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VERIPICATION OF: JAE-CALLC-ELEC-OOBER REV.O

Document Title/Number | (‘530)

suBJECT: STATION DATERY CAPACY UNDER STRTION BLACKOUT ConD(Tio NS

MOD/TASK NUMBER (If Applicable): leA

QA CATEGORY: _ L

FIRE OTHERS

DISCIPLINE: ELEC MECH c/Ss I&C PROTECT (SPECIFY)

e 20 O OO OO O

KETHOD USED (1):
VERIPIER's NAXE: i}LﬁFEﬁ&_

VERIFIER'S
INITIALS/DATE:
APPROVED BY: % DATE: /X35>

REMARKS /SCOPE OF VERIFICATION:

(1) Methods of Verification: Design Review (DR), Alternate
Calculations (AC), Qualification Test (QT)
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DESIGN VERIFICATION CHECKLIST
DESIGN REVIEW METHOD
VERIPICATION OF: JAF - CALC-ELEC-DOB6H ReV. O
Document/Title/Number
| | (se0) oy
SUBJECT: STATION BPATERY CAPACITY UNDER STATION BLACLOUT CONDTIONS

MOD/TASK NQ.: (If Applicable) N/A

DESIGN VERIPIER: 5 %f_&g&a@&w;
signatupe/ /Date |
FIRE OTHERS
DISCIPLINE: ELEC MECH c/8 1&C PROTECT (SPECIFY) i
Check
Yeas/Not Applicable
1. Were the inputs correctly selected @IA

and incorporated into the design?

2. Are the physical and functional
characteristics of the proposed
design within the approved design
pasis of the system(s) structure(s)

or component(s)?

3. Does the design incorporate
license commitments?

4. Are assumptions necessary to perform
the design activity adequately
described and reasonable: Where
necessary, are the assumptions
identified for subsequent
reverifications wvhen the detailed
design activities are completed?

5. Are the appropriate quality and gquality
assurance iremants specified? e.9.,
safety classification.

6. Are the applicable codes, standards
and regulatory requirements including
issue and addenda properly jdentified
and are their regquirements for design met?

i B b

7. Have applicable construction and operating Yn@
exparience been considered?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

NYPA PORM DCM-4,

DESIGN VERIFICATION CHECKLIST
DESIGN REVIEW METHOD

Have the design interface requirements been

satisfied?

was an appropriate design method used?

Is the output reasonable compared to inputs?

Are the specified parts, equipment and
processes suitable for the required
application?

Are the specified paterials cospatible with

each other and the design environmental
conditions to which the material will be

exposed?

Have adequate maintenance features and
requirements been satisfied?

Are accessibility and other design
provisions adequate for performance
of needed maintenance and repair?

Has adequate accessibility been provided
to perform the in-service inspection

to be required during the
plant life?

Has the design properly considered
radiation exposure to the public and
plant personnel? (ALARA/cobalt
reduction)

Are the acceptance criteria incorporated
in the design documents scfficient to
allow verification that design
requirements have satisfactorily

accompl iehed?

Have adequate re-operational and
subsequent periodic test requirements
been sppropriately specified?

Are adequate handling, storage, cleaning
and shipping requirements specified?

ATTACHMENT 4.2 (NOVEMBER 1992)

Yyes/Not Applicable

ves/fA)

@NA
NA
NA

u-@

vu@
v.-@

Yo-@
u-@
@u:

oo/l
oo )
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20.

21.

22.

23.

24.

5.

a7.

28,

9.

NYPA FORM DOM-4, ATTACHMENT 4.2 (NOVEMBER 1992)

DESIGN REVIEW METHOD

Are adeguate jdentification requirements
specified?

Are the conclusions drawn in the Safety
pvaluation fully supported by adequate
discussion in the test or Safety
Evaluation itself?

Are necessary procedural changes
specified, and are responsibilities

for such changes clearly delineated?

Are reguirements for record preparation,
reviev, approval, retention, etc.,
adequately specified?

Have supplemental revievs by other
engineering disciplines (seismic,
electrical, stc.) been performed on
the integrated design package.

Have the drawings, sketches, calculations,
etc., included in the integrated design
package been revieved?

Have reviews been performed to jdentify
any effect on the Check Valve Maintenance

Program?

Does the design for check valves peet the
intents of INPO SOER 86-037

Is the plant reference simulator physical
and functional fidelity affected and it's
design change been factored into the cost?

Refersnces used as part of the design
reviev vhich are not listed as part of
the design calculation/analysis.

NONE

Yes/Not Applicable

ves®
Yes@

ve-@
u.@
r--@

vesfA)
ves A)

res(i0)
rou )

Yos (i)
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NYPA FORM DCM-2, ATTACHMENT 4.] (NOVEMBER 1992) page 1 of 1



NewYorkPower
Authority

e Sme= BEEE S e ==

bonr—JREF -CRLA- ELED - OOTES  rape / of
e STATon [IATERY CAPRITY vue 10 FEBLRLARY

“Z&

= 7
L NDER SBCO Canatr7 QAJS Compues by VEHSTEDT
Checked by A/L;Z»‘i‘{ 5 “"{}

593

2

.

TABLE oF C(UTELTS

See Tioa) T T E

/0 Yo res &

206 | SuscEess CRTERen

2.0 A S SapoTrons

.o | M\(ses
s iy SES oF PrS8-/
# .4 /0 OF R 52 .63 GOMPI/RAIECE
12 TPE/PRA ArALYS IS wiTH LEaitsTIES
¥ 13  TFRESPRA Ar1ALYSIS wrTHenT RaialTIES
42|  fumrSES oF F/SEB-2
#2./ /0 COFR 52.6 3 CpMPAIANEE
#2.2 TPE/ORA ArALNSIS wiTH LERALTIES
#23 TPE/PRA AnNALNSIS KITHRXIT fENALTIES

To | TS And (Zan s sdSIONS

- CEFEREAES

, A7y rE R TS

-34 TERY LvSEHARGE URVE ( Gk FresorRE TC - /owo//)

{

@ttt WhpM

ARS8 D

PISB-! SidiNng Casd ~ 10 CFR T2.48 Eombk/ArJIE
PSB! Siprass Canst ~ TPE/PRA av7ry LEAALTIES

7/ SB-1 Sigwie Care -~ ZPE/RA aiTHealT PEaskr TIES

P SB-2 Sigines Cael = 10 CFR 52 6B ALIMP ssRrCE
PISB-2 SRrmis (CAarl ~ TFE/PRA 4nTd LEAAUTIES
P185B-2 Sipins Caid - TFESORA) pr7sodT FErs TIES

SUMMARY oF (rludiATion KESW TS
Crnsd FSATERY LDa7#H (THEES PAGES)



NewYorkPower
Authority

sowerJRE - OO~ ELEC-OC SCS  vomn 2 o &2
hex STATion [BATERY (GAPAC/TY twe 70 FEpoSRY T3
A///\JZR SE0 C%&JD/”C/A‘S Computed by V&Bm—rw
crecked by AL TN K572 5

T — = ——— — __ —— = S e e It

(1) FARAESE,
THi 8 QALOMLATion> ERVES T2

(A) \SuoercEDE ~TAF /U5 ctisiribens (CagauiATion
BF-0/3 Lev. 2 a4s THE ‘E4nlihATion oF RECSRL "
FOR COMPAIAINEE &! TH THE STATIon (A4 ACKa)T
(S80) Lurk, /0 CFR 5¢.63, A~ND

(8) THAstmR TR0 Foo _Taoprutswirs AT SgprtinisTicn))
FROBAC /418 TIE Ay’ ASSESSHEAT (TRE/PRA)
IR POSES ~THE IMAX/Atir FPERICD ©F TirME 7HE
LBATERIES Fowitd Pl SEBO <0hDS.

(2) &mqs Cror7E/4

(A) :f;.e /O CFR 50.463 QoMPILANIE PRRIACOSES, THE
BATERIES wirid- LoMISIDERED CRPARBLE ©F
PORERING SBO MITI&EGATION Eil/PMERDT SO
ApwCs AS THE BATIERY VOLTASE REMAINS ABVE
SO05 V DE [ THE SAME 2RITERIOR ISED 2 THE
DESAEA) DUITY EYOLE ArALY SES)

(B) ok TPE/PRA pukroses, THE STATiow) BATER/ES
RRE CONSIDERED CRABEUE ©F FPowER s SEO
KOADLS 30 4onxs AS THE BATERY VoiTASE
REMAINS ABNE (0.5 VOE&. THE /ot 5 V cr7Efroo
VS HICHER THAR THE IronIMUN BEGLIEED WL TAGES
SIVER /8 KEFERENAE pIOS. AL 3.



