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"
NUCLEAR REGULATORY COMMISSIONE E WASHINGTON, D.C. 2055H001

\ *****/ October 16. 1996

LICENSEE: Texas Utilities Electric Company

FACILITIES: Comanche Peak Steam Electric Station, Units 1 and 2

SUBJECT:
SUMMARY OF MEETING WITH TEXAS UTILITIES ELECTRIC COMPANY (TV
ELECTRIC) REGARDING LICENSE AMENDMENT REQUEST 96-005,

INVERTERS AND BATTERY CHARGERS MODIFICATION (TAC NOS. M96242
AND M96243)

On October 2,1996, members of the NRC staff met with representatives of Texas
Utilities Electric Company (TU Electric) at NRC Headquarters in Rockville,
Maryland to discuss the load calculations for the batteries and the emergency
diesel generators (EDGs) as they related to the license amendment request
(LAR) 96-005 dated July 31, 1996, (TXX-96432), as supplemanted by letters
dated August 23 and 27 (TXX-96447 and TXX-96451), and September 19, 1996 (TXX-
96469). The supplemental letters documented the licensee response to NRC
staff * stions regarding the amendment request. The NRC staff requested this
addii al information because the licensee had not provided sufficient
detail regarding battery and EDG loading in their original submittal.

The licensee started the meeting with a description of their proposed battery
charger and inverter design modification and the need for a license amendment.
The NRC staff asked the licensee to provide an overview of the battery and EDG
loading calculations and the methodology used to perform the calculations.
The NRC staff also requested that actual calculational values before and after
the modifications be shown to demonstrate the required margins were
maintained. The following calculations were discussed,16345-EE(B)-053
Revision 5 CCN #8, " Sizing Verification- Class IE Batteries and Battery
Chargers," EE-CA-0007-3377 Revision 1, CCN #3, " Unit 1 Diesel Generator
Database Report," and 16345-EE(B)-011 Revision 8, CCN #3, " Validation Of Cable
Sizing Calculation - DC System for Class IE Cables Based on Voltage Drop and
Ampacities." (Attachments 2, 3, and 4 respectively). The NRC staff was
satisfied with the licensee's discussion and the calculations presented at the
meeting. However, the staff requested the licensee also provide some
additional information specifically, a portion of calculation EE-CA-0007-3376
Revision 1 and battery charger cable size evaluations. The licensee faxed
this additional information on October 3 and 4,1996 (Attachments 5 and 6).
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The licensee also provided information regarding a typographical error in
their September 19, 1996 letter. The CCN number for 16345-EE(B)-53 Revision 5
should be 8 rather that 7.

( h f.
h Timothy J. Polich, Project Manager

Project Directorate IV-1
Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulation

Docket Nos. 50-445 and 50-446

Attachments: 1. Meeting Attendees
2. Calculation 16345-EE(B)-053 Revision 5 CCN #8, dated

September 30, 1996
3. Calculation EE-CA-0007-3377 Revision 1, CCN #3, dated

September 30, 1996
4. Calculation 16345-EE(B)-011 Revision 8, CCN #3, dated

September 16, 1996
5. Fax from I. Ahmed to T. Polich, dated October 3,1996
6. Fax from M. Hussain to A. Pal, dated October 4,1996

cc w/atts: See next page
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The licensee also provided information regarding a typographical error in
'

their September 19, 1996 letter. The CCN number for 16345-EE(B)-53 Revision 5
; should be 8 rather that 7.

d

ORIGINAL SIGNED BY: C. Patel for
Timothy J. Polich, Project Manager,

Project Directorate IV-1
Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulation

Docket Nos. 50-445 and 50-446

Attachments: 1. Meeting Attendees
j 2. Calculation 16345-EE(B)-053 Revision 5 CCN #8, dated

September 30, 1996
3. Calculation EE-CA-0007-3377 Revision 1, CCN #3, dated

September 30, 1996
4. Calculation 16345-EE(B)-Oll Revision 8, CCN #3, dated |

September 16, 1996
5. Fax from I. Ahmed to T. Polich, dated October 3, 1996
6. Fax from M. Hussain to A. Pal, dated October 4,1996

cc w/atts: See next page
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TV Electric Company Comanche Peak, Units 1 and 2

cc:
Senior Resident Inspector Honorable Dale McPherson
U.S. Nuclear Regulatory Commission County Judge
P. O. Box 1029 P. O. Box 851
Granbury, TX 76048 Glen Rose, TX 76043

Regional Administrator, Region IV Office of the Governor I
U.S. Nuclear Regulatory Commission ATTN: Susan Rieff, Director '

611 Ryta Plaza Drive, Suite 400 Environmental Policy
Arlington, TX 76011 P. O. Box 12428

Austin, TX 78711
Mrs. Juanita Ellis, President
Citizens Association for Sound Energy Arthur C. Tate, Director
1426 South Polk Division of Compliance & Inspection
Dallas, TX 75224 Bureau of Radiation Control

Texas Department of Health !

Mr. Roger D. Walker 1100 West 49th Street
TV Electric Austin, TX 78756-3189
Regulatory Affairs Manager
P. O. Box 1002
Glen Rose, TX 76043 Mr. C. Lance Terry |

TV Electric
Texas Utilities Electric Company Group Vice President Nuclear
c/o Bethesda Licensing Attn: Regulatory Affairs Department
3 Metro Center, Suite 610 P. O. Box 1002
Bethesda, MD 20814 Glen Rose, TX 76043

George L. Edgar, Esq.
Morgan, Lewis & Bockius
1800 M Street, N.W.
Washington, DC 20036-5869
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| MEETING ATTENDEES

E
T. Polich NRC/NRR/PD 4-1 301-415-1038

P. Gill NRC/DE/EELB 301-415-3316

S. Mitra NRC/DE/EELB 301-415-2783

A. Pal NRC/DE/EELB 301-415-2760

TV Electric

D. Woodlan TU Electric 817-897-6887

I. Ahmad TU Electric 817-897-8126

M. Hussain TU Electric 817-897-6842

F. Powers TU Electric 817-897-6447

ATTACHMENT 1

;



__. _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _

r -
.

: -
Figure 7.1, Page 1 of 2: Change Vmfkction Checklist

; Comanche Peak Steam Electric Station
_

i CHANGE VERIFICATION CHECKLIST
;

--

i, DOCUMENT: Cnic_1634LFFIRt.0M3_Rev 5 y
,

e- Page1 of 9
! CHANGE CLASSIFICATION: CLASSIl CLASS II NON-SAFETY
!

j 1NPUT/LMPACTREQUIRED FROM: ITS NO REVIEWER /STAEEBOLDER COMPLETE
ENGINEEEDYGD19CIPUMEN:E

_

'

nh pgi @i, 'Ehlit 4
>,

, r

CIVIL ENGINEERING X ]
] CODES AND STANDARDS X

~'
ELECDUCAL ENGINEERING X
INSTRUMENTATION & CONTROL 3 ENGINEERING X ..

MECHANICAL ENGINEERING X ^

NUCIIAR/MECHANICALENGINEERING ANALYSIS X ^

PROCUREMENT ENGINEERING X
.-

SYSTEM ENGINEERING X
EmmEsRasarPacrsn , W m em na > mes s .

