minimum SDM of LCO 3.1.1 is required to assure continued safe operation. With 
coolant added without forced circulation, unmixed coolant could be introduced to 
the core, however coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations. The immediate 
Completion Times reflect the importance of maintaining operation for decay heat 
removal. The action to restore must continue until one loop is restored to operation.
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restore the secondary side water level in the SG(s), and action must be taken 
immediately. Either Required Action will restore redundant decay heat removal 
paths. The immediate Completion Time reflects the importance of maintaining the 
availability of two paths for heat removal.  

C.1 and C.2 

If no required DHR loop is in operation, except as provided in Note 1, or no required 
DHR loop is OPERABLE, all operations involving introduction of coolant into the 
RCS with boron concentration less than required to meet the minimum SDM of LCO 
3.1.1 must be suspended and action to restore a DHR loop to OPERABLE status 
and operation must be initiated. The margin to criticality must not be reduced in this 
type of operation. Suspending the introduction of coolant into the RCS of coolant 
with boron concentration less than required to meet the minimum SDM of LCO 3.1.1 
is required to assure continued safe operation. With coolant added without forced 
circulation, unmixed coolant could be introduced to the core, however coolant 
added with boron concentration meeting the minimum SDM maintains acceptable 
margin to subcritical operations. The immediate Completion Time reflects the 
importance of maintaining operation for decay heat removal.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.7.1 

This SR requires verification every 12 hours that the required DHR loop is in 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat removal. The 12 hour 
Frequency has been shown by operating practice to be sufficient to regularly 
assess degradation. In addition, control room indication and alarms will normally 
indicate loop status.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary side water levels are 
_> 20 inches ensures that redundant heat removal paths are available if the second 
DHR loop is not OPERABLE. If both DHR loops are OPERABLE, this Surveillance 
is not needed. The 12 hour Frequency has been shown by operating practice to be 
sufficient to regularly assess RCS loop status.  

SR 3.4.7.3 

Verification that each required DHR pump is OPERABLE ensures that a DHR loop 
can be placed in operation if needed to maintain decay heat removal and reactor 
coolant circulation. If the secondary side water level is _> 20 inches in both SGs, this 
Surveillance is not needed. Verification is performed by verifying proper breaker
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ACTIONS 

A.1 

If one required DHR loop is inoperable, redundancy for heat removal is lost.  
Required Action A. 1 is to immediately initiate activities to restore a second loop to 
OPERABLE status. The immediate Completion Time reflects the importance of 
maintaining the availability of two paths for heat removal.  

B.1. B.2, and B.3 

If no required loop is OPERABLE or the required loop is not in operation, except as 
provided by Note 1 in the LCO, the Required Action requires immediate suspension 
of all operations involving introduction of coolant into the RCS with boron 
concentration less than required to meet the minimum SDM of LCO 3.1.1 or 
reduction of RCS water inventory and requires initiation of action to immediately 
restore one DHR loop to OPERABLE status and operation. The Required Action 
for restoration does not apply to the condition of both loops not in operation when 
the exception Note in the LCO is in force. Suspending the introduction of coolant 
into the RCS of coolant with boron concentration less than required to meet the 
minimum SDM of LCO 3.1.1 is required to assure continued safe operation. With 
coolant added without forced circulation, unmixed coolant could be introduced to 
the core, however coolant added with boron concentration meeting the minimum 
SDM maintains acceptable margin to subcritical operations. The immediate 
Completion Time reflects the importance of maintaining operations for decay heat 
removal. The action to restore must continue until one loop is restored.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.8.1 

This Surveillance requires verification every 12 hours that at least one loop is in 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat removal. The 12 hour interval 
has been shown by operating practice to be sufficient to regularly assess RCS loop 
status.  

SR 3.4.8.2 

Verification that each required pump is OPERABLE ensures that redundancy for 
heat removal is provided. The requirement also ensures that a DHR loop can be 
placed in operation if needed to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper breaker alignment and 
power available to each required pump. Alternatively, verification that a pump is in 
operation also verifies proper breaker alignment and power availability. The
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B.1 

If one CFT is inoperable for a reason other than boron concentration, it cannot be 
assumed that the CFT will perform its required function during a LOCA. Due to the 
severity of the consequences should a LOCA occur in these conditions, the 1 hour 
Completion Time to open the valve, remove power to the valve, or restore the 
proper water volume or nitrogen cover pressure ensures that prompt action will be 
taken to return the inoperable CFT to OPERABLE status. The Completion Time 
minimizes the time the unit is potentially exposed to a LOCA in these conditions.  

C.1 and C.2 

If the Required Actions and associated Completion Times of Condition A or B are 
not met, or if both CFTs are inoperable, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and RCS pressure reduced to < 800 psig within 
12 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 3.5.1.1 

Verification every 12 hours that each CFT isolation valve is fully open ensures that 
the CFTs are available for injection and ensures timely discovery if a valve should 
be less than fully open. If an isolation valve is not fully open, the rate of injection to 
the RCS would be reduced. Although a motor operated valve position should not 
change with power removed, a closed valve could result in accident analysis 
assumptions not being met. A 12 hour Frequency is considered reasonable in view 
of administrative controls that ensure that a mispositioned isolation valve is unlikely.  

SR 3.5.1.2 and SR 3.5.1.3 

Verification every 12 hours of each CFT's nitrogen cover pressure and the borated 
water volume is sufficient to ensure adequate injection during a LOCA. Due to the 
static nature of these parameters, a 12 hour Frequency usually allows the operator 
to identify changes before the limits are reached. Operating experience has shown 
that this Frequency is appropriate for early detection and correction of off normal 
trends.
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This Required Action is modified by a Note that states that this Required Action is 
only required to be performed if one DHR train is OPERABLE. With both DHR 
pumps and heat exchangers inoperable, it would be unwise to require the unit to go 
to MODE 5, where the only available heat removal system is the LPI trains 
operating in the DHR mode. Therefore, the appropriate action is to initiate 
measures to restore one ECCS LPI train and to continue the actions until the train is 
restored to OPERABLE status.  

C._1 

If no LPI train is OPERABLE, the unit is not prepared to respond to an event 
requiring low pressure injection and may not be prepared to continue cooldown 
using the LPI pumps and DHR heat exchangers. The Completion Time of 
immediately, which would initiate action to restore at least one LPI train to 
OPERABLE status, ensures that prompt action is taken to restore the required LPI 
capacity. Normally, in MODE 4, reactor decay heat must be removed by an LPI 
train operating with suction from the RCS. If no LPI train is OPERABLE for this 
function, reactor decay heat must be removed by some alternate method, such as 
use of the steam generator(s). The alternate means of heat removal must continue 
until one of the inoperable LPI trains can be restored to operation so that 
continuation of decay heat removal (DHR) is provided.  

With both DHR pumps and heat exchangers inoperable, it would be unwise to 
require the unit to go to MODE 5, where the only available heat removal system is 
the LPI trains operating in the DHR mode. Therefore, the appropriate action is to 
initiate measures to restore one ECCS LPI train and to continue the actions until the 
train is restored to OPERABLE status.  

C.2 

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.  
This Required Action is modified by a Note that states that this Required Action is 
only required to be performed if one DHR train is OPERABLE. This Required 
Action provides for those circumstances where the LPI trains may be inoperable but 
are otherwise capable of providing the necessary decay heat removal. Under this 
circumstance, the prudent action is to remove the unit from the Applicability of the 
LCO and place the unit in a stable condition in MODE 5. The Completion Time of 
24 hours is reasonable, based on operating experience, to reach MODE 5 in an 
orderly manner and without challenging unit systems.
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SURVEILLANCE REQUIREMENTS 

SR 3.5.3.1 

The applicable Surveillance descriptions from Bases B 3.5.2 apply. This SR is 
modified by a Note that allows an LPI train to be considered OPERABLE during 
alignment and operation for DHR, if capable of being manually realigned (remote or 
local) to the LPI mode of operation and not otherwise inoperable. This allows 
operation in the DHR mode during MODE 4, if necessary.  

REFERENCES 

1. The applicable references from Bases B 3.5.2 apply.
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LCO 

Reactor Building isolation valves form a part of the reactor building boundary. The 
reactor building isolation valve safety function is related to minimizing the loss of 
reactor coolant inventory and establishing the reactor building boundary during a 
DBA.  

The automatic power operated reactor building isolation valves are required to have 
isolation times within limits and to actuate on an automatic isolation signal. The 
24 inch purge valves must be maintained closed. The valves covered by this LCO 
are listed in the SAR (Ref. 4). Their associated stroke times are contained in the 
Inservice Testing Program. The normally closed manual reactor building isolation 
valves are considered OPERABLE when the valves are closed, blind flanges are in 
place, or open under administrative controls. These passive isolation 
valves/devices are listed in Reference 4.  

The reactor building isolation valve leakage rates are addressed by LCO 3.6.1, 
"Reactor Building," as Type C testing.  

This LCO provides assurance that the reactor building isolation valves will perform 
their designated safety functions to minimize the loss of reactor coolant inventory 
and establish the reactor building boundary during accidents.  

APPLICABILITY 

In MODES 1, 2, 3 and 4, the reactor building isolation valves OPERABILITY for the 
limiting Design Basis Accidents is based on full power operation. Although reduced 
power in the lower MODES would not require the same level of accident mitigation 
performance, there are no accident analyses for reduced performance in the lower 
MODES. In MODES 5 and 6, the probability and consequences of events are 
reduced due to the pressure and temperature limitations of these MODES. The 
requirements for reactor building isolation valves during MODE 5 and 6, primarily 
related to movement of irradiated fuel in the reactor building, are addressed in 
LCO 3.9.3, "Reactor Building Penetrations." 

ACTIONS 

The ACTIONS are modified by a Note allowing penetration flow paths, except for 
purge valve penetration flow paths, to be unisolated intermittently under 
administrative controls. These administrative controls consist of stationing a 
dedicated individual at the valve controls, who is in continuous communication with 
the control room. In this way, the penetration can be rapidly isolated when a need 
for reactor building isolation is indicated. Due to ALARA concerns, it is permissible 
for this dedicated individual to be stationed in a nearby lower dose area provided 
the intent of rapidly isolating the penetration is retained. Due to the size of the 
reactor building purge line penetration and the fact that those penetrations exhaust 
directly from the reactor building atmosphere to the environment, the penetration 
flow paths containing these valves may not be opened under administrative 
controls.
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A second Note has been added to provide clarification that, for 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 reactor building isolation valve. Complying with the Required 
Actions may allow for continued operation, and subsequent inoperable reactor 
building isolation valves are governed by subsequent Condition entry and 
application of associated Required Actions.  

The ACTIONS are further modified by a third Note, which ensures appropriate 
remedial actions are taken, if necessary, if the affected systems are rendered 
inoperable by an inoperable reactor building isolation valve.  

