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PLA" 5"5 -'S

AUXILIARY FE=„D'nATER SYSTE i

LIaRITI.'<6 CC".iDITICsl FOR OPERATIC.'(

pumps and asscciaaed fl)w pa;.'".s "n

a. two feedwater, pumps, each
emergency bu: es, and

capable of being powered from separate

b. -..One feeduater pu...p capable of being powered from an OPERABLE
Is earn supply sys

A?FLIC;-'.Si'TY: MODES 1, 2 and 3.

3.7.1.2 At least three inde end nt st am gererator auxiliary fe dwa r
|l be OPERABLE with:

ACTION(:

'shth one auxiliary feedwater pu."..p inoperable, restore '-: ',east .hree
auxil'.::ry feedwater pumps ( ".~'o c'"able of being o.:::ared from separate
emergency buisses and one cape 1 a o, hei iig powered b l =n CP-RANI E steam
supply syst=-n) to OPERABL status within 72 hou:s or "~ in HCT SHJTDC'AH
wi thin the next 12 hours.

SUR/ "~ C- 9 J RE'- S

4.7.1.2 Each auxiliary feeduater pump shall be demcnstrated OPERABLE:

a. At least once per 31 'days by:

1. Starting each pump from the control rc'-,.

2. Verifying that:
4

a. Each motor driven pumD develops a discharge pressure
of > 1375 psig on recirculation flow, and

b. The steam > rbine driven pump develops a
discharge'ressureof > 12S5 psig at a flow of > 7GO gpm when

- the secondary steam pressure is greater than 310 psig.
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SURYE

ILL�

"lC"= R-"":UIR"-Flf S Continued

3. Yerifying that each pump operates for at least 15 minutes.

4. Cycling each testable power oper t d or automatic valve in
the flow path through at least one'.mplete cycle of full
travel.

5. Yeri ying that eacn valve (manual, power operat d or
automatic) in the flow path that~ is not locked, sealed, or
otherwise secured in position, is in its correct position.

b. At least once per 18 months during shutdown by:

l. Cycling each pcwer operated valve in the flow path that is
not testable during plant operation, through at least once
complete cycle of full travel.

2. Verify',ng that each motor driven pump starts automatically
upon receipt of each of the following signals:

a) Loss of main feedwater pumps.

b) Safety Injec '.'on.

c) Steam Generator Mater Level--Low-Low from one steam
generat'or, 2 out of 3 channels.

3. Verifying that the steam turbine driven pump s arts auto-
matically upon receipt of e ch of the ollowing signals:

a) Steam Generator Mater Level —Low-Low from two steam
generators, 2 out of 3 channels.

b) Reactor Coolant Pump Bus Undervoltage.
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3.8.2.S ":e following D.C. bus train shall be energi ed and dPERABLE
w.:h t.e breakers be. ween it ardthe Train AB and Train CD batt ry circuit
open.

'TRAl;.'; c~s". "o "- vol'
>, I ~

I

':
I

D.C. bu l'o. i'i, Zi9 'i.l". D.C.

iAPPLiCi'.:„"::: l'0."ES 1, 2, and 3.

ACT 1 O.',:

a. Kith the 250 vol t D.C. b!!s inoperable, ! cs'0!'e the inope~".ble
bus t 0 ~ ' P.r~."LE s ta tus;!i '.h i n 72 ho"! s or ".=- in a t 1 eas t HOT
SHUTDO';,"l within the next 12 hours.

b. ~ith the 25O "olt D.C. battery 8). N and/or its charger inoperable,
restore;he iroperable batter; and/o!- ch„=r-„e!. to OPEp:.;";LE sta! us
iwith'.n72 hours or be in HOT SHUTDO';fi) v:ithin the next 12 hours.

SUP'~1! '""= "-'~"I~-""""TS

4.8.2.5 .1 The D.C. bus train t/o. H shall be deteruined OPERABLE and energized
wi U! tie breakers ooen at least once per 7 days bv verifying co! rect
breaker al': r.-en~ a..d ind cated power avai lab'.li:y.