NewYorkPower
Authority

’ a..rlj‘FM‘d—aze- OOM Page -’ of %
s STATion LA TTERY CAHOTVowe 16 FEBRIARY 3 78
RIIDER SBD (Conily TewsS consns vy VEHSTEDT 7

Chacked by /' th_ Lo A '¢“,7,/\/

e R - x 3 _-== 1 R e e e e e S S X

(3) A ssinorTions

() /ZZA B ALBLILA TIEAS EFLEART THE CLIREENT
FIFTV-EtaHT (5F) CELL ConkF/&LRATIoN OF
F/ISB-/ A FSB-Z2. 74/15 /85 V ODC SwACESS
CRt TERIOA LISED FoR /0 CFR JT2.63 COIMPIARIICE
CRULLIIARTIONNS CORRESPONDS 70 A FINAL-

VaL TS BER c&is ©OF LSV DC. THE /015 VOC
4217 TERION LISED FOR THE ZTFE/PRA #1AAYSES
CARRESPONDS 78 A Finde V PZ oF 175 VX

1)) ExezPTAs NETED +HELEIA (faprauT) ADAD , CLIRREL)T
D (oA ) DURATION DATA ACE TRKE <o
FELENIE A0S, ZAb 3.

(.5) A‘oxm SHELDING 1S BASED ©oN F- AOP- 49,
FECENCE wio. 4.

(4) '7‘72' 5 TR Tion) LA TTERIES ARE S/12EDH /N AECORDANCE
1 7H THE METHODGIOGY GIVEN ia) ZEEELE STADARD
M. #ET, LeFECEMEE rbo. 5.

(3) SATERY DISCAIRGE ZHARACTERISTICS ARE TALEL
FROM PMANFALTIRER 'S ((CGouitd'S ) DATR, KEFECEAIE
NS . © Aab /0,

(4 ) e JO CFR 52. 3 ArALNSES COrNSERVRTVELY
SLIME THE FOLLOLII WKEs

I ’ /4/u JA)I TiAL- ELECTEOLY TE TEMPERATIRE OF &

1

v BATERY EAD-OF~ 4sFE (ECL) eonbrTIonNs



NewYorkPower
4« 2o

Authority

bomes ~JAF~ CRLL - ELEC- OOSES van
e STRTROM fOATE RV CALREITY vue JOFEBUNRY 93
LINDER SEL (B QDITICKS  comss vy EHSTEDT 2

Checheo by A/«.. 'Z!._;[_ "N ‘t\’; 2

—= e

WSSt A g g

THE sl INITIAL ELECTROUNTE TEAPERRTidEE
S SIrMPTion) RESLULTS I8 SR IAATionD oF A 07

CORRE A Tion) FACTOR IS THE ERLAUATED
RECKIIREDL CRPACITY. THE EL ASSUIMPOTIEA

OE CLIL TS I8 U8B Tica) OF A 258 caeesd7on
FRaQTaex .

(#) We LRE /p@f O OLIL RTINS ARE JERfCRIED

BOTH L1 TH Arid @i THOIT THE EuEETELNTE
TEMPERA TLRE Andl S ZOIELTION) FACTORS.

+

40 iy SES

N T TRL OF SIX OALBULATIEONS ARE. AnALYZED,
THREE FoR EACKH BATTERY., (DNE PrIR' OF A CUIARATIONS
REL RESELNT THE XNt YSES " OF RESORD FoR CorkiAniCE
U TH | THE SEO Kk FoR EACH BATTELY. “THe REMAMyALs
CAULATIONS ARE PERFORMED 70 ESTIMATE LBATELY
CRPACY TV (LsRETIME) WNDER SEO ConibiTionS FoR

Z2E /Aé/? PUIRPOSES

#./ Wum;v.ses oF AHSB-1

1.1

/0 e{{e J2.63 ComPisANCE

|
A= BETRAILED v KEFELENCE woS. Famd &, THF 15
REQINRED T& DEMCrISTRATE THE EHIBUITY T BPE

w1 TH, A SBC EVEDT FOUR HOURS /) LidRATIoN), HERAE
TG ARIALN SIS FOAOSIDERS A FOlR IHow) R EXSSICE T7aE.



NewYorkPower
Authority

LT T ~JZF-;4/-C'£AEG' 00 ?68 Page J' of s?é
o STR Tion JRATIERY CARPAGITY vue /0 FEBLUIARY 1+ 23
chriter SBO ComtiTicnss o w VEJSTEDT QD

2 > 4 5 -
Checked by N o *’,}‘J P

B e e e e o =

- =

= —— ——

TROLE 1 oF REFEREN CE po. 3 PROVIDES A LIST
OF LORDLS | CURREM TS, AL LOAD DLRATIonS FoR
THE OESIon) DTV CYELE BASE . TH47 PROFILE
(HIRRELT L>RAW VICE TIME) /S BASED OX) AL
ASSUMED +ARGE BREAY LOCH 20 mc/DENT
L TH A LOSS-OF - OF FSITE POLER ArD EFFESTIVE
LSS OF THE A BATTERY CU/MASER FoR T
AOLIRS. L1 7H TIHE EXCEPTIONS AOBED [BELOL), THE
DESKon) LLITV CVOLE LOAD LREFUE SERVES AS
THE [BASES FoR AnAeYSIS OF SBO m477EeY
PRI TY .

FRom KEFERENIE nie. 3 TREUE Z, THE DES/SA
DTV Y EE ACAL PROFUE /S :

Tine TaTERVAL (Min)) e T (ARS)

1

o~/ GP¥ *
/-2 blé

T L0 IFT7

Gl —w7 23
10 9- 720 A3/

R TUE CPV B VALWE 15 THE MICHEST I eCEsST
DEMARL LUR/NG THE FIRET rinikl 7E

THE SBO Lokb ARCFIUE DIFFERS FRoMH THE
DESI1&EN LudTY CVCLE LROF/L € IN THE FOLLOL/AS

| (1) THE SEBO PROFILE ASSUIMES LOAD
. SHELDIRE N ALCCORDAICE to!TH AOP-47,

(@) THE SBO PRoFILE ASSUMES
| ConTinvels RO/ C oPERATION,



NewYorkPower
Authority’

e ~TAF - CRLA-ELEC- 0O86S 6 26
e STAToN Aevrgly @#’A«!ﬂ? /qusluﬂ»ev "
omputed by quwm

LIWIOER SEL Comts TRonS
Chacked by AJCTLSZA @, )

== < =Y

s = e e e T - o s =

(3) THE SBO PRoFILE IS BRSED O THE
REGUIIRED ZOPING DIRA TR oF FowR HaiRs,

(4) TE SBO LPRoFIUE FoNSIOELS ELC LoADS
A [BREALER RELUOSwIE 4oADS (FoR
ES TaRATicwd ©F A2 PoulER FRorm THE
Vw4 vav'zsn) A R/KDOA LOADS .

AAOTDETMERTS 76 THE DESIn) DTV CVOLE AGFILE
va EEfLECT THE XNOE S - SPEosr<AT
FDQS’DWGAJS AAATE OMSSEDM

MA SHENLD /AN

7': ACADS SHED FRoM F/SB~| ARE Gt VEN) /N
AAOLP - 4G Bl SUrMMARRIZED /0) TREILE 2 oF
AT ROMMELT & TE EFEREACE Ad0.F . LDATH
FOR THE SHEL LOANS /5 S VER) BELAC.

LoAd CumeenT (4) TiniE Sifen (rerm)

1
|

4

G o) B 4 3o
| F/ - FA Sy 3 Jo
DO LAk TInG 4372 *™ 3o

F/A2C- LIPS 2P " &0

* THE CURRENT LRAU FROM THME LIPS 1S TAKEN
Aem 72«.4:1: OF SEFEREIAE 0. B3 A7 THE

“ GO " pprais TE ©

ww DO LisHTine parErs EADC- -/, ESWDC-/, £2
A ELRDCZ ARE SHED. THE CuRLENT
DORAGw) ASSOC/ATEDL ot THoSE AdrELS
/& ESTIMATED AS Foulowds:



NewYorkPower
Authority

P —,A.:‘W W'&fd’ m Fage ? of Zé
e STR i) LSVTTERY (TAPACTVove / TFERRUIARY 1+ T3

T P £
Cheched by /| /¢ & A e 7

— 2 - =N S E L o e —ees S L — o

Conrrineianss AL CoReenT= SYeow _ #9/7A,,
/2o V

Conrinueess D C cuersoT= 145 VL (.,zg/;)u}?./z/
120 VAC {

THE NS VDO VO TAGE 1S A ASSMOTROAD
 (BASED on BATERY BUS VOLTACE THETY
| MINUTES M7 THE DESIN LTV CYCLE)

1

{

SSUB TRAQGTING: THE CURREDT LDEAARDS ASSOI/ATES
WITH SHED ACARLS FRoM THE DES/Gw) OLITY
F.'.YC'J.E Y/ELIDS TAE EFOLLOWINS LAFLE

“Timg TnrEevac (atrn) CTsERT [ AaPS )

o~/ &7
/-2 é2é
230 IgEFE?
I/ - 6O s
G/ = /20 /37

R ORERATiow)
| :Ecraeaxes A0, B READY POIISIDERS PoATTiniCL)s
RUN4oAD S FoR A3P-3 Awp /P-4 SO THESE /S

MO ANEED 70 ADTUST THE LES/Er. LLlTY CXOLE
PROFILE FoR SELD CoOSIDERA TONS .