In the event isolation valve leakage results in exceeding the overall reactor building 
leakage rate, Note 4 directs entry into the applicable Conditions and Required 
Actions of LCO 3.6.1.  

A.1 and A.2 

In the event one reactor building isolation valve in one or more penetration flow 
paths is inoperable, 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 reactor building isolation 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. 1, the 
device used to isolate the penetration should be the closest available one to the 
reactor building. Required Action A.1 must be completed within the 48 hour 
Completion Time. The specified time period is reasonable, considering the time 
required to isolate the penetration and the relative importance of supporting reactor 
building OPERABILITY during MODES 1, 2, 3, and 4.  

For affected penetration flow paths that cannot be restored to OPERABLE status 
within the 48 hour Completion Time and that have been isolated in accordance with 
Required Action A.1, the affected penetration flow paths must be verified to be 
isolated on a periodic basis. This periodic verification is necessary to ensure that 
the reactor building 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, through a system walkdown, that 
those isolation devices outside the reactor building and capable of being 
mispositioned are in the correct position. The Completion Time of "once per 
31 days for isolation devices outside the reactor building" is appropriate considering 
the fact that the devices are operated under administrative controls and the 
probability of their misalignment is low. For the isolation devices inside the reactor 
building, the time period specified as "prior to entering MODE 4 from MODE 5 if not 
performed within the previous 92 days" is considered reasonable in view of the 
inaccessibility of the isolation devices and other administrative controls that will 
ensure that isolation device misalignment is an unlikely possibility.
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B 3.7 PLANT SYSTEMS 

B 3.7.2 Main Steam Isolation Valves (MSIVs) 

BASES 

BACKGROUND 

The MSIVs isolate steam flow from the secondary side of the steam generators 
following a main steam line break. MSIV closure terminates flow from the 
unaffected (intact) steam generator.  

One MSIV is located in each main steam line outside of, but close to, the reactor 
building. The MSIVs are downstream from the main steam safety valves (MSSVs) 
and emergency feedwater pump turbine's steam supply to prevent their being 
isolated from the steam generators by MSIV closure. Closing the MSIVs isolates 
each steam generator from the other, and isolates the turbine, Turbine Bypass 
System, and other auxiliary steam supplies from the steam generators.  

The MSIVs close on a main steam line isolation (MSLI) signal as described in LCO 
3.3.11, "Emergency Feedwater Initiation and Control (EFIC) System 
Instrumentation." The EFIC System is designed to prevent the simultaneous 
blowdown of both steam generators. The MSIVs may also be actuated manually.  

APPLICABLE SAFETY ANALYSES 

The design basis of the MSIVs is established by the analysis for the steam line 
break as discussed in the SAR, Section 14.2 (Ref. 1). The analysis assumes a 
break in the main steam line upstream of an MSIV. Closure of the MSIVs isolates 
blowdown from the unaffected steam generator, reducing the overcooling effect 
and its subsequent effect on core reactivity. Failure of a MSIV to close is not 
required to be considered by the original license basis.  

The limiting case for the containment analysis is the Large Break LOCA event. The 
pressurization of the reactor building due to the mass and energy from the 
blowdown of a ruptured steam line inside the reactor building does not establish the 
design basis of the MSIVs because of the small rate of mass and energy addition 
compared to a Large Break LOCA.  

Since the pressurization of the reactor building by the main steam line break is not a 
limiting issue, the analysis conservatively maximizes the offsite dose by assuming 
the break occurs in the steam line outside the reactor building, but upstream of an 
MSIV. Although a break at this location is highly improbable, it serves to provide a 
direct path to the environment for any activity in the steam generators and leads to 
a complete blowdown of one steam generator. In addition, the analysis assumes 
that offsite power remains available to power the reactor coolant pumps, 
maximizing the overcooling effect and its subsequent effect on core reactivity. The
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main steam line break analysis verifies the effects of a double-ended guillotine 
steam line break at full power to ensure adequate margin to safety is maintained, 
consistent with the original license basis. The SAR does not analyze a feedwater 
line break.  

The MSIVs serve a closing safety function. In MODE 1 the MSIVs satisfy 
Criterion 3 of 10 CFR 50.36 (Ref. 3). Although no licensing basis accidents or 
transients relating to the function of the MSIVs exist in other modes, the MSIVs are 
conservatively considered to satisfy Criterion 4 of 10 CFR 50.36 in MODEs 2 and 3.  

LCO 

This LCO requires that the MSIV in each steam line be OPERABLE. For an MSIV 
to be considered OPERABLE, the isolation time must be within limits and the MSIV 
must close on an isolation actuation signal when required.  

This LCO provides assurance that the MSIVs will perform their design safety 
function to isolate an SLB.  

APPLICABILITY 

The MSIVs must be OPERABLE to provide isolation of potential main steam line 
breaks in MODES 1, 2, and 3, when there is significant mass and energy in the 
RCS and steam generators.  

In MODE 4, the steam generator energy is low. Therefore, the MSIVs are not 
required to be OPERABLE.  

In MODES 5 and 6, the steam generators are depressurized and the MSIVs are not 
required for isolation of potential main steam line breaks.  

ACTIONS 

A.1 

With one or more MSIVs inoperable in MODE 1 or 2, action must be taken to 
restore the component to OPERABLE status within 24 hours. Some repairs can be 
made to the MSIV with the unit hot. The 24 hour Completion Time is reasonable, 
considering the probability of an accident that would require actuation of the MSIVs 
occurring during this time interval. Although not credited, the turbine throttle valves 
may be available to provide isolation for some postulated accidents.  

The main steam and feedwater systems do not provide a direct path from the 
reactor building atmosphere to the environment. Therefore, the Completion Time is 
reasonable, and provides for diagnosis and repair of many MSIV problems, thereby 
avoiding unnecessary shutdown.
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B.1 

If the Required Action and associated Completion Time of Condition A are not met, 
the unit must be placed in MODE 3 within the next 12 hours. The Completion Time 
is reasonable, based on operating experience, to reach MODE 3.  

C.1 and C.2 

Condition C is modified by a Note indicating that separate Condition entry is allowed 
for each MSIV.  

Since the MSIVs are required to be OPERABLE in MODE 3, the inoperable MSIV(s) 
may either be restored to OPERABLE status or closed. When closed, the MSIVs 
are already in the position required by the assumptions in the safety analysis.  

The main steam and feedwater systems do not provide a direct path from the 
reactor building atmosphere to the environment. Therefore, the Completion Time is 
reasonable, and provides for diagnosis and repair of many MSIV problems, thereby 
avoiding unnecessary shutdown.  

Inoperable MSIVs that cannot be restored to OPERABLE status within the specified 
Completion Time, but are closed, must be verified on a periodic basis to be closed.  
This is necessary to ensure that the assumptions in the safety analysis remain 
valid. The 7 day Completion Time is reasonable in view of MSIV status indications 
available in the control room, and other administrative controls, to ensure these 
valves are in the closed position.  

D.1 and D.2 

If the Required Actions and associated Completion Times of Condition C are not 
met, 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 MODE 4 within 24 hours. The 
allowed Completion Time is reasonable, based on operating experience, to reach 
the required unit conditions from MODE 3 conditions in an orderly manner and 
without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.2.1 

This SR verifies that the closure time of each MSIV is as specified in the Inservice 
Testing Program. The MSIV isolation time is assumed in the accident and reactor 
building analyses. This Surveillance is normally performed prior to returning the unit 
to power operation, e.g., during MODE 3, following a refueling outage, because the 
MSIVs should not be tested at power since even a part stroke exercise increases 
the risk of a valve closure with the unit generating power.
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The Frequency for this SR is in accordance with the Inservice Testing Program.  

This test is normally conducted in MODE 3, with the unit at operating temperature 
and pressure. This SR is modified by a Note that allows entry into and operation in 
MODE 3 prior to performing the SR. This allows delaying testing until MODE 3 in 
order to establish conditions consistent with those under which the acceptance 
criterion was generated.  

SR 3.7.2.2 

This SR verifies that each MSIV can close on an actual or simulated actuation 
signal. This Surveillance is normally performed upon returning the unit to operation 
following a refueling outage. The Frequency of MSIV testing is every 18 months.  
The 18 month Frequency for testing is based on the refueling cycle. Operating 
experience has shown that these components usually pass the Surveillance when 
performed at the 18 month Frequency. Therefore, this Frequency is acceptable 
from a reliability standpoint.  

This SR is modified by two Notes. The first Note allows entry into and operation in 
MODE 3 prior to performing the SR. This allows delaying testing until MODE 3 in 
order to establish conditions consistent with those under which the acceptance 
criterion was established.  

SR 3.7.2.2 is also modified by a second Note which indicates that the automatic 
closure capability is not required to be met when SG pressure is < 750 psig. At 
< 750 psig, the main steam line isolation Function of EFIC may be disabled to 
prevent automatic actuation on low steam generator pressure during a unit 
shutdown.  

REFERENCES 

1. SAR, Section 14.2.  

2. SAR, Section 7.1.4.  

3. 10CFR50.36.  

4. ASME, Boiler and Pressure Vessel Code, Section XI.
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B 3.7 PLANT SYSTEMS 

B 3.7.6 Q Condensate Storage Tank (QCST) 

BASES 

BACKGROUND 

The condensate storage tank (QCST) provides a source of demineralized water to 
the steam generators for removing decay and sensible heat from the Reactor 
Coolant System (RCS). The QCST provides the preferred source of water to the 
Emergency Feedwater (EFW) System (LCO 3.7.5, "Emergency Feedwater (EFW) 
System").  

Because the QCST is the normally aligned source to EFW, it is designed to 
withstand earthquakes and other natural phenomena, and a portion is protected 
from missiles that might be generated by natural phenomena. The QCST is 
designed as Seismic Category I to ensure availability of the initial EFW supply.  
Feedwater is also available from alternate sources.  

A description of the QCST is found in the SAR, Section 10.4.8 (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The QCST provides the initial source of cooling water to remove decay heat and 
cool down the unit following any event with a loss of normal feedwater.  

The T41 B CST is seismically qualified and a portion of the tank is protected from 
tornado missiles. The protected volume of water in the tank can provide a source 
of EFW for both units for at least 30 minutes. Thirty minutes is adequate for the 
operators to manually switch the EFW suction alignment to the service water 
system (SWS), if required. The SWS provides the assured source of cooling water.  

The QCST satisfies Criterion 4 of 10 CFR 50.36 (Ref. 2).  

LCO 

The protected volume of water in the tank can provide a source of emergency 
feedwater (EFW) for both units for at least 30 minutes. Thirty minutes is adequate 
for the operators to manually switch the EFW suction alignment to the service water 
system (SWS), if required. The SWS provides the assured source of cooling water.  