CIVIL ENGINEERING SYSTEMS INTERACDON X
CIVILENGINEERING PIPING X
COMBUSRBLE GAS CONTROL ENGNEER X
CONTAINMENT ANALYSIS ENGINEER X
DIGITAL SYSTEMS ENGINEERING X
ENGINEERING ALARACOORDINA1DR X
ENVIRONMENTAL EVALUATION (STA-717) X
ENVIRONMENTAL EQUIP. QUAUFICATION ENGINEER X .

FIRE PROTECTION ENGINEER X
HUMAN FACTORS ENGINEER X

*1

MAINTENANCE ENGINEERING (PROGRAMS) X
MAINTENANCE ENGINEERING (TESENG) X

'

;

MECHANICAL EQUIPMENT ENGINEERING (MOVS) X :
.1

MECHANICAL EQUIPMENT ENGINEERING (COATINGS) X
NUCLEAR ANALYSIS & TUEL X

]jRADIAT10N ENVIRONMENT ENGNEER X
'

RADIOLOGICAL ENVIRONMENTAL ENGINEER X ]
RADIOLOGICAL ACCIDENT ENGINF.ER X j
SEISMIC EQUIPMENTQUALIFICATION X i
SITE FACIUHES ENGINEERING X !

ATTACHMENT 2
ECE 5.09 01 Rev. 6

Page 7.1 1 of 2

_ _ _ . _ _ _ _ - _ _ _ _ _ _ . - - _ _ . _ _ __.
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Figure 7.1, Page 2 of 2: Change Venficadon Checklist EDCh 01

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST

DOCUMENT: Cale 16345 FF(B)0M3.Rev_M cc. O e- Page 2 of 2

INPUT /IMPACTREQUIRED TROM: 1T2 NO REVIEMER/STAKEROLDER COMPLETE

ENGINEERihGEMFACTS4CONMUED):1
'

SOFnVARE QUAUTY ASSURANCE X
STATION BIACKOUT ANALYSIS X
S YSTEMS INTERACI1ON (MECHANICAL) ENGINT.ER X
TDRNADO VENDNO ANALYSIS ENGINEER X

X
X
X

NON.ENGINEERIMMPACTS:i ' < -

CHEMISUtY X
EttCDuCu MAImNANCE X
IMSDtUMENTADON & CONDtOL MAIENANCE X
MECHANICAL MAINTENANCE X
NUCLEAR VtAINING (SIMULATOR DEFION) X
NUCLEAR TRAINING (PROGRAMS) X
OPERATIONS SUPPORT X
OPERATIONS WORK CONULOL X
OPERADONS FIRE PROTECTION X
PIANT SUPPORT X
QUAUTY ASSURANCE /QUAUTYCONTROL X
RADIATION PROTECTION X
REGULATORY AFTAIR.c X

X
X
X

Com!nentS:

.

D- -- Nw d 9 l *L*l f 9 L
Prepared by: (print) MO b8 AW AR WA 5 sMW (sign) h- - = b - 4 AM hDale:
Approved by: (print) 13A*7- MME_A_9 (sign) t #f Dale: 9 3'-44

ECE 5.09 0I Rn. 6
Page 7.12 of 2
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Figure 7.2: Design Venfication Form

Comanche Peak Steam Electric Station
DESIGN VERIFICATION

DOCUMENT: Cat 1634LEF1BF053 Rev.5 c nl 9- Page1of1
AREA REG'DT METHOD NO. * COMMENTS? VERIFIED BY:(print) (sign) DATE

Mechmucal Dwign No

IOC Design No

&ctrical Dwign Yes 1 No Ajit Mukherjee hg
CrvilDmign No

|

Nucler Daign No

Othe Dmign Vwifier No i

Comments: *

|
.

A -- m_ ik u 4|M|%
Prepared bv: (print) Mimnwar Hncenk (sign) D = bd Date: 9!M /i A
Approved by: (print) Tjn7 Ahmnri (sign) M P Date: b 3"-TS

'DV Methods are as follows: 1 - Design Review,2 - Ahernabfalculation,3 - Quahfication Test.

7.> lori
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FIGURE 7.6

CALCULATION CHANGE NOTICE&

Page1of 72

CCN NO. TYPE CAlfthTIONNUMBER REVISIONNUMBER CONTIRMATIONREQUIRED

008 SWEC 16345-EE(B) 053 5 YES S NO
,

2 DM9M11 MM O s-+ ONErann es.er Cue Oniv 5
1

Preparer (s): u.a r no-a D_ -- ~ _ L --- J Date: Man 7n996
ch,Ar,r, Aiit Mnkbiae

Date: 29N[
: Engineenng Supervisor: Tim, Awad

Date: - A
: vv
; REASONFOR CHANGE I

; DM 96-013 replaces :

1) Elgar 10 kVA Class IE inverters with SCI 10kVA Class 1E inveners.t

i 2) Westeghouse 7.5kVA NSSS Class IE inverters with SCI 10kVA Cinas IE inverters.
3) PCP 225 A Class IE Benery Chargers with SCI 300 A Class 1E Bemery Chargers.3

;.

'Ibe above DM also adds 10kVA Spee Inverterper train . Thepurpoes of this CCN is to verify the adequacy of Class IE Staban
-

Batteries and Banery Chargers when their associated inverters are powaing the loads and the third inverter ( Spare Inverter)is
energased and drawag no load carenLIn order that this calculataan also addresses the CPSES Stuhon Riarknue(SBO) concerns the

,

{ * 7 ,=. conectaan factor is changed froen 1.04 to 1.064 based on the Battery Roosn " ,-- ----- of 67 Finstead of 70 F
, ( Referencer CCN # 1 to r= ~ie EE CA-0009-3025 R 0).This calculaban does not distagmah between the DC loads imposedj

on the banenes in each mode ofPlant opershon and it only verifies the han ne= adequacy for the worst DC loadag. ''
!

|
Banary sizing calculation is perfonned with 15% design margm per refenace 1 of the calculation.

-

ASSOCIATED CALCULATIONINFORMADON
] SUPERSEDES (EUPy
j SUPPLEMEN!1s (SPL) TYPE NUMBER AND REVISION

1
'

l

iMfp TNFF FF#A-0009-10M R 0 '

] I

I

FIllNGINSTRUC110NS:

j Place this CCN infmnt of the calcuhtion.

** This CCN adds Attachment 8 that /* H-" the duty cycle dischage test curret values of the Class IE battenes.-

'

*

.

DESIGN CHANGE 1 RENDING CODE 1 / n prFe / A p / A

ECE 3.03 REV. 5

PAOE 7.1. I OF 1
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FIGURE 7.2
INDEX SIGIT

TU ELECTRIC ENGINEERING
CALCULATION NO.: PAGE 2INDEX SHEET 33,s m m s,

RTV.No. PAGES REVISED PAGES ADDED PAGES DELETED

5,CCNeg 12 2 AEA re.10.11 A 12.111d_ Attachmerit R (Pase1) VA D
1MA 1d_17.1R_19A 9A 9119 91A_ ct) v>l 4 L

' Lut<ss974 2E-
%
XI LL

,- ti

!

|
|

e *

.