‘

_§£>6 AoApS

X EFEREICE 10. 3 AuREADN CONSIDERS THE
LOADST REFLEOTIVE OF SkliOESSFLLL 57;ae—r/
KUIin) OF A PR oF EDGES /A THE F/RST
SERCIDS OF THE FECFILE. THE OESASK LTV




NewYorkPower
Authority

‘-mo-'w m'afd’wgég Page 8— of %
i STRTION L(BATIERY (LRI TV e 19 CEBRUARY 573

M S& &A}Dﬁws Computed by %ﬁm@
Choched by /0L AS P

3

s_SSs s ——— — s S = e ——— T ——

CVOLE OROF/ILE REFLECTS (Tod77/A6CKS OPELATT
OF THE GOVERIOR [LOSTER fi/MPS («73&5 -S4

AND SC ) RS «iELs A S THE FUELOK FZIMPS
(9B P-%A Aand #C). T#HeE SBO PROFILE ALSC

AESLIMES EOADTIAUIOS CPERA TION of THoSE
fUIMP S, To CoSERVATIVELY OVELESTIMATE THE
VUIRREADT™ DEMANE i) F/SB-/. EDE FrELb
FLASI AN o D24k BE TREATED A4S 7 RANDOAM LOAD
OFE 110 A AMAGHITIOE XD 45 LDuRATIEN 14
THE SEBO Al SES.

A £rs7erATINn LaADS

CESToRA Tions ©F LPowER FRoM THE HWIKY SYSTEM
FTe THE /OSSO0 LIS KRpLIRES REALOSIKE oF

THE FPhkELONANE JAERERS .

c BRKE ¥ 10012 FRom LinE ¥ 78 THE ~RTH HAUF

OF THE HSKY BUS ((ConSERVATIVEL
A SSLIMAIES THE OrSECANEL)T HSELE
CPEN)

| KV BRERS  FRom RSS TH,'TiRousH " r0 3oo,
TS THE OISO AIS

KEFERENCE AC.3 Con)TAMS A S 2H ieosd

M SEOIATED ciTH SRV BCERMER RECLE SWRE (78
THE J207% MMITE). THE CIRREST DEAANL
FOR THE /c0/2 JBRERKER +S /A (FRom
KEFEREAICE WO, 3 | ASSldpd tador TIE ChIRAOEAST

DEMARD FOR RECLOSULE EGuiAS THE LEAANVD
FOR LPREAKER TRIP). THE To7TAL RECLOSILE

LOAD OF /9.2 4 coiie BE TRERATED AS A
RAPIDOM LOADYE



MNewYorkPower
Authority-

fonnd A~ CRUC - ELEC-OCRCE e ¥ o 2&
e STRT oM fSATTERY (LR TP e [ PEEBULARY 5 3
LIOER S CRilr7IonS oo vy VEHSTED 7‘&
A Lz "A_f‘\_ f’(%/ )

Chechked by - b

_ S x SRS e e S e S e ¥ .3

’ﬁf RE St TinXor LU PRk, /i E /S

Timg ZaTERAL l”’p) CRRENST (M )

o/ &5 ¥
/=& Gl&e
£ =30 g7
T/~ o o5
G/ ~2%0 /37

THE ToTHE RAnLCH LORD 'S /2T AntPS.

THE SI1E G AL LU ATION FOR THE HBME ki E
1S GIVER s HTTACHMEDT 2. THE REGLIRED
\POSITIVE FUARTES PER CEiL /S /2.2/ o /3,
THE AR ABLE LPLPC 185 /e.

1.2 ZPE SPRA ALYS 1S wnTH [k TIES

THE LOAD PROFUE LUISEDL 100 THE 10 CFR 352,63

| EARBLIAATION) IS EXTEADED 7T EASHT Iawles

BY ASSUIMING ComOSTART CURBERDT DEMAIID
AETER SIXTV (GO) MmiITES. A SwatesS ce/TEeidn
OF /01.5VOE (1.75 VRE) 1S USED. A5 Spows
vl HTTAC el T B, FISB-] 15 RAPREUE oF
SOROERING SEE LolDS FoR 18) EXCESS oF EAXSHT
MOURS ASSUMINGE LORD SHEDDING PER AOP-45
AL CORSELVATIVELY AESLIMIAS 18 TP 4O
ELECTROLY TE TEMPERATILE Anid [BATERY
ECY. CoLITions .



NewYorkPower
Authority

.W(%&C‘&fd’wm Page e o Zé
e STATioN f3ATTERY CLRRAITY ove /P FEBRLGRY 1+ 93
LWOER SBE ity TIonS corvomevr | E4STES T 28 D

Cheched by Ay C_Z»(.l A é(l & 7

S g

¥ ===

¥ /3 ZPE/oRrA AAarvsiS wi Wﬁe’trnxmss

'Z&Qn«yﬁuzor‘¥~3ybuas 7 SB~! 15 CRAPRBLE OF
PO WER /A SEXD 1oRbS FOR 18 EXCESS oF /2
kRS A SSUMING LOAL SHELD INE PEL

AOLP - 47 BLT MoT APLRLYING SCOL A 40U
ELECTROLYTE TEMMPELA TIME BORRERTIoN) Fhac LS

42 i vsEs oF 7/ SB-2

“+2.1 SO CFR \5D.63 ComMPiL/ANCE

“THE DESIA DUTY OVCLE Lokd PRFUE Fok P/S8-2
1S TRMER) FRom TAALE I OF SEFELCEAIE 0.2

TimE TROTER VAL (arrw)  (skemoT (Aris)

o-/ C7-1- el
/-2 35
. 2-&o ¥
, Gl!-17 a4
| /20 /!~y

:” THE STEA VALE 15 THE WIGHEST OWRRENT
LEMARND LR 12 ~THE FIRST MinLTE

ADTOS TMHECTS T 7HE ABOVE PROFILE 7o
EFLEAT SBO - SRECIFIC TORSIOERATIONS XRE
DISCUSSED LELOW.

1



NewYorkPower
Authority

T OAYL-ELEC- OO8EE 1w . 2
er [RATTERY (ot ﬂﬂs&ewev .93

Aoseﬂ &wcvﬂous s b VEHSTEDT KT
necked by AJCTB "‘fj}/ ,

= = ——— = = R — ——

LB A0 SHE DO /N

“THE LOADS SHED FRoM HHSB-2 FRE SvVUEN /N
O~ G 30> SUMMARIEELD +8 TABULES oF
AmRAHMELDT L Te AEFELENAE o. T. [OATH Fer

THE SHED LOADS ARE SIVER [RELOW.
| Less  _ClmeroT(8)  Tinte Spev(rs)

. P¥P-2 /P2 g
| I/ P- 7B .- Jo
| DC LasHTina &7 32

" DC LrshTinxe PAVELS EADC-2, EHBL, ERDAE,
| AND ERULL ARE SHEL. THE CURRETT DRAW

| ASSOC/ATED wlTH THOSE LANELS /S ESTIMATED
| AS FOLIeOS:

&aﬂmoos AC CoerenT = Ffecl . 70 A,
" 20V

 Connmienss DO CurpesT * #5 VIEC « GFA
« /20 /Ae,év) e

SUBTRACTING THE QURRENT LoADS ASSOCIATED ITY
FTHE SHED EQUIPMERT F Rom THE DES/EN DUTV CYCLE
Y/ELDS THE FOLLOLOING LROFILE '

Time Lorervi (rmw)  (CureesT (44»;)

1 o -/ r 7.1
/-2 A3
2-30 ol
B/ ~eo
&/-/17 sod

/e 7//



NewYorkPower
Authority

bommd A - CRULE-ELE & - o Fex Page /Z o ko
e STRTio A LBATTERY (TPt TVw. /¥ FEBRUARY 1 T3
M SBC ClonbiTionsS o vy YE. Msn’o-rﬁj

Checred by /¥L<—- x ‘bx,

———— 2. - & T FSX D s e e e e e e e e e =y -

NeTE THE DES/GwH DTV CVOUE CALALILA TTOm
ASSLAE 8  PH-2 Bas TP B LERE SHED
AETER (o0 Miai TES .

HPL T OpeosTios

XEreresE rio. B oEaDy CoSILERCS OTIMMCH S
IR | AOAOS FaR S3P- /90 Awe S3P-/¥ So
TTHERE 15 A0 NEEDL Te ALTLST “THE DESI&O
DLITV CVOUE FRoFuUE FaR SED omsibERATIOAS .

1

EDGH oans
| LoAatzi BEScOIATED wiTH THE B ane D EDSs
AARE TREATEL /A THE SAME NMARMIER AS LS
ASSOC/RTED COrTH THE Fanid O MAKH/PES, /.E.,
THE O IEBIOR SROOSTER Ank) FRIEL Oid- L ntPs
SIE TREATEDL A5 CORNTINICUIS LOADS Awd F/ELD
FAAS Ko nSr A5 H RARDO M LCAD.