The volume requirements for the CST are based on the EFW systems of both units 
being aligned to T41 B simultaneously or only Unit 1 being aligned. The minimum 
volume requirements are sufficient to support several hours of cooling flow for both 
units. During this time, the need for EFW will be determined. Alignment to
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available water sources will be performed as necessary to ensure adequate heat 
removal is maintained. The volume requirements are nominal values. In the 
conversion of the required volumes to indicated level, instrument uncertainty need 
not be applied.  

APPLICABILITY 

In MODES 1, 2, 3, and 4 when a steam generator is being relied upon for heat 
removal, the QCST is required to be OPERABLE.  

In MODE 4 when a steam generator is not being relied upon for heat removal, and 
in MODES 5 and 6, the QCST is not required because the EFW System is not 
required.  

ACTIONS 

A.1 and A.2 

As an alternative to unit shutdown, the OPERABILITY of the backup water supply 
should be verified within 4 hours and once every 12 hours thereafter. The 
OPERABILITY of the backup feedwater supply must include verification, by 
administrative means, of the OPERABILITY of the flow paths from the backup 
supply to the EFW pumps and availability of the required volume of water in the 
backup supply. The QCST must be restored to OPERABLE status within 7 days 
because the backup supply may be performing this function in addition to its normal 
functions. The 4 hour Completion Time is reasonable, based on operating 
experience, to verify the OPERABILITY of the backup water supply. Additionally, 
verifying the backup water supply every 12 hours is adequate to ensure the backup 
water supply continues to be available. The 7 day Completion Time is reasonable, 
based on an OPERABLE backup water supply being available, and the low 
probability of an event occurring during this time period, requiring the use of water 
from the QCST.  

B.1 and B.2 

If the Required Action and associated Completion Times are not met, the unit must 
be placed in a MODE in which the LCO does not apply, with the DHR System in 
operation. To achieve this status, the unit must be placed in at least MODE 3 within 
6 hours, and in MODE 4, without reliance on steam generators for heat removal, 
within 24 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.
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SURVEILLANCE REQUIREMENTS 

SR 3.7.6.1 

This SR verifies that the QCST contains the required volume of cooling water. The 
12 hour Frequency is based on operating experience and the need for operator 
awareness of unit evolutions that may affect the QCST inventory between checks.  
The 12 hour Frequency is considered adequate in view of other indications in the 
control room, including alarms, to alert the operator to abnormal deviations in QCST 
levels.  

The volume requirements for the CST are based on the EFW systems of both units 
being aligned to T41B simultaneously or only Unit 1 being aligned. The minimum 
volume requirements are sufficient to support several hours of cooling flow for both 
units. During this time, the need for EFW will be determined. Alignment to 
available water sources will be performed as necessary to ensure adequate heat 
removal is maintained. The volume requirements are nominal values. In the 
conversion of the required volumes to indicated level, instrument uncertainty need 
not be applied.  

REFERENCES 

1. SAR, Section 10.4.8.  

2. 10 CFR 50.36.
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The onsite standby power source for each 4.16 kV ES bus is a dedicated DG.  
DGs 1 and 2 are dedicated to ES buses A3 and A4, respectively. A DG starts 
automatically on an applicable Engineered Safeguards Actuation System (ESAS) 
signal or on an ES bus degraded voltage or undervoltage signal (see LCO 3.3.5, 
"Engineered Safeguards Actuation System (ESAS) Instrumentation" and LCO 3.3.8, 
"Diesel Generator (DG) Loss of Power Start (LOPS)"). After the DG has started, it 
will automatically tie to its respective bus after offsite power is tripped as a 
consequence of ES bus undervoltage or degraded voltage, independent of or 
coincident with an ESAS signal. The DGs will also start and operate in the standby 
mode without tying to the ES bus on an ESAS signal alone. Following the trip of 
offsite power, an undervoltage signal strips nonpermanent loads from the ES bus.  
When the DG is tied to the ES bus, loads are then sequentially connected to their 
respective ES bus by the automatic load sequencing timers. The sequencing 
timers control the permissive and starting signals to motor breakers to prevent 
overloading the DG by automatic load application.  

In the event of a loss of preferred power, the ES electrical loads are automatically 
connected to the DGs in sufficient time to provide for safe reactor shutdown and to 
mitigate the consequences of a concurrent Design Basis Accident (DBA) such as a 
loss of coolant accident (LOCA).  

Certain required unit loads are returned to service in a predetermined sequence in 
order to prevent overloading the DG in the process. Within 1 minute after the 
initiating signal is received by the load sequencing timers, all loads needed to 
recover the unit or maintain it in a safe condition are returned to service.  

Ratings for emergency DGs 1 and 2 satisfy the guidance of Regulatory Guide 1.9 
(Ref. 3). The continuous service rating of each DG is 2600 kW with 10% overload 
permissible for up to 2 hours in any 24 hour period. However, the "intended 
service" rating provided by the manufacturer is 2750 kW. This is the value used in 
postulated DG loading evaluations (Ref. 2). The ES loads that are powered from 
the 4.16 kV ES buses are listed in Reference 2.  

APPLICABLE SAFETY ANALYSES 

The initial conditions of DBA and transient analyses in the SAR, Chapter 14 
(Ref. 4), assume ES 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 ES systems so that the fuel, Reactor 
Coolant System (RCS), and reactor building design limits are not exceeded. These 
limits are discussed in more detail in the Bases for Section 3.2, "Power Distribution 
Limits;" Section 3.4, "Reactor Coolant System (RCS);" and Section 3.6, "Reactor 
Building Systems."
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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 results in maintaining at least one train of the onsite or offsite AC 
sources OPERABLE during accident conditions that consider: 

a. An assumed loss of all offsite power or all onsite AC power; and 

b. A worst-case single failure.  

In MODES 1 and 2, the AC sources satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5). In 
MODES 3 and 4, the AC sources satisfy Criterion 4 of 10 CFR 50.36.  

LCO 

Two qualified circuits between the offsite transmission network and the onsite 
Class 1E Electrical Power Distribution System and separate and independent DGs 
for each ES train (emergency DGs 1 and 2) ensure availability of the required 
power to shut down the reactor and maintain it in a safe shutdown condition after 
an abnormality or a postulated DBA.  

Qualified offsite circuits are those that are described in the SAR and are part of the 
licensing basis for the unit.  

Each required offsite circuit must be capable of maintaining rated frequency and 
voltage, and accepting required loads during an accident, while connected to the 
ES buses.  

The power sources for the two required offsite power circuits shall consist of: 

a. Startup Transformer No. 1 and its 22 kV supply from the switchyard bus tie 
autotransformer, or the Unit Auxiliary Transformer and its supply from the 
switchyard bus tie autotransformer via the 22 kV overhead swing leads 
(alternate configuration of the Unit Auxiliary Transformer), and 

b. Startup Transformer No. 2 and its supply from the 161 kV switchyard ring bus.  

An offsite circuit includes the necessary breakers and equipment to properly align 
the circuit and transmit power from the transmission line source to a single 4160 V 
ES bus. The offsite power sources shall be capable of supplying 4160 V ES bus 
A3 via 4160 V bus Al and 4160 V ES bus A4 via 4160 V bus A2. Either offsite 
source may be used to supply either ES bus. In this manner, along with the 
emergency DGs, each 4160 V ES bus is assured at least one offsite and one DG 
source of power. The inability of one offsite power source to supply one 4160 V ES 
bus does not render the offsite source inoperable as long as it remains capable of 
supplying the other 4160 V ES bus. However, when power to the ES bus is being 
supplied from the main generator via the Unit Auxiliary Transformer, automatic 
transfer capability to either Startup Transformer No. 1 or No. 2 is required to 
consider the offsite power source operable to the associated ES bus.
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LCO 3.8.9 addresses the OPERABILITY of vital AC distribution systems, including 
4160 V ES buses A3 and A4. From this respect, if power from an offsite source is 
verified available to the vital 4160 V ES buses (actively supplying power to the bus 
or appropriate switchgear and electrical components available to allow connection 
to the bus), then the offsite source is considered operable. Failures associated with 
A3 or A4, such as a loss of bus undervolatge protection, affect only bus operability 
and do not require the offsite power source to be considered inoperable. However, 
if bus Al or A2 is not capable of supplying bus A3 or A4, respectively, one of the 
offsite circuits must be considered inoperable.  

One required offsite source shall be capable of accepting emergency loads in an 
automatic transfer. Reference 1 requires one circuit to be available within a few 
seconds following a LOCA to assure that core cooling, reactor building integrity, and 
other vital safety functions are maintained. The other required offsite source may 
be configured for manual transfer. In the event Startup Transformer No. 2 is 
configured for automatic transfer, the selective load-shed features for automatic 
shedding of loads to avoid a degraded voltage condition shall be OPERABLE.  

For the offsite AC sources, independence is maintained to the extent practical. An 
offsite source may be connected to more than one ES bus and not violate the 
independence criteria provided each OPERABLE required offsite source is capable 
of being aligned (manually or automatically, as appropriate) so that it is independent 
of the other required offsite source.  

When the main generator is synchronized to the 500 kV system, AC power for the 
ES loads may be supplied from either the Unit Auxiliary Transformer, Startup 
Transformer No. 1, Startup Transformer No. 2, or a combination of these 
transformers concurrently sharing the load. Power from the Unit Auxiliary 
Transformer, when powered from the main generator, is not credited with meeting 
the requirements of LCO 3.8.1.a since it cannot function under all conditions (i.e., 
following a turbine trip) except when connected in the alternate configuration 
described above. However, powering the ES buses from the Unit Auxiliary 
Transformer is permitted during normal unit operation because of the automatic 
transfer capability to a startup transformer source.  

Each DG (DG1 and DG2) must be capable of starting, accelerating to rated speed 
and voltage, and connecting to its respective ES bus on detection of bus 
undervoltage. This will be accomplished within 15 seconds. Each DG must also be 
capable of accepting required loads within the assumed loading sequence intervals, 
and continue to operate until offsite power can be restored to the ES buses.  

Proper sequencing of loads, including tripping of non-essential loads, is a required 
function for DG OPERABILITY. Should the time intervals between two or more 
loads be reduced such that the interval is less than that assumed in the SAR, the 
associated diesel generator is considered to be inoperable. If one or more time 
delays is inoperable (i.e., the associated component fails to load) then the 
associated component is considered inoperable, and the appropriate Condition for 
that component is entered.
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The AC sources in one train must be separate and independent (to the extent 
possible) of the AC sources in the other train. For the DGs, separation and 
independence are complete.  

This LCO does not apply to the Alternate AC DG nor to the security DG.  