- |

|

1

|

e.

ECE5.m REV.5
PAGE 7.2. I OF 1
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FIGURE 7.5
CALCUIATION CONTINUATION SHEET

CALC. NUMBER: 1 G s.FFfB W 3
REV NUMBER: M

PAGE NUMBER: 3. .

CCN # 8, Page 3 of 28

- m
Objective :

These calculations are intended to verify the correct sizing of:

a) Batteries BTIEDI, BTIED2,BTIED3 and BTIED4 and. also deterame their dary cycle discharge test

b) Bancry Chargers BCIEDI-1,BCIEDI 2 BCIED21,BCIED2-2,BCIED3-1,BCIED3-2,BCIED4-1 and N
BCIED4-2.

i/
The above Baumies and Bancry Chargers are used in the"Cass IE DC Power System and their ratmgs are reqmred to be
verified for the Plant in Normal, LOCA coincident with loss of offsite power and in Station Blackout (SBO) condition.

.

. ~;

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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STo#E 6 CEtsTEQ E Sl%EERI:6 CEPoRATION

. .

3 CALCULATION SHEET ccia 4.ae gA4/2e.

! [ .

CALCULATION toENTFICATioN NutaBER
.l.o. oR w.o.no. invasion s eRour CALCutATion me. opflotsAL Tasu CooE PasE 4\ n,2 as ME (B) o G1 R5 x**. ,

,
* ecwt as 3i fAssuMPTrows p.
, 4 , tg

t- -*
1. EACH BnTTERY is enPARLE OF canaYtMk THE. 8

i: *
ESSENT/RL LORD ouT wuousLY Fan A Pest 0DI *
OF Fout hours IN THE E, VENT OF A TOTAL'

w~nF onStTs. Aun cars TE At 90ldER.b 5
toss **.

. . ~ .n . w n mm + + +
! ' t

THE MLNiMuM CEL.L VOLTR(mE IS 105 V/ CELL ...

" CCtJ $ f*,
,

! '' 3. IT IS AsauMED THnT THE BATTERY 15 FULLY!
'

''

CHnA6ED PRnot To \unTIRTioN oF THE BRTTERY| DUTY c.YCLE.
''

; es

j ,',' 4. DEiLEMb ' g.
.

; ..

| ..

j m *

| : i
,

as

** 5. THE CHRRktW6 Sgt.tW. cnLcuLATION Assum6S '

' ''

7 MAT THE BnTTemY cunthER. wlLL R.EC.HneGE THE
. .

''

CompLETEi Y bestMme6ED BMTTER.Y W LTMied** -

24 Houes WMM SimuLTAutouSLY . cnemytw(.'' TME casedilssJ ouS DL LOADS,,
.

'

''
4 7HE. CHAR 6ER SilN6 ALSo AStuMESMT Au.**

BsP~lMVERTER.S ARE BEIN6 SuPPutb FRotvs''
THE AC T5 TEM DURl6l6 THE BRTTERY d''

R.ECHARGE 63RiOD. F-PS ImWEJt.TEC,5 Adf. CmNatoEACO8*
A4 ConTie40oO1 Lopo atJ CHA5dsEd. .stZ1H6,s.

**
_ _ _ - AcN% 8

~/ . . THE LOWEST BstTTERY.1tooM TEMPE.RhTuRE IS
4,7 p bw .~ s+,*e 1!,kckoa tep-ma- o26 g** 6

j
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& 1Bt. W eg.tv cAtt. 11pnTsat.3 Leno,4*'
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.
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.

es
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CALCULATION SHEET c< WW a8! /.
.

, , , , , , ,
Pe#e 5/2 e-j

J
|

CALCuLMID3 loENTfr1CATl!Q wuMBER
,

I
J.c. on w.o. no. novimon e enour CALCucaTsom mo. orTsonaL Tasa Coos Past$ 8Hos45 SG (B) c5.5 R 5 sq x x.

'

i

i '

AS&W MPT/04S (Cow?)3

*
i

!* =

k ' b t LE,q u a |

,

7

. j

. |
~

''

s.

E 1

. .
i*

,.

!
|,' Bb bELorto
ir ;

is hi.

8.

84

88
'

$5 )

34

as

n.
$C b o ut.TT.ce,

..

a.
,

4

3.

El

**
....

:

CCN008
--

** Sf Loss oF OkSITE AND OFFSITE AC. M' R**
cuq sa + 2., w N --P**

7HE COMbsito.'tS. woutb $540646. THE B9TTERY To SUPPLY
-

''

ALL THE ilBV Ac uPS,+AND 125V Dc Lo#DS YoR 4 Hour,5.**

NO LORD SEtuGNCl44 WoulD occur stwC.E. NO THESEL**

EEMERATDA l$ AVAtLABLE TO SuPPW Ac LOADS.**

2.M AbbgT)OM, THE. MDMENTARY c.uRREMT FoR oHE'BREM:62''

Closure AND THE IMauEM cueanwT PoA A SEcouD BREn%ER.
.

''
C.LD SU RE IS REeulRED IN TSE LAST lvllNuTE,''

THE LORb5 cowtsb&Rsb ate THE Wo#57 4:#SE LoADIN6
~

"
FoR NOAmnL, ABNORMnk of ACC.lDENT CoubtTlow S. b''
T Mts C.E N Alt.) O. s% 7%E BATTsaY DUTY cyclea 15 M S t .

.
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; FIGURE 7.5
CALCULATION CONTINUATION SHEET

a j

l
CALC. NUMBER: 16345-EE(BkO53

; REV NUMBER: .5
*

PAGE NUMBER: 6A

CCN#8,PAGE 6/2g

i
i

3 5. Gould Discharge Charactenstics Curve TC-1070llB
2

] 6. Gould Specificata Data Sheet GB-3325E
i

; 7. ITE Metal Clad Switchgear Data 1B-8.2.7-4, Page11. Table 2
I

! 8. NEI"cebles -Electric Product INC Letter CVT-0056 (Field Flash )
,

:
,

h DCN5827 REV CCd 4 00|
I . (10. DM # 93-06) CCMbeO3

hl. DM 95-10 cc W %-MS

] (12. DM 94-022 & 94-023, Instnament Air System Modificata ccMt006
]

! 13. DM 96-013 , Replacement ofinverters and addition of Swing inverters

; ccu $ m8:
i

i

i
:

'

I
:

!

i
i

i

l

i

i

4

|
- -

9e

ECE 5.03 REY. 4
PAGE 7.51 OF 1
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FIGURE 7.5'

CAICULATION CONTINUATIDN SHEET
|

CALC. NUMBER: 163d5-FF/BW l

REV NUMBER: A
!
l

,. PAGE NUMBER: R '

l
'

: .

!

.

1Baucry Calmistum-Bauery BTIEDI CCN # 8,Page 7/28 !
I.

436 5F .

'553
i A- _y

-

1 mnsm -i

! 4
-

M St 2 .~582.
.g.