AC Les76r4 Tiow LokbS

TTHE LOAD ASSOAATED LITH LESToRATION OF
AAC LOER 1-Ror TiHE /ISKV SYSTEAM To TiHHE
SO0 RIS 15 THE SAME A4S R RLESTERA TN
OF THE /T0C0 Lus,; +E., /7.2A TREATED
AS A LRArRDOM LoAd

“THE RESVLTiNG SEC) LOAL PROFILE Foiloeds :

Tine TOTERG. (M1a) CharmeersT (- Artrs)

o —/ STY

/-2 735

£ =30 af afm™
F/ - o -

Lt 2de Py



NewYorkPower
Authority -

Fonnd A~ ERLE~ ELE T~ OO BEY rope ’3 o L&
w STRTien J3ATIERY (T4AREN Vo /Wf;,g.eumv sP3
Mmc.e SEBE andITions <o /Asm-r*jg:_)

Cheches by "-x CEg A J’/i

—= o —— = == = = . __ _

T TETRL RANDOM LoD 1S /2T Anes.

/ﬁé’ SIRIAKG OPh. PLILATION FOR THE SFBONE LOAD
 POROEILE 15 Cr VER) I SATTROHIMERDT 5. THE REGLINED
POSITIVE PLATES FPERL CEis 'S F 58, or /0,
AL THE ArAiiACeE T s Jb.

#2 2 I Pé’/ PRA SIrnie Y S15 #17H FEnilg TIES

;7’51.040 PROE]LE LISED /100 THE 10 BFR 52.63

| LU RTION 7S EXTENDOEL T& E/16HT HalRS
BY ACESUIMING CrAISTRT LlCRELT LDOEMArID
AETER SIXTY (60) AMiak)TES. A SUACESS CRITER.
(OF /015 VOE [1.P5VPC) 15 USED. AS Srocon
o AT ERST G, P/ SB-2 I8 SAAROUE
LPOUERING SO £0R0S Foe /N ENESS oF EASHT
SRS ALSSUIM I WG diritls SHEDDING PER ACP-47
|ARD CONSERVATIVELY ASSUMREG 18/ TR 4O
SLECTIOLY TE TEALLERATURE AL BATERY XL
AT 70/IS .

+4.2.3 TPE/ORA Aty 518 w Thaur PEARLTIES

 ATmaesrEST T SHews F/SB-2 /5 asirbie OF

| POLERING SLE0) LomnbS FoR +& EXcESS or /2
féu/ S ASSUMINNE LoD SHEDDNG FPER A0F-4F
\507‘ ANOT ALY iaNS EOL AND LOuw)
ELECTROLYTE TEMPECATIRE ZoRRECTION FALTERS.

c e =



NewYorkPower
Authority

bow T~ CRUL - ELEE - OO SES + o 2
v STATion fAATERY dvmrnr /¢ /euur .
M 7, CondD 1 TTOA)S Compund by 4(5 732)7"\&()
Cheched by 1 (< ﬁ/f‘ p

e ——— === = ———————— = N

- /&5#4.75 AnD &/&Ld&zon)s

/45 :Sobw»\) v /4774¢4M£AJ7' AOS. L TrhRosGr F,

@) Bo7H P/SB-/ Awd F/SB-2 HRE CACABLE
OF JDuIERI NS THEIR BESFEATIVE SO
LOADS FaR /) EXCESS OF FaUR HasS [JIrviE
ALIHALSTRALANAN s BATTERY Vol THACE CREQTEL

| I OR S TR 05V D,

307# I SB ! S P1SB-2 prs SArRELE
OF LPotbinG THEMR CESECTIVE SO 2odds
FOR EIEH T HowkRS b’ IMAATTRIAIAE
JBATELRY Vol THAGE CREATER Tl o) OR ELphiii.
To LT VWV DEC, ASSAMIAS IANTIAL I~
ELEZTROLYTE TEMPERATURE Al BATERY
EOL.  AdorbrTienis, A

(cf FeTH  FASB-1 A P/ SB-2 ARE CAPRALE OF
| OUERINe THEMR RESFEATIVE S L0ADS
| Fok TUELVE IiIRS LOWUE MANTRIAINE
NDBATERY LCUTACE CREATER TiHdn) OR E4ulAL
TR L0LST VOO, ASSIMING LAY TIA LOU
| ELECTROLYTE TEMPECATIRE ArD [AATTERX
EQU (Conilr TTEn)) CoLCRECTON F ACTELS
ARE  AOT AL ICRBLE. .

{8

i } 1 $ } |
—— —— "“—‘V‘“‘ e C——— -

I W SE——

e — —

Y S



NewYorkPower
Authority

bowt T AF-ERYLC— ELEC - COREN e 735 o 26
v STRTION é«msev CoAARE/ TVoue /¥ FEPRUACY T3
LIDER SEL> ConiDITions cosms vy VEASTEL T S

Checked by -‘"\/C 5% £ _j)j«' z

’ — = = = = = ==

Lo REFECEACES

(7)) TJRFAPL LIFSAR Sec7ior & 7

(2) AVPA ChareuaTmn JAF- CALE -ELEC - cO#2 T,
| XEuSIion O, T/25 V OC VesTHaSE Dok
| BATERY fo AND ASSO/ATED 44305 ",
| TeiaE /99.2.

_ @)‘ ANVEA Cap auiss Tios TAF - QAUC-ELEC- coV3E,
XEUASIeN T, Y25 V OC Ver7HAE Deop
\BRATERY A AD ASSOC/ETEL 4oALS
CCTORER /IT2.

L7 Z.#J F-ACL-49, STariac [Piaokalr ', Xevisen 2,
L DATED 2/ rrakel /990
| @% ZEEE S7ANDARD Ao, ¥55- /983, "AkormrenDED
| fRACTIEE FoR SI2 NG {4 TTERIES
(&) Cruun Tna. prAwins wo. TC-107cyl, * Bemmeey

| Dusasaase LRES ", (A Cot¥ 15 1L UDED
| AS ATACHMENT A L 76 THS BUAUSATIN).

| (?)l NYPA arawunbTions TAF - &F- O4F KEvisren O,
*

VAT (oo (APABIITY LINDER SEO .
L Cand/TIonS PER MUMAKL. &7-C0 ° Seavion 7

' (Ej AMPA Car i ATion -JRF-8F- /2, £Zusen) O,
| “DETERMNA TN OF A iRED (SAS
| (oPrace LRATIo PER AMMARE. §7-C0"

(9) AVPA Lenee TPN-F/-044 13 SeprEMBER /99|

(/0)1 ot BATERY LATA (A ZePY 15 1AL LINED
| AS ATTACH HERT No. T 78 THS aAicuik AT )



WPERE HOURS PER POS1TIVE

AMPERE HOURS

240

160

120

‘Q& 4 4 i > : // -, "\,‘.@ jesv na Tlv erre

\N o Wk GOULD imc
' 1 - M ,‘/"

4 THAHAAEN T AE. L

7
-

- iNIT) +2 00
N S ey L
— . e . 28 -
Py AVER4ee voy ¥ SE L
| “-.m“_m ’
: g e
T — SR '] 3‘
| { | -t 70 °'
i' 160 '
|
| ; H
H DISCHARGE GHARAGTERISTICS | OF
G J | | GOULD TYPES | |
1 NCX B NAX - 600 NGX & NAK | 1680
/ '31 & . NMCX B NAR - 750 uzl A NAK - 1808
' i & NCX BNAX - 900 NGX BNAX - 18B0O
: | & HCX B NAX - (OS50 NEX ANAX | 210Q
e A | MCX B NAX - 4,200 NGX @ NAX | 2250
/ | : - NCXBNAX - 13850 NGX 8 NAX - R4DO
' - a® NOK 8 NAX - 1500 NEK BNAN 2580 |
‘ 4 ‘
,/ 3/ » o wiTH FULLY GHARGED sr:me
/( ! ~ : GRAVITY OF 1218

TTF (a8°C) ‘

" \ TRENTON, ¥ J
o — MAY 24, 197} - DWN WEC

‘ |
%‘b’ ~suingl} ot

i - :
' | : :,“\!L’\v‘\\ fmev | & B
N a. "50, ‘."n. ‘Sos, P ——¥ pave {10281 [z 13 1
: l . ) \ —y———
5 0 , « * 100 Hno

|
aMPS PER POSITIVE ( 27) TC- 10701

LS A .




tows JAF-CALL-ELEC TOOB6E  owe 3 3)ANGS P /7 F

l,o-nt Exp«wd M-mmum e, e
L)otuolyte Yfmp F 60 Cell Volage /. X/ Cell Mg @4&0 el Type ‘Za/oo Sized By £LJ

T e Tw T ow ] ; ATez

&) (I |
| | ] ; F(".. red Section S.ze =~ ¥ 56‘
| ! Capacity at ({3} 16A 1 = Positive Plates ” )
| , T Min Rate or 5.3
| Change in Duration Time 10 End (BA) Ampl Pos (Ry1}13)s »sl»- Rated Amp Hrs A
| Load Load | of Period of Section (’m’id/ ”
Porcod Iumpnﬂ' lampﬂﬂn meu:u: (minutes; “'3' K 'trlor h7 ) ?ul \lwﬂ \f! \' ///fo,c.k