APPLICABILITY 

The AC sources are required to be OPERABLE in MODES 1, 2, 3, and 4 to ensure 
that: 

a. Acceptable fuel design limits and reactor coolant pressure boundary limits are 
not exceeded as a result of abnormalities or abnormal transients; and 

b. Adequate core cooling is provided and reactor building OPERABILITY and 
other vital functions are maintained in the event of a postulated DBA.  

The AC power requirements for MODES 5 and 6 are addressed by the definition of 
OPERABILITY for each required supported load.  

ACTIONS 

A.1 

To ensure a highly reliable power source remains with one offsite circuit inoperable, 
it is necessary to verify the OPERABILITY of the remaining required offsite circuit 
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 second required circuit fails SR 3.8.1.1, the second offsite 
circuit is inoperable, and Condition C, for two offsite circuits inoperable, is entered.  

The Completion Time provides for a prompt confirmation of the OPERABILITY of 
the remaining offsite circuit. This is considered to be acceptable because of other 
indications, which are available in the control room for loss of the remaining offsite 
circuit.  

A.2 

Required Action A.2, which only applies if the train cannot be powered from an 
offsite source, is intended to provide assurance that an event coincident with a 
single failure of the associated DG will not result in a complete loss of safety 
function of critical redundant required features. These features are powered from 
the redundant AC electrical power train.
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The Completion Time for Required Action A.2 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. The train has no offsite power available to supply its loads; and 

b. A required feature on the other train is inoperable.  

If at any time during the existence of Condition A (one offsite circuit inoperable) a 
redundant required feature subsequently becomes inoperable, this Completion 
Time begins to be tracked.  

Discovering no offsite power to one train of the onsite Class 1 E Electrical Power 
Distribution System coincident with one or more inoperable required support or 
supported features, or both, that are associated with the other train 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 subjecting the unit to transients associated with shutdown.  

The remaining OPERABLE offsite circuit and DGs are adequate to supply electrical 
power to both trains of the onsite Class 1 E Distribution System. 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 DBA occurring 
during this period.  

A.3 

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 unit safety systems. In this Condition, however, the remaining 
OPERABLE offsite circuit and DGs are adequate to supply electrical power to the 
onsite Class 1E Distribution System.  

The 72 hour Completion Time takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the low probability of a 
DBA occurring during this period.  

The second Completion Time for Required Action A.3 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 the LCO. If 
Condition A is entered while, for instance, a DG is inoperable and that DG is 
subsequently returned OPERABLE, the LCO may already have been not met for up 
to 7 days. This could lead to a total of 10 days, since initial failure to meet the LCO, 
to restore the offsite circuit. At this time, a DG could again become inoperable, the
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circuit restored OPERABLE, and an additional 7 days (for a total of 17 days) 
allowed prior to complete restoration of the LCO. The 10 day Completion Time 
provides a limit on the time allowed in a specified condition after discovery of failure 
to meet the LCO. This limit is considered reasonable for situations in which 
Conditions A and B are entered concurrently. The AND connector between the 
72 hour and 10 day Completion Times means that both Completion Times apply 
simultaneously, and the more restrictive Completion Time must be met.  

As in Required Action A.2, the Completion Time allows for an exception to the 
normal "time zero" for beginning the allowed outage time "clock." This will result in 
establishing the "time zero" at the time that the LCO was initially not met, instead of 
at the time Condition A was entered.  

Required Action A.3 has been modified by a Note extending the allowable outage 
time for Startup Transformer No. 2 only, for up to 30 days. The 30-day allowance is 
permitted not more than once in any 10-year period, which is considered sufficient 
for proper maintenance of the transformer. The 30-day window should permit 
extensive preplanned preventative maintenance without placing either unit in an 
action statement of short duration and would allow both units to be operating during 
such maintenance. Because this allowance assumes parts are prestaged, 
appropriate personnel are available, and proper contingencies have been 
established, it is not intended to be used for an unexpected loss of the transformer.  
Pre-established contingencies will consider the projected stability of the offsite 
electrical grid, the atmospheric stability projected for the maintenance window, the 
ability to adequately control other ongoing plant maintenance activities that coincide 
with the window, projected flood levels, and the availability of all other power 
sources. Since a station blackout is the most affected event that could occur when 
power sources are inoperable, the steam driven emergency feedwater pump will 
also be maintained available during the evolution.  

B.1 

To ensure a highly reliable power source remains with an inoperable DG, it is 
necessary to verify the availability of the 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 and Required Actions must then be entered.  

The Completion Time provides for a prompt confirmation of the OPERABILITY of 
the remaining offsite circuit. This is considered to be acceptable because of other 
indications, which are available in the control room for monitoring the status of the 
remaining offsite circuit.
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B.2 

Required Action B.2 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 with redundant 
safety related trains. Redundant required feature failures consist of inoperable 
features associated with a train, redundant to the train that has an inoperable DG.  

The Completion Time for Required Action B.2 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 required feature on the other train 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 required DG inoperable coincident with one or more inoperable 
required support or supported features, or both, that are associated with the 
OPERABLE DG, results in 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.  

In this Condition, the remaining OPERABLE DG and offsite circuits are adequate to 
supply electrical power to the onsite Class 1 E 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 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, a reasonable time 
for repairs, and the low probability of a DBA occurring during this period.  

B.3.1 and B.3.2 

Required Action B.3.1 provides an allowance to avoid unnecessary testing of 
OPERABLE DG(s). If it can be determined that the cause of the inoperable DG 
does not exist on the OPERABLE DG, SR 3.8.1.2 does not have to be performed.  
If the cause of inoperability exists on the other DG, the other DG would be declared 
inoperable upon discovery and Condition E of LCO 3.8.1 would be entered. Once 
the failure is repaired, the common cause failure no longer exists and Required 
Action B.3.1 is satisfied. If the cause of the initial inoperable DG cannot be 
confirmed not to exist on the remaining DG, performance of SR 3.8.1.2 suffices to 
provide assurance of continued OPERABILITY of that DG.
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In the event the inoperable DG is restored to OPERABLE status prior to completing 
either B.3.1 or B.3.2, the condition reporting program will continue to evaluate the 
common cause possibility. This continued evaluation, however, is no longer under 
the 24 hour constraint imposed while in Condition B.  

According to Generic Letter 84-15 (Ref. 6), 24 hours is reasonable to confirm that 
the OPERABLE DG(s) is not affected by the same problem as the inoperable DG.  

B.4 

Operation may continue in Condition B for a period that should not exceed 7 days.  
In Condition B, the remaining OPERABLE DG and offsite circuits are adequate to 
supply electrical power to the onsite Class 1 E Distribution System. The 7 day 
Completion Time takes into account the capacity and capability of the remaining AC 
sources, a reasonable time for repairs, and the low probability of a DBA occurring 
during this period.  

The second Completion Time for Required Action B.4 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 the LCO. If 
Condition B is 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 72 hours. This could lead to a total of 10 days, since initial failure to 
meet the LCO, to restore the DG. At this time, an offsite circuit could again become 
inoperable, the DG restored OPERABLE, and an additional 72 hours (for a total of 
13 days) allowed prior to complete restoration of the LCO. The 10 day Completion 
Time provides a limit on time allowed in a specified condition after discovery of 
failure to meet the LCO. This limit is considered reasonable for situations in which 
Condition A and Condition B are entered concurrently. The "AND" connector 
between the 7 day and 10 day Completion Times means that both Completion 
Times apply simultaneously, and the more restrictive Completion Time must be met.  

As in Required Action B.2, the Completion Time allows for an exception to the 
normal "time zero" for beginning the allowed time "clock." This will result in 
establishing the "time zero" at the time that the LCO was initially not met, instead of 
at the time Condition B was entered.
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C.1 and C.2 

Required Action C. 1, which applies when two offsite circuits are inoperable, is 
intended to provide assurance that an event with a coincident single failure will not 
result in a complete loss of redundant required safety functions. The Completion 
Time for this failure of redundant required features is reduced to 12 hours from that 
allowed for one train without offsite power (Required Action A.2). The rationale for 
the reduction to 12 hours is that a Completion Time of 24 hours is allowed for two 
required offsite circuits inoperable, based upon the assumption that two complete 
safety trains are OPERABLE. 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 powered from redundant AC safety 
trains.  

The Completion Time for Required Action C.1 is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for beginning the allowed outage 
time "clock." In this Required Action, the Completion Time only begins on discovery 
that both: 

a. All required offsite circuits are inoperable; and 

b. A required feature is inoperable.  

If at any time during the existence of Condition C (two offsite circuits inoperable) a 
required feature becomes inoperable, this Completion Time begins to be tracked.  
This level of degradation means that the offsite electrical power system does 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 level of degradation: 

a. The configuration of the redundant AC electrical power system that remains 
available is not susceptible to a single bus or switching failure; and 

b. The time required to detect and restore an unavailable offsite power source is 
generally much less than that required to detect and restore an unavailable 
onsite AC source.
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With both of the required 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 one of the offsite circuits commensurate with the importance of 
maintaining an AC electrical power system capable of meeting its design criteria.  

With the available offsite AC sources, two less than required by the LCO, operation 
may continue for 24 hours. If two offsite sources are restored within 24 hours, 
unrestricted operation may continue. If only one offsite source is restored within 
24 hours, power operation would continue in accordance with Condition A.  

D.1 and D.2 

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would not be entered 
even if all AC sources to it were inoperable resulting in de-energization. Therefore, 
the Required Actions of Condition D are modified by a Note to indicate that when 
Condition D is entered with no AC source to any train (one or more trains), the 
Conditions and Required Actions for LCO 3.8.6, "Distribution Systems - Operating," 
must be immediately entered. This allows Condition D to provide requirements for 
the loss of one offsite circuit and one DG without regard to whether a train is 
de-energized. LCO 3.8.6 provides the appropriate restrictions for a de-energized 
train.  

In Condition D, individual redundancy is lost in both the offsite electrical power 
system and the onsite AC electrical power system. 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.  

E.1 

With Train A and Train B DGs inoperable, there are no remaining standby AC 
sources. Thus, with an assumed loss of offsite electrical power, insufficient standby 
AC sources are available to power the minimum required ES functions. Since the 
offsite electrical power system is the only source of AC power for 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 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.  

With both DGs inoperable, operation may continue for a period that should not 
exceed 2 hours.
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F.1 and F.2 

If the inoperable AC electrical power sources cannot be restored to OPERABLE 
status within the required Completion Time, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 12 hours and to MODE 5 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 plant systems.  

G.1 

Condition G corresponds to a level of degradation in which all redundancy in the AC 
electrical power supplies has been lost. At this severely degraded level, any further 
losses in the AC electrical power system will 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 
SAR, Section 1.4, GDC 18 (Ref. 7). Periodic component tests are supplemented by 
extensive functional tests during outages (under simulated accident conditions).  