.

f7 I

, . B 255n4 w _ ,3 _

^
cgw M

| 1 2 1 ~3 8 * - L'p |1
,

t I
A I.

i
g 2 3 2M 248'

T h . *1 m MA

BatteryLoad Cycle (Data frompage 9)

Sizing based on data developed on page 10

Maxinum Section size = "F.6n.66 Positive Plates for NCX-1950 / NCN-27 Type Cells
-

!
Temperature Conection = X 1.064 (Ref.1)

Design Margm X1.15 (StandardDesignMargm Ref.1)=

Aging Factor X 1.25 (Ref.1)=

Cell size =11.62/11.72

Usenexthighernumberofwholeplates = 12

Mimannn cell size = 1 + ( 2X 12 ) = 25 cct/t
Cell NCX-1950 or NCN-27 (27 Plates)isacceptable.

.
-.

'Ibe potential design margm for NCX-1950 or NCN -27 = 13/7.6x1.064x1.25 = 1.28 orJ8%)br NCX-1950 Ce5
-

and 13/7.66x1.064x1.25 = 1.27 or 27 % for NCN-27 Cell

Where 13 is the nuamber of positive plates.
- i.

.

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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FIGURE 7.5
CALCULATION CCNTINUATION SHEET

) CALC. NUMBER: 263d5 FR'Mkan
i

REV NUMBER: !

PAGE NUMBER: 9
.

!
.

C.f. W k t Pagt E/f Bj

!

BATTERY LOADING TABLE-1
4 125VDCSWITCHBOARD 1EDI
!
,

Battery BTIEDI-Train A
I

i
.

'.
.

0-1 Min Amperts 1239 Mia Amperes 239-240 Mia Asaperes Renaarks

. -

4 IAad Description
i

Dist PanelIED1-1 57.900 30.322 30.322
) CPI-ECDPED.01
.

t
}*

D 4.861 16.697 106.697 Page9A and Note 4-E P

4

1
Dist. Pand XED1-1 12.660 7.263 7.2634

i CPX-ECDPED-01
i

i

RPS InverterforIPC1 75.520 75.520 75.520 CCNN, Calc.EE(B)-037R4! TBX-ESELIV-01

BOPInverterforIEC1 73.130 73.130 73.130 CCNN, Calc.EE(B)-037R4
CP1-ECIVEC-01

1

SparelaverterNoIAad
current 19.450 19.450 19.450 CCNN, Calc.EE(B) 037R4
( CPI-ECIVEC 1/3) |

|TOTAL: 553.521 222.332 312.382 l

NOTES :

1. IAad Data from input No. 2 except Dist. Panel 1EDI-2 which is developed on page 9A

2. The 0-1 minute load inchdes all 63endy state loads and be momentary currents.

, 3. De 1-239 minute load inchdes steady state loads only.
>

*-

4. He 239-240 minute load inchdes steady state loads and the momentary currents (10 A) for 1 breaker
closure and thelarush curiest (80A) fora second breakerclosare. '

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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TJery : BT \ E D 1 c4eJ M =- E E (,B)-05 3, R S, P9 10 !
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Lowest Exp:cted Minimum UB gg _sqsoElectrolyte Temp: 'F 67 Cell Voltage: 175 V Cell Mfg: AoJd / Cell Type: .,

WW-27 Sized By:
(1) (2) (3) (4) (0) (0) (7)

1

-

Required Section Size
Capacityit (3) + (6A) = Positive Plates I

T Min RateChange in Duration Time to End (GA) Amps /Pos (Rr) (3)x (6D)= Rated Amp Hrs
or

Load Lond of Period of Section ;Pcriod (amperes) (amperes) (minutes) (minutes) (6D) K Factor (K.g.) Pos Values Neg Values
t

Ssetion 1 - First Period Only - If A2 is greater than A1, go lo Section 2. i

[1 i Al=553 52t Al-0 Mla i T=M1= \ | 16o/s42 2 46/3.go !,,,
Sec 1 Total *** .

3.g g 73. qo
Section 2 - First Two Periods Only -If A3 is greater than A2, go to Section 3.

1 Al= Al-0= Ml= T= M1 + M 2= !
2 A2= A2-Al= M2= T=M2=

.- !

f,See Sub Tot,
,

i

2 Total ***

Section 3 - First Three Periods Only -If A4 is greater than A3, go to Section 4.
1 Al=sss sst A l -0 ="''*M1= 1 T= M1 +M2+M3= 240 3175/35* lT45/17412 A2= 222 m A2-Al= - M2= 21e T= M 2 +M3= 239 st s7/ st 9 to.39 /io 3e3 A3= 312 3st A3-A2= 9o M3= -- I T= M 3 = 1 mo/t42 o.sg/o.63 !<

,

< 33'$ Sec Sub Tot 17 99 /te o* b 39 /io.3V3 Total,

***7,g g,gg
Scction 4 - First Four Periods Only -If A5 is greater than A4, go to Section 6.

c c. 4 f !
1 Al- Al-0- M1= T-M1 +...M4 = rnecrvr. mry .2 A2= A2-A1= M2= -

T= M 2+ M3 + M 4 =
,

,

' " * - -3 A3= A 3-A 2= M3= T= M 3 + M 4 = ""'m _ I....._ . . .
- vu % qi 3cfg ;4 A4= | A4-A3= M4- T=M4=_

ppt. g v v h q..- 4 4 'Disct%cm Tc - to7e it B ec Sub Tot* W Aug ,oJth A d 2A, % 3 e4 cdc m e(,a 3
,l'otal ***

Stclion 5 - FIrst Five Periods Only -If A6 is greater than A6, go to Section G.
iI a. I 44 l . . . _. l e._ . . , . I I I

, n . . _ . '

i
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FIGURE 7.5
! CALCULATION CONTINUATICN SHEET
4

CALC. NUMBER: 1ssdorrenwa
: REV NUMBER: ! |

PAGE NUMBER: D ,

i i

CCN # 8,Page 11/ 28 |
Bausry Calculanon-Banay BTIED2 4

i

J

.

LN
%

so6.iseggg @2- T (warsn 15 7.)j

f ~5 4 t. o 2.i

: !x

.{ b 3o2 623 .'

I29452 _

J ms im_
A l _

212. 4.2 E "# 1

h' I

I
b I

I '2 .3 2n 24e

j Ti k - L MM
.

Banery Load Cycle ( Data front page 13)

Sizing based on data developed on page 14

Md== Section size = 7.29n.35 Positive Plates for NCX-1950 /NCN-27 type cells.

Tenperature Com:ction = X 1.o4 (Ref.1)

Design Margm X 1.15 (Standard Design Margin Ref.1)=

r
CAging Factor = X 1.25 (Ref.1)

Cell size = 11.16/11.24

Usenexthighernu:nberofwholeplates = 12

Muumum cell size = 1 + ( 2 X 12 ) = 25
'

-.

Cell NCX-1950 or NCN-27 (27 Plates)isacceptable.
~.