4.8.2.5.2 The 250 volt battery bank and c.",'.rger shall be deronstrated
OPCP B'-

a. At least once per 7 days by verifying that:

1. The electrolyte level of each. pilot cell is bet!;een the
minimum arid r,.axir,:um level indicatio!! marks,
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2. The pilot cell s.". cific gia;it;. correc'ed to 77"F and
full electrolyte level, is ~ 1.20'3,

3. The pilot cell ;olt ge is . 2.10 volts, an"

The ov rail battery voltag e is :. 2';0 volts.

b. At least once per 92 days by verifyin: t! at

l. The volt.age o: e.'.ch connected cell
float chai ge 'nd has not 'decreaseJ
fi o!1 the value obs» i 'e»'j»'Uriii~»

t!i'est,

2.1<1 v< >",s un"er

2. The specific gr vity, co rected to 70".I

lyte level, oi ea-h connec'ed c ' is
decreased i:: re than 0.03 fi.o.:i the valu~
the pi evious te t, and

and ful'. electro-
1 . 200»'n'. nc'i s il ~ t
observe" C:.rin",

3. The electi'olyte level of each co!ii ected cell is . etween
the rinir.;»Ji.i ailJ "laxl ..Jlil level invica ion,;»ar!.s.

c. At least once per 18 r.:onths by veri:y',ng tha':

l. The cells, cell plates and batier; rac!:s sho;; i:o v'.suali
indication of physical da;.iage oi'.":io:".".al d terioration.

2. The cell-t'o-cell ard teri.iinal connections are cl an,
tight, and co ted with anti-corrosion;;aterial.

3. The battery charger viill su„ply a least 10 a:.hei.cs at
> 250 volts for at least 4 ! ours.

n

d. At least on" e er 18 r!onti.s durii»~ shutdown b vei.i f"'.n".

that the battery capacity is adequate .o supply and;.:a ntain
in OPEPADLE status the erergency loads for the specified ti;ies
of Table 4.8-2 with the battery cha: g. r discoiinec'ed. The

battery ter:".,inal voltage shall be maintairad > 210 volts
throughout the entire test.

e. At least once per 60 m>onths, during shutdown, by verifying that
the battery capacity is at least 80-. of the manufacturer's
rating when subjected to a per.foi;.,ance discharge test. This
perforiiance discharge test shall be per forred subsequent to
the satisfactory co.;»pletion of the required batteiy service
test. ~
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TABLE 4.8-2

BATTERY El"iERCE!ICY LOADS

"H" Battery Loads

Auxiliary feedwater turbine control bus

FYO-211 valve

Fl~i0-221

Ft~i0-231

Fh0-241

Hinimum Time

hours

TDTV

* Yalves will be operated through the following sequence:

1. Beginning of test: open valves.

2. Five minutes after the beginning of the test: close the valves.

3 ~ Ten minutes after the beginning of the test: 'eopen the valves.

4. Four hours after the beginning of the tes t: close the valves.

End of the test.
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The QP-"~.'-."-ILITY of the A.C. an" O.C ""w- r so rc s and «ssociate"
d <5trirution sy5 „e;5 cUf n.", o er ion eli<5ures ".".a SU i j e. " "r "er wi 1 1

Le a'i iabl e 3 SU ly ".e Saf e:y ~ «la o Qru "i."..~ant e0 Ji I ~< f": I 1
" .e

sa < e shv.'- .~n< of the faci I < ty 3"..d 2) the <i ~ t i( oil < nd n7. 'I c ~

accl .";1" con<" < .';c:ls wi thin -.';".= feel 1 i ty. The min!m<um< s<lec ~ < l: 'i~,':<'" i-
de.<t ard re''" .'3

~ <t A 'nd C pcwof'o''r 5 and d i 5 'i~tgt'i cn ''5

satisfv .he I =quire,.ents c- 6"n<eral Design Criteria 17 of Ap"end'.x "
'o

10 CI".2 '"'0.

t

ho C
" rer <J, re en. 5 Sar C'., i od O< tt",o joVoi 5 Oi r<<.r r;.r'.i;.<i

tie OC;;er SC..'rceS OrCV;do res=r CtIOn UOCn C"a-'rJ>d faC ';i"V C"=er='-ion

c , ".5 .'r':= "f z" the level o; "e raca <C... Ihe QP"-","~iL:T :-. :.".= .c;;e.-<<. ~ ~ <~<~ .~ ~ < < o ~

scu -=- 3:-e consistent .vi<".h "."'.=- initial cc.";d'.:ion assu.'".ptiofls ~ he

acc'd "<3 a "» vs "5 anc al e Ibased 'Jooll mai f1".ain nc at eas o!.e o ~ ea

o l5 i <,e A C, af', D, C, pc" ' SQUrco5 aflc as5c i ated dii 5 tf i U ~ Qf'< 5J5 e.; 5