Where the SRs discussed herein specify "ready-to-load" a minimum output voltage 
of 3750 V (-90% of the nominal 4160 V output voltage) is applicable. This value 
allows for voltage drop to the terminals of 4000 V motors whose minimum operating 
voltage is specified as 90% or 3600 V. It also allows for voltage drops to motors 
and other equipment down through the 120 V level where minimum operating 
voltage is also usually specified as 90% of name plate rating. The required 
minimum frequency for loading of the DG is 58.8 Hz (derived from Safety Guide 9); 
however, this value is not routinely monitored to be within limit within 15 seconds.  
Meeting minimum frequency is expected prior to the DG voltage reaching the 
required minimum. This is administratively confirmed on an 18 month interval.  

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 7 day 
Frequency is adequate since breaker position is not likely to change without the 
operator being aware of it and because its status is displayed in the control room.
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SR 3.8.1.2 

These SRs help to ensure the availability of the standby electrical power supply to 
mitigate DBAs and transients and to 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, this SR is modified by a Note to indicate that DG starts for this 
Surveillance may be preceded by an engine prelube period and followed by a 
warmup period prior to loading.  

For the purposes of SR 3.8.1.2 testing with application of the Note, the DGs are 
started from standby conditions. Standby conditions for a DG means that the diesel 
engine oil is being continuously circulated and temperature is being maintained 
consistent with manufacturer recommendations. The signal initiating the start of the 
DG is varied from one test to another (start with handswitch at control room panel 
and at DG local control panel) to verify all starting circuits are OPERABLE.  

SR 3.8.1.2 requires that the DG starts from standby conditions and achieves 
"ready-to-load" conditions (i.e., minimum voltage) within 15 seconds. The 
15 second start requirement supports the assumptions of the design basis LOCA 
analysis in the SAR, Chapter 14 (Ref. 4).  

The 31 day Frequency provides adequate assurance of DG OPERABILITY, while 
minimizing degradation resulting from testing.  

SR 3.8.1.3 

This Surveillance verifies that the DGs are capable of synchronizing with the offsite 
electrical system and accepting full rated load. The load test is conducted at 90 to 
100 percent of the continuous rating, which is considered to be 90 to 100 percent of 
the intended service rating, or _> 2475 kW and •2750 kW. These parameter values 
contain all necessary allowances for instrument uncertainty. No additional 
allowances for instrument uncertainty are required to be incorporated in the 
implementing procedures. A minimum run time of 60 minutes ensures stabilized 
engine temperatures, while minimizing the time that the DG is connected to the 
offsite source.  

The 31 day Frequency for this Surveillance provides adequate assurance of DG 
OPERABILITY, while minimizing degradation resulting from testing.  

This SR is modified by four Notes. Note 1 indicates 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 
states that momentary transients (e.g., because of changing bus loads) do not 
invalidate this 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.
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SR 3.8.1.4 

This SR provides verification that the level of fuel oil in the engine mounted day 
tank is being properly maintained. The level is expressed as an equivalent volume 
in gallons, and is selected to ensure adequate fuel , when combined with the 
volume contained in one fuel oil storage tank, for not less than 3.5 days operation 
of one DG loaded to full capacity (Ref. 2).  

The 31 day Frequency is adequate to assure that a sufficient supply of fuel oil is 
available, since low level alarms are provided and unit operators would be aware of 
any large uses of fuel oil during this period.  

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. Removal of water from the fuel oil day [and engine 
mounted] tanks once every [31] days 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 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 Frequencies are established by Regulatory Guide 1.137 
(Ref. 10). 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 the performance of this Surveillance.  

SR 3.8.1.6 

This Surveillance demonstrates that each required fuel oil transfer pump operates 
and transfers fuel oil from its associated storage tank to its associated day tank.  
This is required to support continuous operation of standby power sources. This 
Surveillance provides assurance that the fuel oil transfer pump is OPERABLE, the 
fuel oil piping system is intact, and the fuel delivery piping is not obstructed.  

The design of the fuel transfer systems is such that pumps operate automatically or 
must be started manually in order to maintain an adequate volume of fuel oil in the 
day tanks during DG monthly testing. Therefore, a 31 day Frequency is specified to 
correspond to the interval for DG testing.
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SR 3.8.1.7 

Transfer of each 4.16 kV ES 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. Reference 1 requires that only 
one of the two offsite power circuits be capable of automatic transfer. The second 
(alternate) circuit must be capable of manual transfer, as a minimum. Typically, 
Startup Transformer No. 1 is aligned for automatic transfer and Startup Transformer 
No. 2 is aligned to allow manual transfer. In this alignment, the Surveillance verifies 
the automatic transfer of loads to Startup Transformer No. 1 and the manual 
transfer of loads to Startup Transformer No. 2. In the event that Startup 
Transformer No. 2 is aligned for automatic transfer and Startup Transformer No. 1 
is aligned for manual transfer, the Surveillance verifies the automatic transfer of 
loads to Startup Transformer No. 2 and the manual transfer of loads to Startup 
Transformer No. 1.  

For Startup Transformer No. 2, this test also demonstrates the selective load 
shedding interlock function. (Note: This load shedding function is only required 
when Startup Transformer No. 2 is selected for automatic transfer.) These features 
provide protection of required equipment from a sustained degraded grid voltage 
situation.  

The 18 month Frequency of the Surveillance takes into consideration the unit 
conditions required to perform the Surveillance (i.e., during refueling shutdown), 
and is intended to be consistent with expected fuel cycle lengths. Operating 
experience has shown that these components usually pass the SR when performed 
at the 18 month Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint.  

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, unit safety systems. This restriction from normally performing the 
Surveillance in MODE 1 or 2 is further amplified to allow portions of the Surveillance 
to be performed for the purpose of reestablishing OPERABILITY (e.g., post work 
testing following corrective maintenance, corrective modification, deficient or 
incomplete surveillance testing, and other unanticipated OPERABILITY concerns) 
provided an assessment determines plant safety is maintained or enhanced. This 
assessment shall, as a minimum, consider the potential outcomes and transients 
associated with a failed partial Surveillance, a successful partial Surveillance, and a 
perturbation of the offsite or onsite system when they are tied together or 
independently for the partial Surveillance; as well as the operator procedures 
available to cope with these outcomes. These shall be measured against the 
avoided risk of a plant shutdown and startup to determine that plant safety is 
maintained or enhanced when portions of the Surveillance are performed in 
MODES 1 or 2. Risk insights or deterministic methods may be used for this 
assessment.
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SR 3.8.1.8 

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 the non-essential loads and 
energization of the emergency buses and respective loads from the DG. It further 
demonstrates the capability of the DG to automatically achieve "ready-to-load" 
conditions (i.e., minimum required voltage) within the specified time.  

The DG auto-start time of 15 seconds is derived from requirements of the accident 
analysis to respond 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.  

The requirement to verify the connection and power supply of permanent and 
auto-connected loads, e.g., the running service water pump(s), is intended to 
satisfactorily show the relationship of these loads to the DG loading logic. In certain 
circumstances, many of these loads can not actually be connected or loaded 
without undue hardship or potential for undesired operation. In lieu of actual 
demonstration of connection and loading of loads during this test, 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.  

If the component start time delays are outside of those assumed by the SAR, 
component OPERABILITY and DG OPERABILITY must be evaluated.  

The Frequency of 18 months takes into consideration unit conditions required to 
perform the Surveillance, and is intended to be consistent with expected fuel cycle 
lengths.  

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 oil continuously circulated 
and temperature maintained consistent with manufacturer recommendations.  

SR 3.8.1.9 

In the event of a DBA coincident with a loss of offsite power, the DGs are required 
to supply the necessary power to ES systems so that the fuel, RCS, and reactor 
building design limits are not exceeded.  

This Surveillance demonstrates the DG operation, as discussed in the Bases for 
SR 3.8.1.7, during a loss of offsite power actuation test signal in conjunction with an 
ES actuation signal. This test is typically conducted by simulating an ESAS signal 
and either simultaneously or subsequently simulating a LOOP. In certain 
circumstances, many loads can not actually be connected or loaded without undue 
hardship or potential for undesired operation. For instance, DHR systems 
performing a DHR function are not desired to be interrupted from this mode of
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operation. In lieu of actual demonstration of connection and loading of loads during 
this test, 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.  

Should the time intervals between two or more loads be reduced such that the 
interval is less than that assumed in the SAR, the associated DG is conservatively 
considered to be inoperable unless an evaluation of the condition shows the 
loading of the DG, with the reduced time interval, to be acceptable. If one or more 
time delays is inoperable (i.e., the associated component fails to load) or the time 
interval between two or more loads is greater than assumed in the SAR, then the 
associated component is considered inoperable, and the appropriate Condition for 
that component is entered.  

The Frequency of 18 months takes into consideration unit conditions required to 
perform the Surveillance and is intended to be consistent with an expected fuel 
cycle length of 18 months.  

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 with application of 
the Note, the DGs are started from standby conditions, that is, with the engine oil 
continuously circulated and temperature maintained consistent with manufacturer 
recommendations for DGs.  

REFERENCES 

1. SAR, Section 1.4, GDC 17.  

2. SAR, Chapter 8.  

3. Regulatory Guide 1.9, "Selection, Design, and Qualification of Diesel Generator 
Units Used as Standby (Onsite) Electric Power Systems at Nuclear Power 
Plants," Rev. 3, July 1993.  

4. SAR, Section 1.4, GDC 18.  

5. SAR, Chapter 14.  

6. 10 CFR 50.36.  

7. Generic Letter 84-15, "Proposed Staff Actions to Improve and Maintain Diesel 
Generator Reliability," July 2, 1984 (0CNA078423).  

8. Regulatory Guide 1.137, Rev. 1, October 1979.
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e. The unit, while in a shutdown condition, can not affect the power grid in a 
manner that would result in a loss of offsite power due to a turbine trip.  

The shutdown Technical Specification requirements are designed to ensure that the 
unit has the capability to mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are generally viewed 
not to be a significant concern during shutdown MODES due to the lower energies 
involved. The Technical Specifications therefore require a lesser complement of 
electrical equipment to be available during shutdown than is required during 
operating MODES. More recent work completed on potential risks associated with 
shutdown, however, have found significant risk associated with certain shutdown 
evolutions. As a result, in addition to the requirements established in the Technical 
Specifications, ANO, through industry commitment, has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown Management," as an industry 
initiative to manage shutdown tasks and associated electrical support to maintain 
risk at an acceptable low level. This may require the availability of additional 
equipment beyond that required by the shutdown Technical Specifications.  

In MODES 5 and 6, the AC sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 6).  
During handling of irradiated fuel, the AC sources satisfy Criterion 3 of 
10 CFR 50.36.  