'Ibe potential design margm for NCX-1950 or NCN -27 = 13n.29x1.064x1.25 = 1.34 or.E.2ffor NCX-1950

and 13n.35x1.064x1.25 = 1.33 or 33 % for NCN-27

ECE 5.03 REV. 5
P A G E 7.5 1 O F 1
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FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1mumW'l
REV NUMBER: 5

PAGE NUMBER: 12

CCN # 8,Page 12/ 20

CCkBATTERY LOADING TABLE-2 T
125VDCSWITCHBOARD 1ED2

4

Battery BTIED2-Trala B
i
i

lead Decription 0-1 Mia Asapens 1-239 Mia Amperes 239-240 Mia Asaperes Remarks

; Dist Panel 1ED2-1 40.366 26.902 26.902
CP1-ECDPED42

i
.

1

! Dist.Pand IED2-2 288.656 14.492 104.492 Page 13A and Note 4
{ CP1-ECDPED44
i
j Dist. Pand XED2-1 14.069 8.669 8.669
j CPX-ECDPED42
i
!

f RPS Inverterfor1PC2 74.47 74.47 74.47 CCN#6, Calc. EE(B)437 R4t TBX-ESELIV42
.l
j BOP InverterforIEC2 68.64 68.64 6S.Gli CCN#6, Calc.EE(B)437,R4
| CPI-ECIVEC42
4
'

j SwingInverterNo Imad
; current 19.45 19.45 19.45 CCN # 6, Calc. EE(B)437,R4j (CP1-ECIVEC-2/4)

TOTAL: 566.151 212.623 302.623

NOTES :

1. Imad Data from input No. 2 except Dist. Pand 1ED2-2 which is devdoped on page 13A

2. He 0-1 minute load indudes aR steady state loads and the asomentary currents.

3. De 1-239 unimute load naciudes steady state loads only.

- |.
-

4. He 239-240 malente load lactades steady state loads and the mossentary currents (10 A) for 1 breaker 1

closure and the larush airrent (SOA) for a second breaker closure. {

|

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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j

Lowest Expected Minimum N W-17 !we,y,gqsof ' Sized By:
.

Elastrclyta 'Itmp: 'F fo7 Czil Vollegn: 175 v Cell Mfg: 4gj/ 493 Cell Type: -

o'(1) (2) (3) (4) (5) (6) .g. (7) i
Required Section Size

Capacity-at (3) + (6A) = Positive Plates
,

,

T Min Rate or :
*

Change in Duration Time to End (GA) Amps /Pos (Ry) (3)x (6B)= Rated Amp Hrs !I,oad Load of Period of Section or
- !Pcriod (amperes) (amperes) (minutes) (minutes) (GB) K Factor (K.g.) Pos Values Neg Values !

Section 1 -First Period Only -If A2 is greater than A1, go to Section 2. !
i

1 | Al= Eo6151| Al-OP Mt= 1 T=M1= 1 | \6o/t42 316/355 !eee
Sec 1 Total

~3 % /3 5 6 f
***

Section 2 -First Two Periods Only -If A3 is greater than A2, go to Section 3. cc4h
1 Al= Al-0= M1= 'I% M1 + M 2=

|2 A2= A2-Al= M2= T= M 2=
Sec Sub Tott' 2 Total ***

Ssetion 3 -First Three Periods Only -If A4 is greater than A3, go to 8-etion 4.

1 A l=5o6 15I Al-0=5 o6.t9 M1= 1 T= M1 +M2 +M3=840 3 b75 /31.e 15 A84/15 92 !
'

2 A 2= '2 t?.62 3 A2-Al= +| M2= sse T= M 2 +V3= 239 3 t.e7 /st q - 9.<2. t / cu 2 o i
-

3 A3= 302 623 A3-A2= 90 M3= t T= M 3 = 1 160/ W2. o.5(/o.63 I
,

@ 293 52e) See _ Sub Tot W .5/t6 55 -9 2 ' /9.2.0 !3 Tot.i r.29 h.ss |
***

Section 4 -First Four Periods Only -If A5 is greater than A4, go to Section 6. * Fw WS 9en , A Y'gg*g
1 Al- Al-0- M1= T= M1 +...M4 =

!2 A 2= A2-Al= M2= T=M2tM3+M4=
3 A3= A3-A2= M3= T=M3tM4= |,

4 A4= A4-A3= M4= T-M4- |

Sac Sub Tot !
4 Total *e* I

:

Scction 6 - First Five Periods Only -If A6 is greater than AG, go to Section 6.
i

-

. !
1 | A1= |Al-0= |M1= !T=M1 +...M f5= | | | !
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FIGURE 7.5
4

CAIEULATION CENTINUATIUN SHEET

i CALC. NUMBER: 1 sun.rrinums
g REV NUMBER: 5
; PAGE NUMBER: 1K

'!

Battery t'alentatia= -Battery BTIED3
;

j

d
4

Maces'n .05 Y.)! w
f I /7

'

muaxvso,__mxwww .o.13- uu.a <
,$ FM4 V M/W>%Y '$ C) . Q

^

t

j 2 -

.

} O

i. J
1 O

1 2
'

g59 246

m u m.aus;

)
i
i
a .

4

Battery lead cycle ( Data from page 17)
4

i Sizing based on data developed on page 18
i

1

; Maximum section size = 4.39/4.38 (For NCX-1200/NCN-17 Type Cens)
e'-1 C c.

j Temperaturecorrection = X 1.064

.: .

Design Margin = X 1.15
I
s

! Aging Factor = X 1.25
4 e

! Cdl Size = 6.71/6.7
i

!
.

i Use next hisher number of wbone plates = 7

|
1

i Minimum cdl size = (1 + 2 X 7 ) = 15
i

Cell NCX,,,1200 or NCN-17 ( 17 Plates )is acceptable.

'Ibe potential design naarEin = 8/4.39x1.064x1.25 =1.37 or 375 marge for NCX-1200

'

S/4.3sx1.064x1.25 = 1.37 or37% marge for NCN-17

i
!

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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FIGURE 7.5
CALCULATION CONTIhTATION SHEET

CALC. NUMBER: 1ms FFmW3
REV NUMBER: !

PAGE NUMBER: 17

CCN # 8

PP @/2.9,

BATTERY LOADING TABLE-3
125 V DC SWITCHBOARD IED3

Battery BTIED3-Train A

.
.

.

IAad Desenption 0-1 Min Amperes 1-240 Min Amperts

Dist.Panet IED3-1 0.35 0.35 -
CPI-ECDPED-05

RPS InverterforIPC3 42.50 42.50
TEX-ESELIV 03

BOPInvenerforIEC5
CPI-ECIVEC-03 76.94 76.94

SwingInverterNoIAad

current (CPI-F CIVEC-1/3) 19.45 19.45 ( Ref: Calc.16345-EE(B)-437 Rev. 4, CCN # 6)

TO1.4L : 139.24 139.24 '

NOTES :

1. IAnd Data from input No. 2

2. He 0-1 minute load includes aH steady state loads and the momentary currists.

3. The 1-240 minute load includes steady state loads only,

e
e

l ECE 5.03
| REV.5

PAGE 7.51 OF 1
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bO cJc: E E CB) - o S 3 , R 5 '

%Jery . BT I EV 3 C c w % Oe8s ?T dF(
-

I

Lowcst Expect:d a Minimum 444/MB WCX-47*',/NC9-17 .[Electrolyte Temp: 'F G7 Cell Voltage: 1. T5V Cell Mfg: Cell Type: Sized By: ,, ;
(1) (2) (3) (4) (6) ~!