\t(l-(m ! Fnut Penoo Only I AL = grum than Al gotu brrlson 1’
! M- 7 TT..M;, t 1 224 T sFzo] o
50(' 1 Total l féol e

Section 2 F-nl Twa Ponom Onl) i A3 s greater than A2 go to Sotl-on 3

L —————

Z_TaAz

s et g e e — _...—\__..__4 e o

72 311 - w1z / Ced ]

2 Total f@f A

S«-uon 3 = First Three Ponods Oniy - H Ad '"nlﬂ th A3, go to Section ¢

4 Jar- g . 1 241
= — = R

% DC_ N 728 B

Section 4 — First Four Periods Only — ir As 15 ‘n.m than A4 go to Section 5

- - - /J - * > ey 4
- _A‘— - - - - and
A~ A3—A - "M M-
4 Ad= s . - - -

S 24
By ¢ Tou e729 | °°°
Section 5 — First Five Pmn{omy ~ Il A6 u grester than AS. §9 to Section 6
4 s M

/
4+ £

e i~

I

efeinlnre
sielelvle
vislalate

5 otal ?. 84 -
Section 6 - First Six Periods Only — If A7 is Eresier than AG. go 1o Section 7

Al= - - - -
i - - - - -
- - - - - - -
4 L4~ 4— - - - - - -
- - - - - - -
Abe - - - - - 3

I3 o .e e

Section 7 — First Seven Periods Only — If A8 i gresier than A7, go 1o Section 8

Al - - - -
Al= A2~ - - - - -
3 - — - - - - -

Ad- - Al - - . D

- - - - - - -
Ab= ~ Ahw - - - -

- - - - - -

ol
7 o L g

Rendom Equipment Load Only (if needed )

R AR= /zq Al—o-/ﬂ MR- , |TMR- H/ /‘z¥ I SO # LR
Max imum Suze (8) . &ﬂm&uﬁ‘_& Uncorrected Size — (U (10)

Usan X Temp Corr (12) _/./ Design Marg (13)1 * Aging Factor (14) 1 “(18) _L2.2/
When the ce mllb).mtﬁuaohm-dcdluulbor-nlmnllunqumu

(A}~ Pomitive Plates
Reguired cell size (16) _15_
(B) — Ampere Hours Therelore cell(17) ____ @ eQuired

Fig 3
Cell Sizing Wors Sheet




Pvmen .._ﬂF CmLC’ 5{-54' G(—:g@ ')uc 2= :;75 Faao /5‘7 o:Zé’

l.utcll E-pﬂteo Minimum / ‘Ff 47 ‘
Uvrunly e Temp 'F 6‘) Cell \mugt Lol "‘(@w [ Tapr A N7 —Z" weed By -
TX ey 3158 -
! 2) 1 } L 4 I 54 1 6 i
{ ‘ | | Regquircd Sect wn Size 4 pe’//“
| | Capacity at ! 3) SA1 - Positin Ployes
% | { | T Min Rate | 3 “/
| Change in | Duration Time to End OA Amp& Pos iRy i|(31s 16B)= Rateg Amp hs &
Load ? Loasd | of Period of Section , t — MJ—W
Period i'amp"n: l amperes | L minutes ) minutes) 1" VhB) K Par:uv k, ) le \ lmrl_l Neg \alues
: i roup SRR - ,‘Q <
Section | First Period Oniy — It A.‘ " gronﬂ than Al go 10 Section 2 8 =1
H SR, <l gyt oo :
I*"ﬁf{]m odeBivi- 7 1My . | séo o 34l
Sec | Total J}{ R
= FIRUEREERES oo s . el V- I | 3
Section 2 F-m Two P!nudb Onh If A3 s greater nun A2 go to Section 3

o Ja%Pd A ogad '“’”TM}»'/‘”HI;}S&Z - 2 | 80 <3¢
z Al A2-Al= M2= "7 M2 -, /? m
. e

ub Tot
’.’ Total X/ J .

b«-uon 3 - First Thm Ponods Only ~ H Ac 1 greater than A3 go to Seruon 4

| S —

*M3= /7O0&

C 4
Sec Sub Tot
Tot

: o SPs | T

Section 4 — First Four Periods Only - If AS i greater than Ad. go to Section 5

Al Al—0 .« =M1+ - §. .25

A - 2-Al= - - - - = a‘;/
K Ad~ A3-A2- ; “MieM4~
4 ‘1 - Al -—A - - - - e

o Sec il.h Tot
4 otal é QZ .
Section 5 — First Five Periods Only ~ If A6 i greater than A5, go to Section 6

Al= '_A‘ - - - - - A_”.”
p Al= A2-Al= . “M2+ M5-

Al AJ~ - - - + *
4 - — A e - - - -

As. 3 - - - - -

5 otal y’zg e

Section € — First Six Periods Only ~ If A7 s grester than AG, go to Section 7

Al= Al 0= - - - -
Ale A2-Al> - - - -
k - - - - - . -
4 4= Ad— - - - . - -
- - - - - - -
Lb- — - - - -

- O .- s

Section 7 ~ First Seven Periods Only — If AB greater than A7 go to Section §

Al= Al —O= . - . -
P Ald= AZ-Al= - - > . -
} >0 - - - - - -
Adn Ad—Ad- - “Mis M~
- - - - - - -
- - - - - - -
- — - - - -

Random Equipment Losd Only (if needed )

R AR- /2G | ARy MR= , |TMR- / Jeo 0.5/ ces

Max imum l«uza Swze (B) w_ . Mn‘oaﬂo«mln(ﬂw Uw&u-wjulm reof

US (11) * Terp Corr (12) /- f  » Design Marg (13)1.2 » Aging Factor (14) 1.83° (15) 3.5/
When the cell size (15) & slandeard cell size, the next larger coll u required.

Positive Plates

Required cell size (1
(B) — Ampere Hours Therefore cell { 17

» required

Fig 3
Cell Sizing Work Sheet



AT OUCHEC: OOBCE v /Ggw¥3 M /P or 2

Lowest Expectied sy Minumum
gy PO

Electroiyte Temp “F Cell Voltage /. 735 el Mig &lﬂo Uell Type Am/% Sizen By A‘r\/
- 1 - — —— Y - v Y I ‘ -
1 2 } | 4 . ' ! 74
E i | | Reguired Sects = Size Ttﬁ
|

|
1
1

! | | Lapacis at 41 16A = Posstive Plates -/
! | | T Min Rate | ?/56

| hange 0

Duration lime 10 End LA Amps Puslﬂyv‘:_)a- 6B lated Amp H-s M&
Load Load | of Period | of Section or [ 3 . v
Period | (amperes) | (amperes) l«m.nu:m« | minutes ) (6B K Facior Ky [?o. Values I Neg Values “’//o
S s e (NSNISNAN, [N - o e S A4
Section | ~ First Period Only ~ If A2 is greater than A) 20 to Section 2 QNAL.T’

L T Taioglilni- 7 It 2 1 7a0 | AL3/] ... 12 4=
I i - - Sec | Total l.’l;{l . °A'

Section 2 ~ First Two Persods Only - If A3 s greater than A2 po to Section 3

1 AL P AL oLy \ " T 7o 1 a7 |
: . . -5 5
Sec ub Tot

2 otal e
et L g it —d P L
Section 3 — First Three Periods Only ~ If A4 is greater than A3 go to Section 4

v - S— "

. —= =/ (T=Ml+MZ2+M3 < b % 3
- - -Al'i Y T= . - a
¢ ub Tot

oy 3 TTotal = s v ‘7'7

Secuion 4 ~ First Four Periods Only — If AS s greater than A4 #0 10 Section 5

<

Al Al -0~ - I - . - | BT
r; AI‘ » e - ’ = - - P
b Ad= Ad—Al= 3= *MI+Mg- <.
4 Adx Ad_AJ- ‘% Mg~ g
-, Sec
4 otal % ” Z .
Section 5 — First Five Periods Only — If A6 s greater than AS. go e Section 6
, (3.5 7 i
: o~ 29 . 4
IR Ll AI—AZ~ & TMI- X ;
L A% | A ATy TN B2 (*M{+MS~ L5 y
g 2 S—Ad= M5« 2T M=  Zaded
: I"" 23| """

Section 6 — First Six Periods Only — If A7 s grester then AG. go to Section 7

. - - - - -
p Adw A2 Al - M2+ -
Adw - B - - -

r - ﬁ-An - - - - ™
- - - 2 - - ©

Abe - - - - -

¢ P

Section 7 — First Seven Periods Only — If AB is greater then A7, §0 to Section 8

Alw —i}m - - - - .
YO —Al= - - . T
- — - - - - -
4 4= Ad— - - - - -
- — - - - - - -
Abe ~ AL - - oM.
A - — - - - -
ot
7 L2 )
Random Equipment Load Only (if needed )
R ARe /2G| AR/ 2F MR~ , | TeMRi« / /60 o.8 L
m;.mu- Su- (8) LE:AeD+ Random Section Size (9) O X/ + Uncorrected Size — (US) (10) 4T. ¥4
(11