LCO 

One offsite circuit capable of supplying the onsite Class 1 E power distribution 
subsystem(s) of LCO 3.8.10, "Distribution Systems - Shutdown," ensures that all 
required loads are powered from offsite power. An OPERABLE DG, associated 
with a distribution system train required to be OPERABLE by LCO 3.8.10, ensures 
a diverse power source is available to provide electrical power support, assuming a 
loss of the offsite circuit. Together, OPERABILITY of the required offsite circuit and 
DG ensures the availability of sufficient AC sources to operate the unit in a safe 
manner and to mitigate the consequences of a postulated fuel handling accident.  

The qualified offsite circuit must be capable of maintaining rated frequency and 
voltage, and accepting required loads during an accident, while connected to the 
Engineered Safeguards (ES) bus(es). Qualified offsite circuits are those that are 
described in the SAR and are part of the licensing basis for the unit.  

One offsite circuit consists of startup transformer No. 1, its supply from the 
switchyard bus tie autotransformer, either the 4160 V bus Al or A2, and the feeder 
breaker providing power to the required 4160 V ES bus(es). An alternative for this 
offsite circuit consists of the unit auxiliary transformer, its supply from the switchyard 
bus tie autotransformer and the overhead swing leads, either the 4160 V bus Al 
or A2, and the feeder breaker providing power to the required 4160 V ES bus(es).  
A second offsite circuit consists of startup transformer No. 2, its supply from the 
161 kV switchyard ring bus, either the 4160 V bus Al or A2, and the feeder breaker 
providing power to the required 4160 V ES bus(es). Another alternative for the 
above described offsite circuits consists of the unit auxiliary transformer, its supply
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Note 2 exempts the 15 second start acceptance criteria for SR 3.8.1.2. This allows 
the AAC DG power source, which does not have auto-start capability or start-time 
criteria, to be used in lieu of an emergency DG. In MODES 5 and 6, there is 
sufficient time to manually start a DG in the event the offsite power source is lost.  
The required DG must be capable of being started from standby conditions and 
achieving ready-to-load conditions. Although the time to reach ready-to-load 
conditions is not a part of the acceptance criteria, it is intended that for emergency 
DG tests, this time be trended to help determine if a condition exists that is 
degrading the starting capabilities of the DG.  

Refer to the corresponding Bases for LCO 3.8.1 for a discussion of each SR.  

REFERENCES 

1. SAR, Chapter 8.  

2. Regulatory Guide 1.9, "Selection, Design, and Qualification of Diesel Generator 
Units used as Standby (Onsite) Electric Power Systems at Nuclear Power 
Plants," Rev. 3, July 1993.  

3. Calculation 86-E-0002-01.  

4. 10 CFR 50.63(c)(iii)(2).  

5. ANO-2 SAR Section 8.3.3.  

6. 10 CFR 50.36.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources - Shutdown 

BASES 

BACKGROUND 

A description of the DC sources is provided in the Bases for LCO 3.8.4, "DC 
Sources - Operating." 

APPLICABLE SAFETY ANALYSES 

The DC electrical power system provides normal and emergency DC electrical 
power for the DGs, emergency auxiliaries, and control and switching.  

The OPERABILITY of the DC subsystems is consistent with the initial assumptions 
of the fuel handling accident and the requirements for the supported systems' 
OPERABILITY.  

In general, when the unit is shutdown, the Technical Specifications requirements 
ensure that the unit has the capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and concurrent loss of all offsite or 
all onsite power is not required. The rationale for this is based on the fact that 
many Design Basis Accidents (DBAs) that are analyzed in MODES I and 2 have no 
specific analyses in MODES 3, 4, 5 and 6. Worst case bounding events are 
deemed not credible in MODES 5 and 6 because the energy contained within the 
reactor pressure boundary, reactor coolant temperature and pressure, and the 
corresponding stresses result in the probabilities of occurrence being significantly 
reduced or eliminated, and in minimal consequences. These deviations from DBA 
analysis assumptions and design requirements during shutdown conditions are 
allowed by the LCO for required systems.  

The shutdown Technical Specification requirements are designed to ensure that the 
unit has the capability to mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are generally viewed 
not to be a significant concern during shutdown MODES due to the lower energies 
involved. The Technical Specifications therefore require a lesser complement of 
electrical equipment to be available during shutdown than is required during 
operating MODES. More recent work completed on potential risks associated with 
shutdown, however, have found significant risk associated with certain shutdown 
evolutions. As a result, in addition to the requirements established in the Technical 
Specifications, ANO, through industry commitment, has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown Management," as an industry 
initiative to manage shutdown tasks and associated electrical support to maintain 
risk at an acceptable low level. This may require the availability of additional 
equipment beyond that required by the shutdown Technical Specifications.
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In MODES 5 and 6, the DC sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).  
During handling of irradiated fuel, the DC sources satisfy Criterion 3 of 
10 CFR 50.36.  

LCO 

The DC electrical power subsystems consisting of one battery, one battery charger, 
and the corresponding control equipment and interconnecting cabling within the 
train, are required to be OPERABLE to support the required train(s) of the 
distribution systems required OPERABLE by LCO 3.8.10, "Distribution 
Systems - Shutdown." This ensures the availability of sufficient DC electrical power 
sources to operate the unit in a safe manner and to mitigate the consequences of a 
fuel handling accident.  

An OPERABLE DC electrical power subsystem requires the associated battery to 
be OPERABLE and connected to the associated DC bus and one of its respective 
chargers to be OPERABLE and capable of being connected to the associated 
DC bus.  

APPLICABILITY 

The DC electrical power sources required to be OPERABLE in MODES 5 and 6 and 
during movement of irradiated fuel assemblies in either the reactor building or fuel 
handling area, provide assurance that: 

a. Required features to provide adequate decay heat removal are available for 
the irradiated fuel assemblies in the core; 

b. Required features needed to mitigate a fuel handling accident in either the 
reactor building or fuel handling area are available; 

c. Systems necessary to mitigate the effects of events that can lead to core 
damage during shutdown are available; and 

d. Instrumentation and control capability is available for monitoring and 
maintaining the unit in MODE 5 or 6.  

The DC electrical power requirements for MODES 1, 2, 3, and 4 are covered in 
LCO 3.8.4.  

ACTIONS 

LCO 3.0.3 is not applicable while in MODE 5 or 6. However, since irradiated fuel 
assembly movement can occur in MODE 1, 2, 3, or 4, the ACTIONS have been 
modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 5 or 6, LCO would not specify an action. If moving

B 3.8.5-2ANO-1 8/23/2001



Inverters - Operating 
B 3.8.7 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7 Inverters - Operating 

BASES 

BACKGROUND 

The inverters are the preferred source of power for the 120 VAC buses because of 
the stability and reliability they achieve. The function of the inverter is to provide AC 
electrical power to the bus. The inverters are normally powered from the 125 VDC 
Electrical Power System. The inverters provide an uninterruptible power source for 
the safety significant instrumentation and controls, including the Reactor Protection 
System (RPS), the Engineered Safeguards Actuation System (ESAS), and the 
Emergency Feedwater Initiation and Control (EFIC) system. There are two 
RPS/ESAS related inverters per train and an additional green train safety related 
inverter Y28 that supports some post accident monitoring instrumentation, decay 
heat removal system interlocks, and control circuitry for systems such as 
emergency feedwater (EFW) and presurizer pressure control. Additionally, there 
are two swing inverters (one per train) which provide backup service in the event 
that an RPS/ESAS related inverter is out of service. If the swing inverter is placed 
in service, requirements of independence and redundancy between trains are 
maintained. Specific details on inverters and their operating characteristics are 
found in SAR, Chapter 8 (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and transient analyses in the 
SAR, Chapter 14 (Ref. 2), assume Engineered Safeguards systems are 
OPERABLE. The inverters are designed to provide the required capacity, 
capability, redundancy, and reliability to ensure the availability of necessary power 
to the safety significant instrumentation and controls so that the fuel, Reactor 
Coolant System, and reactor building design limits are not exceeded. These limits 
are discussed in more detail in the Bases for Section 3.2, "Power Distribution 
Limits;" Section 3.4, "Reactor Coolant System (RCS);" and Section 3.6, "Reactor 
Building Systems." 

The OPERABILITY of the inverters is consistent with the initial assumptions of the 
accident analyses and is based on meeting the design basis of the unit. This 
includes maintaining required AC vital buses OPERABLE during accident conditions 
that consider: 

a. An assumed loss of all offsite AC electrical power or all onsite elecrtical power; 
and 

b. A worst-case single failure.
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Inverters are a part of the distribution system and, as such, satisfy Criterion 3 of 
10 CFR 50.36 (Ref. 3) in MODES 1 and 2. In MODES 3 and 4, the inverters satisfy 
Criterion 4 of 10 CFR 50.36.  

LCO 

The inverters ensure the availability of AC electrical power for the instrumentation 
required to shut down the reactor and maintain it in a safe condition after an 
abnormality or a postulated DBA.  

Maintaining the required inverters OPERABLE ensures that the redundancy 
incorporated into the design of the safety significant instrumentation and controls is 
maintained. The four RPS/ESAS related inverters (two per train) along with inverter 
Y28 ensure an uninterruptible supply of AC electrical power to the 120 VAC buses 
even if the 4.16 kV safety buses are de-energized.  

OPERABLE inverters require the associated 120 VAC vital bus to be powered by 
the inverter with output voltage within tolerances, and power input to the inverter 
from a 125 VDC Electrical Power System with associated OPERABLE station 
battery.  

This LCO is modified by a Note that allows one of the four RPS/ESAS related 
inverters to be disconnected from its associated DC bus for • 2 hours to allow load 
transfer to or from a swing inverter, if the 120 VAC bus is powered from an alternate 
AC source during the period and the other three inverters are OPERABLE.  

APPLICABILITY 

The inverters are required to be OPERABLE in MODES 1, 2, 3, and 4 to ensure 
that: 

a. Acceptable fuel design limits and reactor coolant pressure boundary limits are 
not exceeded as a result of abnormalities; and 

b. Adequate core cooling is provided, and reactor building OPERABILITY and 
other vital functions are maintained in the event of a postulated DBA.  

Inverter requirements for MODES 5 and 6 are addressed by the definition of 
OPERABILITY for each required supported load.
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ACTIONS 

A.1 

With one of the four inverters required by LCO 3.8.7.a and LCO 3.8.7.b inoperable, 
the associated 120 VAC bus is automatically transferred to its alternate AC source 
and remains OPERABLE. In the event the automatic transfer fails and the 
associated 120 VAC bus is de-energized, the 120 VAC bus is considered to be 
inoperable. For this reason, a Note has been included in ACTION A requiring entry 
into the Conditions and Required Actions of LCO 3.8.9, "Distribution Systems 
Operating." This ensures the bus is re-energized within 8 hours.  