, .(6) (7); tRequired Section Size| ,

(3) + (6A) = Positive Plates|
Capacity at |

'
T Min Rate or !. Change in Duration Time to End (GA) Amps /Pos (R ) (3)x (6B)= Rated Amp Hrs !

! Load Load of Period of Section T
or

t Parlod (amperes) (amperes) (minutes) (minutes) (6B) K Frctor (Ky) Pos Values Neg Values
!

Section 1 - First Period Only - If A2 is greater than A1, go to Section 2.

1 | Al= 539.24 Al - 0=s s 24 Mi= 24O T=M1= 24o | 3t.75 /31. s- 4 39 /4.3 g- ee, f
' Sec 1 Total ***4,39/4,3g.

Section 2 -First Two Periods Only -If A3 is greater than A2, go to Section 3.i

ccgg-f, !
! 1 Al= Al-D= Ml= T= M1 + M 2= .-

2 A2= A2-Al= M2= T= M 2= '
,

Sec Sub Tot,
'

i
. 2 Total *** !

'

Section 3 - First Three Periods Only -If A4 is greater than A3, go to Section 4.
j

1 Al= Al-D= M1= T=M1+M2+M3=
2 A2= A2-Al= M2= '1% fV.2+M3= ;

'3 A3= A3-A2= M3=
. T= M 3 =

Sec Sub Tot
3 Total *** t

t

Section 4 -First Four Periods Only -If A6 is greater than A4, go to Section 6.

1 Al= Al-0= Ml= T= M1 +.. .M4 = s" ABM MARGL:AL onar n.r2 A 2= A2-Al= M2= T=M 2+M3 +M4 = ^" L- 8% nrrr om,3 A3= A3-A 2= M3= T=M3+M4=4

" ' ' '!44 .4 A4= A4-A3= M4= T=M4= t

!Tb1, M Aa= 4 e- W 5- og. ccutNh
o og .+e

!Section 6 - First Five Periods Only -If A6 is greater than A6, go to Section 6.
-

}I.. l., l... I~... I I I i
, ,, ..

I

-- . . - _ _ ___- . - - _ _ _ _ . . . ._ _ _ - . __ _ _ ._ - ____.-__=-_____-___!
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CALCUIATION CGNTINUATION SHEET

CALC. NUMBER: 2&WM FJate
REV NUMBER: $
PAGE NUMBER: 20

CCN#8
Battery emienn.es.m. Battery BTIED4 f'ge.1* lag.

M
M M osw.(t!iT* )

~

fQ<i I_s - >c<vxvw]so.n
I /

f
3 - - ,

i s ,. u

.o .

_J

*

. 59 35}
\

$$9 246
2

'

Th ._ In MMY45
*

.

4

Battery load hele ( Data froma page 21 )

Sizing based on data developed on page 22

Maximmm section size =1025.01

Tenaperaturecorrectma = X 1.064

Design Martin = X 1.15

Aging Factor = X 1.25

769[77CellSize = .-

Use next higher aumier of whole plates = 8

Mahnum cell size = (1 + 2 XS ) = 17

Cell NCX 1200 or NCN-17 (17 Plates )is acceptable.
>

.

The potential design martin = 85.02x1.064x1.25 = 1.198 or 19.8% MarEm for NCX -1200

85.01x1.064x1.25 = 1.200 or 20 % Mart n for NCN-17i
!

ECE103 REY. 5
P A G E 7.5 1 O F 1

. ..
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FIGURE 7.5.

CALCULATICN CSNTINUAT12N SHEET

CALC. NUMBER: ImLrmte.

i
REV NUMBER: A

PAGE NUMBER: 21
I

i

CCN # 8

; Pge 2o/ce
i
i

i
i BA'ITERY LOADING TABLE-4
1

125 V DC SWITCHBOARD 1ED4
i

Battery BTIED4-Trah B
.

2 |
1

<

~.< .

Imad Desenp' ion 0-1 Mia Amperes 1-240 Min Amperest,

! )
# !

; Dist. Panelled 4-1 0.35 0J5 CCN &! CP1-ECDPED-06
;

I
e

; RPS laverterforIPC4 67.54 67.54
i TBX-ESELIV-04
l !

{ BOPInverter for1EC6 71.99 71.99
j CP1-ECIVEC-04
+

!.
; Swing laverter No Lead

current ( CPI-ECIVEC 2/4) 19.45 19.45 (Ref:Caindsham 16345-EE(B) 037 Rev.4, CCN #6)
:

TOTAL: 159.33 159.33
.

,

I NOTES :
;

i 1.14ad Data from input No. 2

2. 'Ibe 0-1 minute load inchades aR steady state loads and the momentary currists.

3. The 1-240 minute load inchades steady state loads only.

. -

ee

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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I[uk $1/28 WN ery IST t E D 4
|

E ECBhoM Rev5, T'T 2 2: '

;

Lowest Expected Minimum 4o4/Aus Wcva2so/ uc.w-t7
__ |

--

o
Elsetrolyte Temp: 'F 67 Cell Voltage: 1. rgv' Cell Mfg: Cell Type: Bized By: *!

!
_ _

(1) (2) (3) (4) (6) .(6) (7) !

,

* Required Section size
Capacity at (3) + (6A) = Positive Plates i1 T Min Rate or !Change in Duration Time to End (dA) Amps /Pos (R.r) (3)x (6B)= Rated Amp Hrs i

4

. Load Load of Period of Section
] Period (amperes) (amperes) (minutes) (minutes) (68) K Factor (K.g.) Pos Values Neg Values

or
- i

'

Section 1 -First Period Only -If A2 is greater than A1, go to Section 2.

1 | Al= 15&33 Al-0= %3' M 1 = 240 T=M1= 24o | 3\ 75/ 21. e- 5.o 2 /5 01 ***
Sec 1 Total ***5 o2/S-o\ [j Section 2 - First Two Periods Only -If A3 is greater than A2, go to Section 3. ccQ r^ ,

1 Al= Al-0= M1= 'I% M1 + M2= -

2 A2= A2-Al- M2= T= M2= 1 '<

g Sec GuS_ Tot
~

2 Totai ***

Section 3 - First Three Periods Only -If A4 le greater than A3, go to Section 4.
i

1 Al= Al-0= M1= T*M1+M2+M3=
2 A2= A2-Al= M 2= 'Is M2 +M3= !_1 A3= A3-A 2= M3= T= M3 =

N& Sec Sub Tot '

rhw , *u. h e og- cc.pg 7]s ;
3 Total ***-

.

Section 4 - First Four Periods Only -If A5 is greater than A4. go to Section 5.
ACCEPLunx u...