0- "w "L- "J. in., ac" de."" c" .'ns coinc den" 'eiiih an assu...ed Ioss o

of si-.e "cw:. ard 5-ingi failure o, the o her onsite A.C. source.

he CP=?~.BIL Y of the

that 1) ti;e facility can be
condit;cn -,or extend d ti:=:e
control cacability is avail
Status.

mini;Um speci;i d A.C. and D.C. pc:> . sources
Svs <.o'1<5 dul' f'<g ShutdCWfl and re ~

'" 1 I' I S'll eS

.",aintain d ill the silutdcwn or r -. eiir.
periods and 2} su<ficient instr<J,".,en-3 .cn and

able =or monitoring and maint ining =ne faciiiiy

The train t3 station battery system provides an independent 250 volt OC
power supply for power and control of the turbine driven auxiliary feedwater
pump train. The limiting conditions of operation for the train H battery are
consistent with the requirer..ents of the auxiliary feedwater system. The
surveillance requirements for the train <'l battery system are colisistent with
with requirements of the AB and CD station batteries. Standby circuits provide
the capability to connect the train << battery system to the AS or Co station
battery trains. The train N battery loads are derived from equipment in the
turbine driven auxiliary feodwater pump tl ain and battery sizing is consistent
with the functional requirements of these components.
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D.C. DISTR!BUT:0 - OPERATI"-" - TRAIN N BATT RY YSTQl

Ll)~ f 'T ~ s+ Cgar+IMfg ~ 'i AP QQ g f gas

3.8.2.5 ,he following O.C. bus train shall be energized and OPERABLE
with tie breakers be ween it andthe Train AB and Train CD battery circuit
open.

TRAI,'l N cons sting of 250 volt D.C. '.ius l'o. N, Z.:6;alt .
~ C.

bat t ery bcnk No. N afid a ful I capaci ".~ ci:ar "er.

APPL!CA": ILI:Y: llQDES 1, 2, and 3.

ACTION:

With the 250 volt D.C. bus inoperable, restore the inoperable
bus to OPERABLE status within 72hours or be in at least HOT
SHUTDOWN within the next 12 hours. P

b. Wi th the 250;ol t D. C. battery No. N and/or its charger inoperable,
restore the inoperable battery cfid/or barge! .o C.-EPABLE status
within 72 hours or be in HOT SHUTDOWN within the next 12 hours.

SURGE IL' iCE P.EOU IREE'.ENTS

4.8.2.5..1 The D.C. bus train No. N shall be deternined OPERABLE and energized
with tie breakers open at least once per 7 d.ys by verifying correct
breaker alig."rent and indicated power availability.

4,8.2.5 .2 The 250 volt battery bank and c.",.rger shall be demonstrated
OPERABLE:

a. At least once per 7 days by verifying that:.

1. The electrolyte level of each pilot cell is between the
minimum and maximum level indication marks,

D. C. COOK - UNIT 2 3/4 8- 12



>ELECTRICAL PO';lE".. SYSTEtlS

SUR /E I LLib, ~ C .iEl "3 s:.~h o!TS ( Con (!nuo. )

2. The pi1ot cell speci. ic gravity, co! rec:ed o 77'F and
full electroly'e leve!, is > 1.200,

3. The pilot cell vol.".ge is > 2.10 volts, an",

4. The overall battery . ol tage is > 250 vol ts.

b. At least once per- 92 d=ys by verifying h;.t:

1. The voltac o of eac!! conn c! ed cell
floa( charge and has no; decreased
from L'ilu valbe observed during th"
tes t.,

2. The specific gravity, correct'ed '.o 70',"-'and '.ul'. electro-
lyte level, of each connected c'll is .: 1.200 and has

no'ecreasedmo~ e tnan 0.03 from the value observed di ring
the previous test, and

3. The electrolyte level of each con! ected cell is between
the minimum and n!axi:-;.um level indication mar!.s.

c. . At least once per 18 months by verify',ng that:

l. The cells, cell plates and battery rac!:s sho;: .;o visual
indication of physical damage or a"no!';"..al d='.orioration.