¥ Temp Corr (12) _/.© » Design Marg (13)1 ¥ Aging Factor (14) 1.0 ~(18)

1o
When the cell size (15) u standard ceil sz - the next larger coll & required
Positive Plate,
Required cell size (1
(B) ~ Ampere Pours. There‘ore cell ( )

» required

Fig 3
Cell Sizing Work Sheet



Project \f{?f ,@/]L.(?—:'g,{_fd— CC %T ,D.“ :_1?_’95 Page ‘@ ok Zé

Lowest Expected Minimum
Electrolyte Temp “F éc Ceil Voltage 7. 57 ell Mig Crwisd) | ell Type NQ/-?‘/mSuec By K{ry

—y - - s 45
b T& (2 ! 1) ‘ 49 I 51 I 164 T (74
' i l | I | Reguired Section Size
| | apacity at (31 6A 1 = Positive Plates
| { | T Min Rate ! or
! Change in | Duratson | Time 10 End (BA) Amps/Pos | Ry 1 [{3)x (6B)* Rated Amp He
|  Loaa Load of Peniod of Section or —— SSS Dels
Periog Jv.mponm J»xamp"eu (minutes | Iminutes ) 68) K Facior 1Ky} [Pos Values | Neg Values
Section | — First Period Onty — If A2 s greater than Al go to Section 2
1 lAh_fESIM u{ﬁw' ! IT=M1' z | s 2o T ..
Sec | Total O
Section 2 ~ Fust Two Periods Only — If A3 s greater than A2 go to Section 3
e R St A SR esaine: A N
1 [AI' Al ~0= 1+ / [T=Mi+M2» 4?‘/
2 A2= A2-Al=) 2= J M2~ ! y A,
é— ¢3 L
Section 3 ~ First Three Pensods Onty — If A4 is grester than A3, £0 to Section 4
~ L:ﬂ.' - ! T= - M s -
) - - - Y - - -
Ad= A3-A2~ » *Mi-
~EMN Sec " ot

3 otai ;—:‘ 2% dads

Sect:on 4 — First Four Periods Only — Ii AS s greater than A4, §0 to Section §

- ’ - - - [ -?/ -
- ! - - *
y - - - For ) »
Sec
4 otal \’.2¥ ";_

Section § — First Five Periods Oniy — If A6 s greater than A5, go to Section 6

iw - / - - -
. Alw A2~ A - 7 - -
- - - - “M4+ O,
4 - - - - +MEe
5 otal .”"3 L

Section 6 — First Six PMOdy—llA7upumuuu AG, go to Section 7

Alw - - - -
v AZ-Al» - - - -
- - - - - - -
4 4 4— - " - - - -
- - - - - - -
Ab» —~ AS= - - -

Section 7 — First Seven Pernods Only ~{ AB s Ereater than A7, go to Section B

Al= - - - -
2 Ad= AZ~Al» - - * -
4 Al - ALw - - - -
< Ad 4 - - - - -
- - - - - - - -
- — ASe - - - - e
- - - -

Random Equipment Losd Oniy (if needed)

- ARe p2C | AR—0=/2F|MR> / |TemR~ 7 S 24 J.oF see
Mex imum Size (8) + Ra &nmﬁusﬂ_éﬂi-tlmﬂu—(unuo; fEF

Usan ¥ Temp Corr (12) ={_* Design Marg (13)1. & , Amrmqu”‘f.“”
'bonuueounn(lh-mmualwaﬂnn,lhcmﬂmeoﬂ-mmd.

qumndcvﬂuu(lﬂ__lLM'- PR B
(B) ~ Ampere Hours Therefore cell A7) ® required
Fig 3
Cell Sizing Work Sheet




Froect \‘ﬁf’— C’é‘(," gj.fﬁ".i_uc?é?g

l.ounl Flpoﬂod Linimum o
Electroiyte Temp °F éc Celi Voitage /. 75

Vale /§A~¢5 \ P.—p_327/
vedl Mg Cw. ol T.;..A&z%’uuniﬂ\ Lq-l/

. . T 1 1
{ 2) Y 3 | A , : Yl : ' 4
‘ | 1 Requuoc Sechion Site
| Lapacity &t 13 BA Positive Plates
! j T Min Rate | ot
Change | Dura Time to End  [i6A) Amps Pvn:l‘(,\l‘_, 6B Rated Amp Hrs
Load | Load | of Pcnuo { of Section or [ :
Feriond lmp'!ﬂ‘ unpnes | itmunutes) | iminutes) 6B K !anm Kyt IPL-; Values I Neg Values
—— - - O el - S bsamiasa S — ! — .
Section | ~ First Period Oniy H A2 s greater than Al go to Section 2
/ I I \ /Y ~Eodls
Sec | Total w -
H Al ¢runr mu\ A2 goto Secnon 3
— - b ol ouatings S T
m- / T-\H -w- 4 [ / x4
: - 2= 7 JT=M2« F # A
- s Sec ub_Tot
2 otal 4-60 e
s«'uon 3 = First Thm Periods Oniy — If A4 s greater than A3 go to Section &
A‘ . - - T= *M2e o2
-~ C 9w - . <
3 3= Al-Al~ - M3 2
- Sec ub
3 otal 4.3‘ ...

Section & — First Four Periods Only — If AS is grester than A4, §9 to Section §

- -
3 3= T=
4 -
Sec
4 otai
Section 5 ~ First Five Periods Only —~ If A6 & greater than A5 §© to Section 6
Al» —~ A - - -
- - - - - - -
b - - - - - -
—~A4w - - - o

Su-uoul—'amluhuotouy—llA'.'ummth.nAG.unohruou?

Ve W TR T
: = Y E : e o
] — T e i
[3 E L
Soﬂm'l—rnms.nnrmomy—lfAsnmunhmA‘l_gowi-ﬂml
Al= - - - B
M= N3 M-
‘ s S om0
- MEM1-
i —
Random Equipmen: Losd Only («f needed)
R AR~ /zq Al—Oyﬁ MR- s IT*MR- / /68 08/ “oe
I el e S e R T, e S LA 0

When the cell mze grester than & cell size the next larger cefl & required.

(A)~ Paditive Plates
(lCl_l.L_

} = Ampere Hourr Therefore cell (17)

Fig 3
Cell Sizing Work Sheet

Required celi

“ required



ror TRE- CRC-SLEC- COBGE Mt /a3 22 oF TG

Lowest Expected
Electroiyte Temp

T Min Rate ! "
Change Tme to Er Amps Pos (Ry | 6B Rated Amp Hes % k&
Load | Load | of P v Section " ! "
Period amperes| | (amperes) l minutes) | minutes ) 6B K Factor Ky JPuﬁ Values I Neg Values - c
i _p',.. 4 . =SS . § . __l._ ey . —— /é— £V
Section | First Pervod Only If A2 s greater than Al go to Section
i J.n T/u (s e JT=M]= 1 \ e
— Sec | Total I/N‘ ]
Section 2 - Furst Two Periods Only — If AJ s greater than A2 go to Section 3

T

¥ ;v Cell Voltage
Y T

Minimum

1

“

Lapacily &t

/?{""“'-éﬂdlb““ !'EWWM&H?GB\ ZT;/
o ’ f

Reguired Section

ftdt LA

= -~
Postinve Pl::r\ 2 %/p’(

rasdpa il s it AS T B e, Sl e e S—
i Tar- El A1-0- Mi« / IT'\H-MZ' & V{7 1= 4
2 Al~ AJ-Al* 2= {T=M2= ¥
pres Sec u ot
2 otal "_@J s

Section 3 ~ First Thres Periods Only — If Ad 1s greater than A3 go to Section 4

gt

QMQMQ

M3~

b Tot

3 Total

|

Section 4 ~ First Four Peniods Oniy — If AS is greater than A4 go 1o Section 5

A Al—D »
- - d
Ad= Ad—A; 3=
T TTAC IR AC AL M-
L 4
Section 5 — First Five Periods Only ~ If A6 s greater than A5, go to Section 6
2 Al= AZ—-A -
A e -
[ Ad» &— -
ASe Jaf | AS—Ad~ .
-
) otal ?_& e
Section 6 — First Six Periods Only — If A7 s greater than AG. go to Section 7
Al~ A -.Q- . - - -
4 A2» AZ—-Al~ - *M2+ -
- — - - - - -
[ ' Ad— Al - - - * -
- —— - - - . -
A - Ab— - - - -
s o L
Section 7 — First Seven Periods Only — If AS is greater than A7 0 to Section 8
Alw - - - .- T b
A= - Al - - . 2
3 Adw —~A2= - - . -
4 Ad» 4 A= - “Ma -
- . T L - - - > -
Ab= %"‘g - - - - -
* M AT - Ab= - - -
G "N —
Random Equipmen: Load Only (if needed )
R ARs /0G| AR~ MR= / |T+MR= / /GO o.5/ son