1 Al= Al-0= M1= T= M1 +...M4 - MUT- 4 ' [5 A''J'.''-d I'

r2 A2= A2-Al= M2= T=M 2+ M3 +M4 = =c ~-
-

" Sc!9 L |
'

3 A3= A3-A 2= M3= T=M3+M4=
4 A4= A4-A3= M4= T=M4= |,

See Sub Tot !
4 Total ***

'

S ction 6 -First Five Periods Only -If A6 is greater than A6, go to Section 6.
I Ai= Ias-ne In4 s - Im-n41. I I I

i ma n-
I

!
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1 FIGURE 7.5
CALCULAT10N CCNTINUATICN SHEET1

l
3 CALC. NUMBER: nu m mten
i

REV NUMBER: !:

PAGE NUMBER: u!
$
|

CCN #8,Page 23/28

} Sising - Battery Chargers BC1ED1-1 & BCIED1-2
!

! Notes:
,

! L Charters BCIED1-1 & BCIEDI-2 have the sanne rating (300 A ) and both an co==ared to the bus
I

1ED1.One chargeris used as a standby for the other. Ekker can be used to recharge the batte/y
| BTIED1.
1
| 2. De battery chargeris required to supply the leads of BOP & NSSS hverters e===a4M to the bus
; 1EDI, furnish the no load carnat of the swing inverter and recharge the battery afterits duty cycle
: discharge. -
-
.

} CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS : i
'

,

! AH x C
!j Ar = + Ac Where Ar = Required =i=i=== charger ratingla asaperes.

! T1

AH = Total ampere hours discharged freen the battery
: during
}
: its speciGed duty cycle.
!
;

C = Coastaat to allow for auspere hour efErW. Uso
{ 1.10.

!
'

i

i.
Ac = Con.tinuous batteryload widae charging, amperes.

!
,

T1 = Required =i=Imme tieneforrecharging.
,

|
| Duty Cycle: Amperes Amaperes x Minutes
I

j P1rst Minute 636.55 636.55
Next 238 Minutes 255.74 60866.12'

Nest 1 Minute 359.24 359.24
| AH = Total Ampere Minutes /60 = 61861.91Mo = 1031.03
:

|
Ac = 222.382A ( Design Maryta is not considered ) C C& V

.

T1 = 24 Hours.

i
4

j. AHxC
,

,

,

2 Ar=- + Ac = 103.031x1.1 + 222.382 = 269.64 Amp
! r1 24
.

Minimum battery charger sine 269.64 Amps is required. 300 A Battery Chargeris acceptable.
;

i

a

j ECE S.03 REv.5
,

PAGE 7310F 1
:

!
4
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FIGURE 7.5
) CAIEULATION CCNTINUATION SHEET
!
a

l CALC. NUMBER: 101LsFrm.an

| REV NUMBER: 5

f F%GE NUMBER: 25
!.
| CCN # 8, Page 24/2.e-

q Sannag - Battery Chargen BCIED2-1 & BC1ED2-2
.

i

j Notes :

1. CharEers BC1ED2-1 & BCIED 2 -2 have the same rating (300 A) and both are ea==ar**d to the bus
j 1ED2.One charEeris used as a standby for the other. Either can be used to acharge the battery'

BTIED2.

1 2. The battery charteris required to supply the loads of BOP & NSSS inverters co==*r**d to the bus
1 1ED2 , farmish the no load curnet of the' swing leverter and recharEe the battery after its duty cyde
! diachnege ,
1
:
1
' ~

.

CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS :
i

j AHzC
j Ar = + Ac Where Ar = Required animiminas chargerratingin aanperes.
1 T1
1,

AH = Total aanpere hours shschanged fass the battery
during ks sgm duty cydr.

i

i C
]

= Constaat to aBow for ampere hour ef5ciency . Use
1.10.

{ AC =Costimeous battery load whBe charging , amperes.;

T1 = Required animimaan tieneforrechargmg.
i

j Duty Cycle: Amperes Amaperus x Minutes
;

; First Minute 582.07 582.07
i Next 238 Minutes 244.52 58195.76i

Nert 1 Minute 348.02 348.02'
AH = Tetri Aaspert Minutes 59125.85 /60 = 985.43

) Ac = 712.623 A ( Design Margin is not considered ) I

i

| T1 = 24 Hours
i,

; AHxC i

j Ar= + Ac = 985.43x1.1 + 212.623 = 257.79 Asap I

! T1 244

2

IWeimum battery charger sine 257.79 Ansps is required. 300 A Battery Chargeris acceptable.

i
!
;
;

ECE 5.03 REV. 5
'

,

PAGE 7410F 1
,

1

6
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FIGURE 7.5

CALCULATION CENTINUATION SHEET

CALC. NUMBER: 19tLFFlitMHtt
REV NUMBER: !

PAGE NUMBER: in

CCN #8, Page 25/ 2.s

Siming - Battery Chargers BCIED3-1 & BCIED3-2

Notes:

1. Charters BCIED3-1 & BC1ED3 -2 have the sanne rating (300 A ) and both are comaected to the bus
1ED3, One charteris used as a standby for the other. Either can be used to recharge the battery

BT1ED3.

2. He battery charyeris required to supply theloads of BOP & NSSS inverters con nected to the bus

1ED3 , furnish the no load current of theswinginverter and recharEe the battery afterits duty cycle
~

anacharge.

CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS :

AHxC *

Ar = + Ac Where Ar = Required ==3-una charter ratingla aanperes.
T1

AH = Total aanpere hours discharted from the battery
durnag ks speciSed duty cycir..

C = Conannt to aBow for aanpere hour ; i cy . Use 1.10.

Ac = Continuous batteryload while charging ,aanperes.
-

T1 = Required minimunitheeforncharEing.

Duty Cycle: Amperes Amperes x Mlautes

First Minute
Next 240 Minutes 160.13 38,431.2
Next 1 Minute

AH = Total Ampere Mismtes 38431.2 /60 = 640.52

Ac = 139.24 A ( Design Margiais not considered)

T1 = 24 Hours

AHxC
Ar= + Ac = 640.52x 1.1 + 139.24 = 1,68.6 Amp

T1 24

Maimum battery charger size 168.6 Amps is requind. 300 A Battery Chargeris acceptable.

ECE 5.03 REV. 5
q

PAGE 7.51 OF 1
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3 FIGURE 7.5'

CALCULATION CONTINUATIUN SHEET

CA1.C. NUMBER: 162dK FFIB W 3
i'

REV NUMBER: 54

PAGE NUMBER: 27,

,

CCN #8,Page 26228
,

| Sizing - Battery Charters BCIED4-1 & BC1ED4-2
,

! Notes :

!
1. CharEers BC1ED4-1 & BC1ED4 -2 have the sanne rating (300 A ) and both are commeeted to the busi

1ED4 . One chargeris used as a standby for the other. Esther can be used to recharge the battery
BTIED4.

'

.

1

2. 'Ibe battery chargeris sq.'.id. to supply the lands of BOP & NSSS inverters ce==*r++d to the bus:

IED4 , furnish the no load rarnat of the swing inverter and recharge the battery afterits duty cycle,

; discharge.

I

! CALCULATE THE MINIMUPI CHARGER RATING AS FOLLOWS :
'

.

j AHz C
1 Ar = + Ac Where Ar = Required =imi=== charter ratingin amperes."