2. The cell-to-cell and terminal connections are clean,
tight, and coated with anti-corrosion ;;ateri'1.

3. The battery charger;will supply at least 10 a::.pe:es ai
> 250 volts for at least 4 hours.

d.

e.

At least once per lG ":anti.s, during sh.t"o;;-!, by veri;;iflg
that the battery capacity is adequate to supp',y and n!aintain
in OPERABLE status the emergency loads for «Iie specified times
of Table 4.8-2 with the battery charger disconnected. The

battery terminal voltage shall be maintaired - 210 volts
throughout the entire test.

At least once per 60 months, during shutdown, by verifying that
the battery capacity is at least 80-: or the manufacturer's
rating when subjected to a performance discharge test. This
performance discharge test shall be performed subsequent to
the satisfactory completion of the required battery service
test.
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TABLE 4.8-2

BATTERY EMERGENCY LOADS

"ti" Battery Loads
s

Auxiliary feedwater turbine control bu$
I

FMO-211 valve

FHO-221

FMO-231

FPO-241

TDTV

Minimum Time

4 hours

* Valves will be operated through the following sequence:

1. Beginning of test: open valves.

2. Five minutes after the beginning of the test: close the valves.

3. Ten minutes after the beginning of the test: reopen the valves.

4. Four hours after the beginning of the test: close the valves.

End of the test.
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3/4.0 EL CTRI Ci"iL r'Cii'E'ER SYSTEM'1S

iBASES

The OPER.".BILITY of one A.C. and O.C power sources and associa:ed
distr ibution systems duririg o!!erat on ensures that suffi i=nt '. 'L"e! will
be avai 1=-I le -.o supply erie safe:; re la tee equirr ent require .'. r 1 ) tne
safe sfiutdc'r I o i! e aci1i ty ana ') -he .::i tiga tio. 3no co i.ro! OT deci-
de«t c ndi:ion;;ithin:he facility. = he mini;iu:", s,,coif! u i..;-.pendent
and ! edi.natant "..C. and O.C. po»e! sources and distribu-';on s,:::.s sa'.is.y

he reqiiii e'.!ents o General Des on ' i 'ei i' 7 of Ajpen" i %:" to 1 J 0 R

30.

The ACTION requirements spec. eu or the levels o '.-'r:"J. Ioli of
the power sources provide -es-"ric:ion upon continued "acili".; o;.. ration
co. ',!ensut ate ""ith rhe level of Jegi ada ion. The QPERABIL' Y i ~ ine pow

l'ourcesare consistent with ".he iriitiai-con ition assu:"..p .ons "= the
accident analyses and are based u>on r.aintaining at lees. one i edundant
set of onsite il.C. a.id O.C. power =-o.rces ard associated Cis.r"-u-ion
syste,",is OPE."ABLE duririg accident conditions coincident with aii assumed
loss of otfsite power and single faiiure of the other onsite .".C. source.

The OPEPABILITY of the minimum specified A.C. and D.C. po; er sources
and associated distribution systems during shutdown and ! efueling ensures
that 1) the acility can be maintained in the shutdown o!.. f ei',ng condi-
tion for extended time periods and 2) sufficient instrui::entat,"on and
control capability is available "or;ionitoring and maintaining tne facility
status.

The Surveillance Requirements for demonstrating the OPERABILITY of
the oiesel generators are in accordance with the recommendatiolis

0'egulatoryGuid s 1.9 "Selection of Diesel Generator Set Caoaci:y for
Standby Power Supplies"; triarch 10, 1971, and 1.108 "Periodic Tes.ing of
Diesel Generator Units Used as Onsite Electric Power Systems at
'(uclear vower Plants", Revision 1, Aug~st 1977.

The train H station battery system provides an independent 250 volt DC
power supply for power and control of the turbine driven auxiliary feedwater
pump train. The l.imiting conditions of operation for the train N battery are
consistent with the requirements of the auxiliary feedwater system. The
surveillance requirements for the train tI battery system are consistent with
the requirements of the AB and CD station batteries. Standby circuits provide
the capability to connect the train H battery system to the AB or CD station
battery trains. The train N battery loads are derived from equipment in the
turbine driven auxiliary feedwater pump train and battery sizing is consistent
with the functional requirements of these components.

D. C. COOK - Ui<IT 2 8 3/4 B-l