Required Action A.1 allows 24 hours to fix the inoperable inverter and return it to 
service. The 24-hour limit takes into consideration the time required to repair an 
inverter, the availability of a swing inverter, and the additional risk to which the unit 
is exposed because of the inverter inoperability. This must be balanced against the 
risk of an immediate shutdown, along with the potential challenges to safety 
systems such a shutdown might entail. When the 120 VAC bus is powered from its 
alternate AC source, it is relying upon interruptible AC electrical power sources 
(offsite and onsite). The uninterruptible inverter source to the 120 VAC buses is the 
preferred source for powering instrumentation trip setpoint devices.  

B.1 

With inverter Y28 inoperable, the associated 120 VAC bus C540 is automatically 
transferred to its alternate AC source and remains OPERABLE. In the event the 
automatic transfer fails and the associated 120 VAC bus is de-energized, the 120 
VAC bus is considered to be inoperable. For this reason, a Note has been included 
in ACTION B requiring entry into the Conditions and Required Actions of LCO 3.8.9, 
"Distribution Systems - Operating." This ensures the bus is re-energized within 
8 hours.  

Required Action B.1 allows 72 hours to fix the inoperable inverter and return it to 
service. The 72-hour limit takes into consideration the time required to repair an 
inverter, the fact that Y28/C540 does not have a swing inverter, and the additional 
risk to which the unit is exposed because of the inverter inoperability. This must be 
balanced against the risk of an immediate shutdown, along with the potential 
challenges to safety systems such a shutdown might entail. When the 120 VAC 
bus is powered from its alternate AC source, it is relying upon interruptible AC 
electrical power sources (offsite and onsite). The uninterruptible inverter source to 
the 120 VAC bus is the preferred source for powering instrumentation and controls.
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C.1 

Because Y28 is powered from the green train, a loss of Y28 in conjunction with an 
inoperable red train inverter required by LCO 3.8.7.a may result in a loss of safety 
function if power is lost to their respective 120 VAC buses. Therefore, one of these 
inoperable inverters must be restored to OPERABLE status within 2 hours. The 2
hour restoration period is acceptable since it is unlikely that both Y28 and the 
inoperable red train inverter will fail to continue to supply their respective 120 VAC 
buses with power from the alternate AC source. In the unlikely event that both 
affected 120 VAC buses are de-energized, LCO 3.8.9 Required Action E.1 will 
require immediate entry into LCO 3.0.3 due to the likelihood that a loss of safety 
function has occurred.  

D.1 and D.2 

If the Required Actions and associated Completion Time are not met or if any two 
inverters required by LCO 3.8.7.a and LCO 3.8.7.b are inoperable, the unit must be 
brought to a MODE in which the LCO does not apply. To achieve this status, the 
unit must be brought to at least MODE 3 within 12 hours and to MODE 5 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 plant systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.8.7.1 

This Surveillance verifies that the inverters are functioning properly with all required 
circuit breakers closed and 120 VAC buses energized from the inverter. The 
verification of proper voltage and frequency output ensures that the required power 
is readily available for the instrumentation connected to the 120 VAC buses. The 
7 day Frequency takes into account the redundant capability of the inverters and 
other indications available in the control room that alert the operator to inverter 
malfunctions.  

REFERENCES 

1. SAR, Chapter 8.  

2. SAR, Chapter 14.  

3. 10 CFR 50.36.
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not to be a significant concern during shutdown MODES due to the lower energies 
involved. The Technical Specifications therefore require a lesser complement of 
electrical equipment to be available during shutdown than is required during 
operating MODES. More recent work completed on potential risks associated with 
shutdown, however, have found significant risk associated with certain shutdown 
evolutions. As a result, in addition to the requirements established in the Technical 
Specifications, ANO, through industry commitment, has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown Management," as an industry 
initiative to manage shutdown tasks and associated electrical support to maintain 
risk at an acceptable low level. This may require the availability of additional 
equipment beyond that required by the shutdown Technical Specifications.  

In MODES 5 and 6, the inverters are part of the distribution system and, as such, 
satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1). During handling of irradiated fuel, the 
inverters satisfy Criterion 3 of 10 CFR 50.36.  

LCO 

The inverters provide an uninterruptible supply of AC electrical power to its 
120 VAC vital bus even if the 4.16 kV safety buses are de-energized. This ensures 
the availability of sufficient inverter power sources to operate the unit in a safe 
manner and to mitigate the consequences of a postulated fuel handling accident.  

An OPERABLE inverter must be supplied power from its associated Class 1 E 
125 VDC electrical power system, and supplying the associated AC vital bus with 
acceptable output AC voltage.  

APPLICABILITY 

The inverters required to be OPERABLE in MODES 5 and 6, and during movement 
of irradiated fuel assemblies in either the reactor building or fuel handling area 
provide assurance that: 

a. Systems to provide adequate decay heat removal are available for the 
irradiated fuel in the core; 

b. Systems needed to mitigate a fuel handling accident are available; 

c. Systems necessary to mitigate the effects of events that can lead to 
core damage during shutdown are available; and 

d. Instrumentation and control capability is available for monitoring and 
maintaining the unit in MODE 5 or 6.  

Inverter requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.7.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.9 Distribution Systems - Operating 

BASES 

BACKGROUND 

The onsite Class 1E AC, DC, and 120 VAC bus electrical power distribution 
systems are divided by train into two redundant and independent AC, DC, and 
120 VAC bus electrical power distribution subsystems.  

Each AC electrical power subsystem consists of an Engineered Safeguards (ES) 
4.16 kV bus and 480 V buses. Each 4.16 kV ES bus has two offsite sources of 
power as well as a dedicated onsite diesel generator (DG) source as described in 
the Bases for LCO 3.8.1, "AC Sources - Operating." If all offsite sources are 
unavailable, the onsite emergency DG supplies power to the 4.16 kV ES bus.  
Control power for the 4.16 kV breakers is supplied from the Class 1E batteries.  

The secondary AC electrical power distribution system for each train includes the 
safety related load centers and motor control centers shown in Table B 3.8.9-1.  
Motor control center B55 is fed from motor control center B56. These motor control 
centers are swing components, in that motor control center B56 may be energized 
from either load center B5 or load center B6. Normally, motor control center B56, 
and thus B55, are energized from load center B6. However, this alignment may be 
switched to energize these motor control centers from load center B5, if needed to 
support the configuration of the unit.  

The 120 VAC distribution panels are arranged in two load groups per subsystem 
and are normally powered from the inverters. Upon loss of the DC supply, or in the 
event of an inverter failure, a static transfer switch automatically transfers the 120 
VAC vital load to an ES motor control center, and its use is governed by LCO 3.8.7, 
"Inverters - Operating." 

There are two independent 125 VDC electrical power distribution subsystems (one 
for each train).  

The list of all required distribution buses is presented in Table B 3.8.9-1.  

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and transient analyses in the 
SAR, Chapter 14 (Ref. 1), assume ES systems are OPERABLE. The AC, DC, and 
120 VAC bus electrical power distribution systems are designed to provide sufficient 
capacity, capability, redundancy, and reliability to ensure the availability of 
necessary power to ES systems so that the fuel, Reactor Coolant System, and 
reactor building design limits are not exceeded. These limits are discussed in more
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detail in the Bases for Section 3.2, "Power Distribution Limits;" Section 3.4, "Reactor 
Coolant System (RCS);" and Section 3.6, "Reactor Building Systems." 

The OPERABILITY of the AC, DC, and 120 VAC bus electrical power distribution 
systems is consistent with the initial assumptions of the accident analyses and is 
based upon meeting the design basis of the unit. This includes maintaining power 
distribution systems OPERABLE during accident conditions that consider: 

a. An assumed loss of all offsite power or all onsite AC electrical power, and 

b. A worst-case single failure.  

In MODES 1 and 2, the distribution systems satisfy Criterion 3 of 10 CFR 50.36 
(Ref. 2). In MODES 3 and 4, the distribution systems satisfy Criterion 4 of 
10 CFR 50.36.  

LCO 

The required power distribution subsystems listed in Table B 3.8.9-1 ensure the 
availability of AC, DC, and 120 VAC bus electrical power for the systems required to 
shut down the reactor and maintain it in a safe condition after abnormality or a 
postulated DBA. The AC, DC, and 120 VAC bus electrical power distribution 
subsystems are required to be OPERABLE.  

Maintaining the AC, DC, and 120 VAC bus electrical power distribution subsystems 
OPERABLE ensures that the redundancy incorporated into the design of ES 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. OPERABLE 
AC electrical power distribution subsystems require the associated buses, load 
centers, and motor control centers to be energized to their proper voltages.  
OPERABLE DC electrical power distribution subsystems require the associated 
buses to be energized to their proper voltage from either the associated battery or 
charger. OPERABLE 120 VAC electrical power distribution subsystems require the 
associated distribution panels to be energized to their proper voltage from the 
associated inverter via inverted DC voltage or from its alternate AC source.  

In addition, cross-tie breakers between redundant safety related AC, DC, and AC 
bus power distribution subsystems must be open. This prevents any electrical 
malfunction in any power distribution subsystem from propagating to the redundant 
subsystem that could cause the failure of a redundant subsystem and a loss of 
essential safety function(s). If any cross-tie breakers are closed, the affected 
redundant electrical power distribution subsystems are considered inoperable. This 
applies to the onsite, safety related redundant electrical power distribution 
subsystems. It does not, however, preclude redundant Class 1E 4.16 kV buses 
from being powered from the same offsite circuit.
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APPLICABILITY 

The electrical power distribution subsystems are required to be OPERABLE in 
MODES 1, 2, 3, and 4 to ensure that: 

a. Acceptable fuel design limits and reactor coolant pressure boundary limits are 
not exceeded as a result of abnormalities; and 

b. Adequate core cooling is provided, and reactor building OPERABILITY and 
other vital functions are maintained in the event of a postulated DBA.  

Electrical power distribution subsystem requirements for MODES 5 and 6 are 
covered in the Bases for LCO 3.8.10, "Distribution Systems - Shutdown." 

ACTIONS 

A.1 

With one or more required AC electrical power distribution subsystems inoperable, 
the remaining OPERABLE portions of the AC electrical power distribution 
subsystem(s) may be 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 ES functions not being supported. Therefore, the required AC 
buses, load centers, and motor control centers must be restored to OPERABLE 
status within 8 hours.  

Condition A worst case scenario is one train without AC power (i.e., no offsite power 
to the train and the associated DG inoperable). In this Condition, the unit is more 
vulnerable to a complete loss of AC power. It is, therefore, imperative that the unit 
operator's attention be focused on minimizing the potential for loss of power to the 
remaining train by stabilizing the unit, and on restoring power to the affected train.  
The 8 hour time limit before requiring a unit shutdown in this Condition is acceptable 
because of: 

a. The potential for decreased safety if the unit operator's attention is diverted 
from the evaluations and actions necessary to restore power to the affected 
train to the actions associated with taking the unit to shutdown within this time 
limit; and 

b. The potential for an event in conjunction with a single failure of a redundant 
component in the train with AC power.  