USi11) * Temp

Design Marg (13) 163 = Aging Factor

Maximum &u(liw * Ra s-emnauma_-dl-uww-wmnm :
_L.ET (1610 =118)

When the uze (15) than & standard cell size. the next larger cell & reguired

Required ceil size (1
; ~ Ampere Hours Therefore cell (17)

Fig 3
Cell Sizing Work Sheet

. required



5 73
o [

/|
b

4 &
CrEEBLs Y

s
m

<

w

- A ]
eC Dy
J

Lomput
Chacked by /

TroosS

v
CTondw

ATAch med T &

" SurmmaRY oF KesirTs

TERY (4ARTITP vue /

s
S0

ot Q’AF‘ ﬂd’ LEC - 008@8 Fage

'ant'.'Sﬂﬂ“/

LioeR

NewYorkPower
Authority

E? 2 Vid Vid sves
b7 a7 SF) S7)\ & e/
&4 F3A S3) sor | zZ-gsve
K€/ hﬂ\/ SF) Sror
1227 “W> “UU\- \.h;Q.\ ) ~GSVE
v py| oy | /5D [(75a)) | 29 A
,Smﬂ.tnw% meQWV MOLLDIHI GO VAL 22NN | MOIFRL 2D | NIAUE
T3 Oy . &R‘Y&tﬂ“ OB SSFvers,




|

lolvivlslslisisislsislial il inm!

e B W W /4 TTRACHMEr T A 7 Generai iﬂﬁUS"lsi

¢ oF 3 FAGESI Stationary
~ CAL PaGE o 24 e T Power Celis
CAPACITIES—600 A.H. to 2550 A.H. Type: NaX and NCX
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE Antimony and Calcium
SPECIFICATIONS
Container — Styrene Acrylonitrile Plastic
Cover — Butadiene Styrene NAX/NCX 1650

Separators — Micropourous Material

Retamers — Fiberglass Mats

Posts — See Below '

Post Sesls — Floating O Ring—Seal Nut

Vents — Gould (GNB) "“Pre-Vent ™

Level Lines — MHigh and Low - All Jar Faces e T | o —]
Electrolvta — Height Above Plates — 2. 75 (70 mmi

" Pe e 5w -

Sediment Spece — 1.06” (27 mm) Wiome I Sme bl
Specific Gravity — 1.215 @ 77°F (25°C) Sanes e m'::. Vn'r'::- si:.-:.

inter-Cell Connectors — Lead Piated Copper

"Posts 800 A M. 10 1200 A H. Two--1%" squsre. 1380 A H. 10 1950 A H. Four—1" sauers. 2100 &M 10 2660 A M. Four—1%" squars
PHYSICAL CHARACTERISTICS

Cat Type e Ry — [— [ Blect. P Calt |
T 1 - 1 T T T
Pp— ——————- - . ’ - t o - 7 dane aw Y] . | L
1 | | Wt W | Wegte | Wy
T ‘:

13m | WS0m | 2213 ‘!mo wh e | owew [T
MEmm  I28mm | SM2me | MWk B ong 50 by L7

T3 | WS0w | 2213 | I | 203m | 195K | 20TR

KA X §O0 MO X 600 L]

NAX TR NCX-750 %n g"l--}ml”i“ﬂ-'l"n ™ ™ 9 g &8 nc!
wiow | s | w35 [ a3e |20 Te (@ (el Es [ wlm |
wome | woxm | w {oBs | el [ Zue Tame Toes Tan e T Ty |
| wxum | wcxim | v | e [use TRue e [ me (s T G
{ 1 | $2m | WS | 2250 | TIM | 289m | 22N | IMG

Meimm M2Bmm | SMDmm | 2hg | (kg | 12Bag | Mg | 0D | W4

126w | MSUie | Z250m | 23R | 3B | MIE | 0
NAXISOD | WCX1S00 | 21 |agld e 3500 mm  sbOmm | 1366y | 100Ky | 137k iy | 84 M
T ! T

.38 S | 2250 | I | MEN | 34N | 3SR
NAXAGS0 | NCXIOR0 | B |y 3mimm | SMOme | 1564 kg | By | Wk | U0 WS
N3 | 680w | 2250m | 3STH | ITE | MMm | e
B dmAmm 28we | SADmm | W2ky | kg | Wk | g
1 1 !

N3m | WS | 280 | I7IB | MM | 3Me | MR |

NAXTIESO | NCXIE | D sgpdmm (20w | S4Ome | T0hg | IMhg | 1T3ig 1 g ’*‘!’“‘

4
Wibin | WS0m | 2250 | AR | 478 | SR | 4B :
KAX 2100 NCX2700 . | 34 o jm,.. ]~‘~ .~ a~ m. ,".. 1ns i“' i

RAX 1380 NCX1360 | '8

WAX 1800 | WCX 1800 LR

——

1 —

-’ . WSkie | WS0W | 2250w | 4B | ATIB | A28 | G0 | |
NAXTIO  WCXTS N amdwm M2Smem | S0me | 206hg | 26k | 200k | 2i0n | 00 | Bl

WSk | Sl | 280w | 4TIm | @mm | AN | TR lay |

NAXZ600 | WCX 2400 | 31 lapkmm 32Bmm | SMDmm | 216k g | 20ag | Mg | P |G
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NAXZS50 | MCXZ580 | 35 lapsamem (M28me  SMAOmm | 2220y | 230hg | 225 kg Wy |

|
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Vol Sty B e

AMPERE HOUR CAPACITIES

e & 2

i§
»f

ITF 257T)
Coll Type Ampere Hour Capacities To 175 VP.C. Ampere Hour Capacites To 1.81 VPC
Astmeny Caicium ™ 5 he I 2 1 he ™ She | Im | 2w 1he
NAX $00 NC X 600 600 540 468 408 300 568 504 428 360 264
NAX 750 NCX 750 750 675 585 §10 375 710 830 538 450 330
NAX 300 NC X500 800 810 702 §12 450 852 156 a2 540 396
NAX 1050 NCX 1050 1050 945 819 714 528 yes 882 748 630 62
NAX 1200 NCX 1200 1200 1080 936 816 600 1136 1008 | 856 720 528
NAX 1350 NCX 1350 1350 1218 053 | 918 6§75 1278 134 | 963 810 554
KA X 1500 NCX 1500 1500 135C 1170 1020 750 1420 1260 1070 900 650
NAX- 1650 NCX 1650 1650 1485 1287 122 828 1562 1386 177 980 726
NAX 1800 NCX-1800 1800 1620 604 | 122¢ | 900 1704 1512 | 1284 | 1080 | 792
NAX 1950 NCX 1950 1950 1755 1521 | 1326 | 9715 1845 1638 | 1391 | 10 | Bse
NAX 2100 NCX 2100 2100 1880 1638 | 1428 | 1050 1988 1764 | ese | 1260 | 924
NAX 2250 NCX-2250 2250 2025 1766 | 1530 | 1128 2130 1890 | 1605 | 1350 | 990
NAX 2600 NCX 2400 2400 2160 1872 | 1632 | 1200 | 2272 | 2006 | 1712 | 1440 | 1056
NAX 2550 NCX 2550 2550 2295 1988 | 1736 | 1275 404 | 242 | we | 1530 | 22
DISCHARGE CHARACTERISTICS
AMPERES v HOURS OF DISCHARGE TO 1.76 V.P.C. @ TT¥ (25T
Coll Type | W Ra Time Is Howes
Aemem Cacmn e Amp 25 5 10 0 | T i) 8o
NAX 600 NCX 500 M2 616 | 454 | 300 | 204 | 156 | 127 | 108 £ 8 7%
NAX 750 NCX-750 880 686 | 561 | 275 | 266 | 195 | 158 | 136 | 117 | 04 83
NAX 900 NC X 900 1044 814 | B66 | 450 | 306 | 234 | 190 | 62 | w1 | 28 | 112
NAX- 1050 | NCX-1050 1204 w8 | 625 | 357 | 273 | 222 | e | 64 | w6 | 13
NAX 1200 | WCX.1200 1306 W60 | 867 | 600 | D8 | 312 | 264 | 216 | es | 166 | 150
NAX 1350 | WCX.1350 1494 1165 | 953 | 675 | 459 | 351 | 286 | 243 | 211 | 87 | 166
NAX 1500 | WCX-1500 1620 1263 | 033 | 750 | swo | w0 | 317 | 270 | 236 | 208 | 187
NAX 650 | WCX 1650 1782 1389 | 1136 | 825 | s61 | 428 | 49 | 287 | 256 | 28 | 206
NAX 1800 | NCX- 1800 1832 1506 | 1232 | %00 | 612 | ee8 | 381 | 34 | 282 | 80 | 225 |
NAX 1960 | NCX 1850 2080 622 | 137 | 975 | 663 | SO | 412 | W 05 | m 263 |
NAX 2100 | WCX-2100 280 1747 | 28 | 1050 | 704 | S48 | es4 | 3w | 3 | 22 | 22 |
NAX-2250 | WNCX-2250 2600 w12 | 1831.) 1128 | 765 | ses | 476 | eos | 382 | ;2 | 2w
NAX-2600 | NCX-2600 2560 1996 | 1633 | 1200 | 816 | 62¢ | 508 | 432 | 36 | 333 | 300
NAX 2650 | NCX.2550 2720 2121 | 1735 | 1275 | #67 | 663 | 538 | 458 | 389 | 34 | 318

NOTE Al reungs incliude voltage drop SCTOSS INTErCEl! connections used in standard layous
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New York Power Authority
Attachment Il to JPN - 93 - 025
James A. FitzPatrick Nuclear Power Plant
Comparison of Procedure AOP-49,"Station Blackout” to NUMARC 87-00

Reference: "Guidelines and Technical Bases for NUMARC Initiatives Addressing Blackout
at Light Water Reactors”, NUMARC 87-00, revision 1, August 1991,
Chapter 4. "Station Blackout Response Procedures”,
Section 4.2 "Operating Procedure Guidelines”,
Subsection 4.2.1 "Station Blackout Response Guidelines”
(NUMARC Station Blackout Initiative 2.a)

Review: Abnormal Operating Procedure (AOP) 49 "Station Blackout”, Revision 2 dated
3/21/30 was compared to the guidelines of the referenced NUMARC 87-00
criteria. The format for the review documentation below uses the numbering
scheme of the NUMARC reference and quotes the criteria for each section.
This is followed by identification of the step in AOP-49 which satisfies the
criteria, or an explanation of why the criteria is not addressed in AOP-49.

4.2.1 Station Blackout Response Guidelines

(1) Plant procedures should identify site-specific actions necessary to restore off site or
standby (Class 1E} AC power sources. If an AAC power source is available it
should be started as soon as possible. Plants relying on AAC power sources should
start the AAC power source and commence loading shutdown equipment within the
first hour of a station blackout.

These actions include:
(a) Earl mmitment of ilabl ff to n re A r
Steps C.4 and C.6.k

tb)ﬂmmmmmmmmwgsxmmu
referr w lack nits 1 wer

Not applicable because JAF does not utilize an alternate AC power supply.

(c) Starting and/or preparing the AAC source for loading
Not applicable because JAF does not utilize an alternate AC power supply.
(d) Transferring the designated shutdown bus to the AAC system

Not applicable because JAF does not utilize an aiternate AC power supply.

(2) Plant procedures should specify actions necessary to assure that shutdown
equipment (including support systems) necessary in a station blackout can
operate without AC power.

Steps C.6.a through C.6.k
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New York Power Authority
- Attachment Il to JPN - 93 - 025
James A. FitzPatrick Nuclea® Power Plant
Comparison of Procedure AOP-49,"Station Blackout™ to NUMARC 87-00

(3) Plant procedures should recognize the importance of AFWS/HPCIS/HPCS/RCICS
during the early stages of the event and direct the operators to invest appropriate
attention to assuring its continued, reliable operation throughout the transient since
this ensures decay heat removal.

Step C.1 directs the operators to enter Emergency Operating Procedure (EOP) 2.
EOP-2 "RPV Control" provides guidance to the cperator for monitoring and
controlling reactor power, reactor pressure vessel pressure, and water ievel
including the use of HPCI and RCIC. Step C.6 addresses alternate means of
providing for essentiai equipment (including HPCI and RCIC) cooling and operation.

4) Plant prucedures should identify the sources of potendal reactor inventory loss, and
specify actions to prevent or limit significant loss.

Step C.1 directs the operators to EOP-2. Step C.5 provides for hydraulic isolation
of the reactor water recirculation pumps.

(5) Plant procedures should ensure that a flow path is promptly established for makeup
flov “~.n the CST to the steam generator/nuclear boiler and identify backup water
sow .+, to the CST .n order of intended use. Additionally, plant procedures should
specify clear criteria for transferring to the next preferred source of water.

Step C.1 directs the operators to EOP-2. Steps C.6.g blocks the automatic transfer
of HPCI pump suction to the torus. Step C.6.h. directs operators to use of the CST
supply so long as it is available.

{6) Plant procedures should identify individual loads ..t need to be stripped from the
plant DC buses (both Class 1E and non-Class 1E) 1 the purpose of conserving DC power.
Step C.7 provides specific direction for reducing station battery ioads to extend
battery life.
(7) Plant procedures should specify actions to permit appropriate containment isolation
and safe shuidown valve operations while AC power is unavailable.
Step B.2 identifies the automatic Group | and Group |i isolation following a plant

scram, (all applicable valves fail safe or at least one valve in all other lines is
normally closed).

Page 2 of 4



(8)

(10)

(11)

(12)

(13)

New York Power Authority
Attachment Il to JPN - 93 - 025
James A. FitzPatrick Nuclear Power Plant
Comparison of Procedure AOP-49,"Station Blackout” to NUMARC 87-00

Plant procedures shauld ifent iy the portable lighting necessary for ingress and
egress to plant areas com: ~..ng shutdown or AAC equipment requiring manual operation.

A note in Step C.6 identifies the location of portable battery powered lanterns.(8)
Plant procedures should consider the effects of AC power loss on area access,
as well as the need to gain entry tc other locked areas where remote equipment
operation is necessary.

A note in Step 6.a. rer.« 'ds the operators that door keys will be required for areas
with card reader con.rolled access. Step C.6.b directs operators to open all fire
doors for the RCIC, ({PC! and LPC! inverter enclosures.

Plant procedures should consider loss of ventilation effects on specific energized
equipment necessary for shutdown fe.g., those containing internal electrical power
supplies or other local heat sources that may be energized or present in a station blackout).

Steps C.6.a, C.6.b, C.6.c and C.6.d

Plant procedures should consider habitability requirements at locations where
operators will be required to perform manual operations.

Control room and relay room temperature calculations were performed to
demonstrate continued habitability. A warning concerning possible steam ieakage
in the HPCI and RCIC turbine areas is provided following Step C.6.h

Non-Class 1E equipment relied upon to cope for the required station blackout
duration should be addressed in @ maintenance program.

The only non-class 1E equipment used is RCIC which is a quality assurance
category M system. “reventive maintenance for category M equipment is
addressed in Work activity Control Procedure (WACP) 10.1.15 "Control of
Preventive Maintenance.”

Plant procedures should consider loss of heat tracing effects for equipment required
to cope with a station blackout. Alternate steps, if needed, should be identified to
supplernent planned action.

Not applicable because JAF does not rely on heat tracing for station blackout equipment.

Page 3 of 4



New York Power Authority
Attachment Il to JPN - 93 - 025
James A. FitzPatrick Nuclear Power Plant
Comparison of Procedure AOP-49,"Station Blackout” to NUMARC 87-00

4.2.2 AC Power Restoration

(1)

(2)

(3)

(4)

(5)

Load dispatchers should give the highest possible priority to restoring power to
nuclear units. Procedures and training should consider several potential methods of
transmitting power from black start capable units to the nuclear plant.

This guideline is not addressed by AOP-49. The transmission lines for off site

power are controlled by another utility, Niagara Mohawk Power Corporation

(NMPC). In cooperation with the New York Power Pool, NMPC established "Major
Power Failure Restoration instructions” CS-101.3 revised 12/1/91. This procedure
addresses power restoration from hydroelectric facilities to the Nine Mile Point |
Nuciear Power Plant operated by NMPC. The procedure would alsc assure pi ompt
restorauon of off site power to the James A. FitzPatrick Nuclear Power Plant

because it derives off site power from the same ring bus as the Nine Mile Point | plant.

Should incoming transmission lines to a nuclear power plant be damaged, high
priority should be assigned to repair and restoration activities to at least one line
capable of feeding shutdown eqQuipment.

Repair crews engaging in power restoration activities for nuclear units should be
given high priority for manpower, equipment and materials.

These guide lines are not addressed by AODP-49. The transmission lines for off site
power are controlled by NMPC. Any condition causing a loss of off site power to
the James A. FitzPatrick Nuclear Power plant would also result in degradation of
the off site power sources to the NMPC Nine Mile Point | and Il nuclear plants.
NMPC crews would therefore be expected to respond with appropriate priority. in
addition, the Authority has an independent line maintenance facility located in
Baldwinsville, New York (approximately 40 miles from the plant site) which would
be available to assist NMPC if required to assure prompt restoration.

Portable AC generators should be designated as backup sources if available and
directed to nuclear power plant sites. Procedures should address pre-planned
actions and identify required equipment.

Not applicable because JAF satisfies the 4 hour SBO coping requirements.

Once preferred and/or standby (Class 1E) AC power becomes available, station
procedures should specify the sequence of circuit breaker operations required to
restore AC power to shutdown equipment. Any additional actions such as pulling
or replacing fuses should also be identified.

Steps C.9, C.10,and C.11
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