The second Completion Time for Required Action A.1 establishes a limit on the 
maximum time allowed for any combination of required distribution subsystems to 
be inoperable during any single contiguous occurrence of failing to meet the LCO.
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If Condition A is entered while, for instance, a DC bus is inoperable and 
subsequently restored OPERABLE, the LCO may already have been not met for up 
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCO, to 
restore the AC distribution system. At this time, a DC circuit could again become 
inoperable, and AC distribution restored OPERABLE. This could continue 
indefinitely.  

The Completion Time allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." This will result in establishing the "time 
zero" at the time the LCO was initially not met, instead of the time Condition A was 
entered. The 16 hour Completion Time is an acceptable limitation on this potential 
to fail to meet the LCO indefinitely.  

B.1 

With one or more 120 VAC bus electrical power distribution subsystems inoperable, 
the remaining OPERABLE portions of the 120 VAC bus subsystem(s) may be 
capable of supporting the minimum safety functions necessary to shut down the 
unit and maintain it in the safe shutdown condition. Overall reliability is reduced, 
however, since an additional single failure could result in the minimum ES functions 
not being supported. Therefore, the 120 VAC bus subsystem(s) must be restored 
to OPERABLE status within 8 hours by powering the affected bus(es) from the 
associated inverter via inverted DC or from its alternate AC source.  

Condition B represents one or more 120 VAC bus subsystem(s) without power; 
potentially both the DC source and the associated alternate AC source are 
nonfunctioning. In this situation the unit is significantly more vulnerable to a 
complete loss of all un-interruptible power. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, minimizing the potential for loss of 
power to the remaining bus subsystem(s) and restoring power to the affected bus 
subsystem(s). The loss of any RS-panel requires entry into Condition B.  

This 8 hour limit is more conservative than Completion Times allowed for the vast 
majority of components that are without adequate vital AC power. Taking exception 
to LCO 3.0.2 for components without adequate vital AC power, that would have the 
Required Action Completion Times shorter than 8 hours if declared inoperable, is 
acceptable because of: 

a. The potential for decreased safety by requiring a change in unit conditions (i.e., 
requiring a shutdown) and not allowing stable operations to continue; 

b. The potential for decreased safety by requiring entry into numerous applicable 
Conditions and Required Actions for components without adequate vital AC 
power and not providing sufficient time for the operators to perform the 
necessary evaluations and actions for restoring power to the affected train; and 

c. The potential for an event in conjunction with a single failure of a redundant 
component.
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The 8 hour Completion Time takes into account the importance to safety of 
restoring the 120 VAC bus subsystem(s) to OPERABLE status, the redundant 
capability afforded by the other OPERABLE bus subsystem, and the low probability 
of a DBA occurring during this period.  

The second Completion Time for Required Action B.1 establishes a limit on the 
maximum time allowed for any combination of required distribution subsystems to 
be inoperable during any single contiguous occurrence of failing to meet the LCO.  
If Condition B is entered while, for instance, an AC bus is inoperable and 
subsequently returned OPERABLE, the LCO may already have been not met for up 
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCO, to 
restore the 120 VAC bus subsystem(s). At this time, an AC train could again 
become inoperable, and 120 VAC bus subsystem(s) restored to OPERABLE. This 
could continue indefinitely.  

This Completion Time allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." This will result in establishing the "time 
zero" at the time the LCO was initially not met, instead of the time Condition B was 
entered. The 16 hour Completion Time is an acceptable limitation on this potential 
to fail to meet the LCO indefinitely.  

C.1 

With 120 VAC panel C540 inoperable, a portion of the instrumentation associated 
with green train equipment is lost. Because C540 is not a RPS or ESAS related 
panel and is limited in its effect on various system/component operabilities, it is not 
necessary to impose an 8-hour Completion Time for panel restoration. However, it 
is important to ensure that equipment affected by the loss of C540 is quickly 
identified and appropriate corrective actions taken. Therefore, Required Action C.1 
requires entry into the appropriate Conditions and Required Actions associated with 
equipment affected by the loss of C540. The purpose for entry into these related 
specifications is discussed below.  

LCO 3.3.11, "Emergency Feedwater Initiation and Control (EFIC) System 
Instrumentation," requires all associated instruments that are used to perform 
actuation or vector functions within the EFIC system to be OPERABLE. A loss of 
power to C540 will result in the green train SG level and pressure inputs from both 
SGs to fail to zero. The zero signals will result in a half trip of EFIC. Therefore, 
entry into LCO 3.3.11 Condition A is appropriate. Should an actual actuation occur 
while C540 is de-energized, the vector logic, receiving zero inputs from SG 
pressure instrumentation, will not isolate flow from the green EFW train to either SG 
upon a steam line break event. Therefore, entry into LCO 3.3.11 Condition C is 
also appropriate. However, both the EFIC actuation logic and the EFIC vector logic 
continue to function as designed, based on the inputs they are receiving. Because 
these logics continue to function and because LCO 3.3.11 Condition C provides an 
acceptable restoration period for instrumentation that affects the overall vector logic 
response, it is not necessary to enter the Conditions or Required Actions of LCO
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3.3.13, "Emergency Feedwater Initiation and Control (EFIC) Logic" or LCO 3.3.14, 
"Emergency Feedwater Initiation and Control (EFIC) Vector Logic." Likewise, the 
EFW system remains functional, responding according to the inputs received from 
the actuation and vector logic subsystems. Therefore, entry into LCO 3.7.5, 
"Emergency Feedwater (EFW) System," is not required. The loss of power to C540 
does not prevent manual control of the green EFW train and does not affect the 
OPERABILITY of the red EFW train.  

LCO 3.3.15, "Post Accident Monitoring (PAM) Instrumentation," requires specific 
instrumentation to be available to the operators following an accident. The loss of 
C540 will result in the loss of one of the PAM-required RCS wide-range pressure 
and pressurizer level instruments. Therefore, entry into LCO 3.3.15 Condition A is 
appropriate upon loss of C540.  

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," requires the automatic 
closure interlock (ACI) associated with the decay heat removal pump RCS suction 
valves to be OPERABLE. A loss of C540 renders the ACl function inoperative.  
Therefore, entry into LCO 3.4.14 Condition B is appropriate.  

Other functions and instrumentation are affected by the loss of C540. However, 
these additional affects do not alone result in a loss of any safety function or violate 
any technical specification other than those discussed above. Station procedures 
address these additional components and provide corrective action guidance where 
appropriate.  

D.1 

With one or more DC subsystems inoperable, the remaining OPERABLE portions of 
the DC electrical power distribution subsystems may be 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 ES functions not being 
supported. Therefore, the DC buses must be restored to OPERABLE status within 
8 hours by powering the bus from the associated battery or one of the two 
associated chargers.  

Condition C represents one or more DC subsystem(s) without adequate DC power; 
potentially both with the battery significantly degraded and the associated charger 
nonfunctioning. In this situation, the unit is significantly more vulnerable to a 
complete loss of all DC power. It is, therefore, imperative that the operator's 
attention focus on stabilizing the unit, minimizing the potential for loss of power to 
the remaining trains and restoring power to the affected train.  

This 8 hour limit is more conservative than Completion Times allowed for the vast 
majority of components that are without power. Taking exception to LCO 3.0.2 for 
components without adequate DC power, which would have Required Action 
Completion Times shorter than 8 hours, is acceptable because of:
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a. The potential for decreased safety by requiring a change in unit conditions (i.e., 
requiring a shutdown) while allowing stable operations to continue; 

b. The potential for decreased safety by requiring entry into numerous applicable 
Conditions and Required Actions for components without DC power and not 
providing sufficient time for the operators to perform the necessary evaluations 
and actions to restore power to the affected train; and 

c. The potential for an event in conjunction with a single failure of a redundant 
component.  

The second Completion Time for Required Action C.1 establishes a limit on the 
maximum time allowed for any combination of required distribution subsystems to 
be inoperable during any single contiguous occurrence of failing to meet the LCO.  
If Condition C is entered while, for instance, an AC bus is inoperable and 
subsequently returned OPERABLE, the LCO may already have been not met for up 
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCO, to 
restore the DC distribution system. At this time, an AC train could again become 
inoperable and DC distribution restored OPERABLE. This could continue 
indefinitely.  

This Completion Time allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." This will result in establishing the "time 
zero" at the time the LCO was initially not met, instead of the time Condition C was 
entered. The 16 hour Completion Time is an acceptable limitation on this potential 
to fail to meet the LCO indefinitely.  

E.1 and E.2 

If the inoperable distribution subsystem cannot be restored to OPERABLE status 
within the required Completion Time, the unit must be brought to a MODE in which 
the LCO does not apply. To achieve this status, the unit must be brought to at least 
MODE 3 within 12 hours and to MODE 5 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 
plant systems.  

F. 1 

Condition E corresponds to a level of degradation in the electrical distribution 
system that causes a required safety function to be lost. Therefore, no additional 
time is justified for continued operation. LCO 3.0.3 must be entered immediately to 
commence a controlled shutdown.
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SURVEILLANCE REQUIREMENTS 

SR 3.8.9.1 

This Surveillance verifies that the required AC, DC, and 120 VAC bus electrical 
power distribution systems are functioning properly, with the correct circuit breaker 
alignment. The correct breaker alignment ensures the appropriate separation and 
independence of the electrical divisions is maintained. The 7 day Frequency takes 
into account the redundant capability of the AC, DC, and 120 VAC bus electrical 
power distribution subsystems, and other indications available in the control room 
that alert the operator to subsystem malfunctions.  

REFERENCES 

1. SAR, Chapter 14.  

2. 10 CFR 50.36.
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Table B 3.8.9-1 (page 1 of 1) 
AC and DC Electrical Power Distribution Systems 

TYPE VOLTAGE RED TRAIN GREEN TRAIN 

AC safety buses 4160 V ES Bus A3 ES Bus A4 

480 V Load Center B5 Load Center B6 

480 V Motor Control Motor Control 
Centers B51, B52, Centers B61, B62, 

B53, B57 B63, B65, B56' and 
B55 

DC buses 125 V Bus D01 Bus D02 

Bus RA1 Bus RA2 

Distribution Distribution 
Panel Dl1 Panel D21 

120 VAC 120 V Panel RS1 Panel RS2 
distribution panels 

Panel RS3 Panel RS4 

Panel C540 

* Each train of the AC and DC electrical power distribution systems is a subsystem.  

** Swing bus (normally associated with Green Train). Bus B55 is powered from Bus B56.
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