T1
|

AH = Total asapen hours dieh='Eed froma the battery
i
! duringits speci5rd duty cycle.-

l
a

j C = Constaat to allow for ampere hour ef5acacy . Use L10.
I

j
Ac = Continuous batteryload while charEing.

l
4

i T1 = Required =imimusa time for ncharE ng.i
:
;

Duty Cycle : Amperes Ampens x Minutes

First Minute
Next 240 Minutes 183.11 43,946.4
Next 1 Minute

AH = Total Ampere Minutes 43,946.4 /60 = 732.44 ggg '
Ac = 159.33 A ( Design Margin is not considered )

T1 = 24 Hours

, AHIC
,

-

Ar= + Ac = _732.44x 1.1 +159J3 = 192.9 Amp
~

T1 24

Minimum battery charter size 192.9 Amps is required. 300 A Battery Chargeris acceptable.

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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FIGURE 7.5

| CALCULATION CONTINUATCN SHEET
1

REV NUMBER

PAGE NUMBER: A'*=eh==t B . Pase 1 af 1,

CCN # 8,Page 28 of28
; .

Objective : The objective of this Atentement is to determine the duty cycle test cumn: values of the CPSES Class IE;

j Baneries.

\

Assumption : h baury room normal temperature is assumed to be 77 F

| Condition : The battery room .." t... .... temperature could become 67 F dunng Stataan Blackout tr==wat ( Ref:
DBD-ME 026)

Methodology : The batteries load profile cumats deternunedin calmineian 16345-EE(BF053 tables 1,2,3 and 4 are
the load cumets that the battenes will be requsred to farmsh.h battery room - .- --- . could be as

, low as 67 F , therefore for battery test purposes the above commt values are converted to banery room
normal temperature of 77 F by ii Mylybg thern with 1.064 (Rd:IEEE Std. 450-1980)

To preclude taschMniM testag of the baneries for annor DC load = Mea == some margm is added to the
above converted 77 F commt values to deternune the DUTY CYCLE TEST CURRENT VALUES ,
However, the above marge should not be large enough to challenge the standard design and aging
margms included in the banery sizing r=1ml=tmas

Calculanon :

Battery Tag Number 0 - 1 Min 1239 Min 239-240 Min Femnarks
Amperes Amperts Amperes

BTED! 553.521 X 1.064 222.382XI.064 312.382x1.064
= 588.95 = 236.61 = 332.37

Margm +6.05 + 8.39 +7.63 See Note
Test Currents 595 245 340

.

BTIED2 506.151XI.064 212.623XI.064 302.623XI.064
= $38.54 = 226.23 =321.99

Margm + 11.46 + 13.77 + 8.01
Test Cummts 550 240 330 See Note

BTIED3 139.24 XI.064 139.24 XI.064 139.24XI.064
= 148.15

Margin + 11.85
Test Cumnt 160 160 160 SeeNote

BTIED4 159.33XI.064 159.33 15933
= 169.53 g

Margm 5.47
Test Cumnts 175 175 175 See Note

~

Nrte: With the above test cumnts the standard design margin of 15 % and aging margm of 25 % are
mamtzmed.

ECE 5.03 REV. 5
PAGE 7.51 OF 1
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I
1

Figure 7.1, Pag 1 cf 2: Changs Ver(emhan f%enat #I

Comanche Peak Steam Electric Station4

;

CHANGE VERIFICATION CHECKLIST1

!

! DOCUhENT: Calc RF-CA 0007.3377 R 1,ccN 43 Page1 of ?
CHANGE CLASSIFICATION: CLASSI X CLASS II _ NON-SAFETY

^

INPUT /DfPACTREQUDtED FROM: YES NO REVIEWFJtGTAKElf0LDER COMPLETE

-.JMSGPEAEG isisiR3d$1[2 suggi, @is! E: Esg sn!g 4Mingsjgginigjg gN*m<~ ~

, ,
,4-

Cmt mONEERNO X
CODES mD STmDaDS X- -

ELECULICAL ENGINEERING X
INSDtUMENTATION & CONI 1tOIE ENGINEERING X
MECHANICE mONEERNO X
NUC2AR/MECHANICALENGINEERING ANEYSIS X
PROCUREMENT ENGINEERING X
SYSTEM ENGINEERINO X
ENGDEERmtFDiriC7Ed , #if M!EE' t - /@im 5% $9 ' 4W %:t Ms$j$@!!!!M.4 Ms^ ^ iss| - -* * <

CIVIL ENGINEERING SYSTEMS INTERACDON X
CIVILENGINEERNO PIPING X
COMBUSTIBM OAS CON 11tOL ENOMEER X
CONTAINMENT ANALYSIS ENGNEER X
DIOTTAL SYSTEMS ENGINEERING X
ENGINEERING AIARA COORDINA1DR X
ENVIRONMENTAL EVALUADON(STA-717) X -

ENVIRONMENTE EQUIP. QUAIRICADON ENONEER X
FIRE PRO 1ECT10N ENONEER X
HUMANFACIDRS MONEER X
MAINTENANCE ENGINEERNO (PROGRAMS) X -

MAINTENANCE ENGINEERING (TESTINO) X
MECHANICAL EQUIPMENT ENGINEERINO (MOVS) X
MECHANICAL EQUIPMENT ENGINEERING (COAUN06) X i

NUC2a ANEYSIS & FUEL X '

RADIATION ENVIRONMENT ENONEER X
RADIOLDOICAL ENVIRONMENTE ENGNEER X

1

RADIOLDOICAL ACCIDENT ENOMEER. X |
SEISMIC EQUIPMENT QUAIRICADON X |

STIE FACILTIIES ENGINEERING X
|

ATTACHMENT 3
ECE 5.09 01 Rn. 6

Page 7.1 1 of 2

.-.
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Figure 7.1, Page 2 of 2: %e Verdic=hnn f%eirld EDCN-01

! Comanche Peak Steam Electric Station
! CHANGE VERIFICATION CHECKLIST:

, DOCUMENT: reic ER CA 0007 3377 R 1 cc.W 63 Page 2 of 2i

<

l) INPUT /MPACTREQUDtEDFROM: TE1' N_0 REVIEWEMTAD'ROLDER COMPLETE

E|MillNRIRIM7kFACf3StWIINCERkes - Mfhp Msg 4 @ $jsM 4 W* h tgjgflyfi g gs;}!R . gggg M !
sorIWARE QUAUTY ASSURMCE X

j STADON BLACKOUT ANALYSIS X '

4

] SYSUMS INTERACDON (MECHANICAL) ENOMEER X
j TURNADO VDmNO ANALYSIS ENONEER X- -

! X
i X
c
; X
: wors a cD a xRoar m m era h e a e M, , ammwdrseem an ; e" , .

! CancSTRY X
4

! EuGMCAL MANTENMCE X
a

j INSDtUMENTADON & CONTROL MAINTENANCE X
i uECam!CAtuMnzNMCE X
a

j NUCIIAR DtAININO (SIMULATOR DESION) X
NUCIIAR TRAININO(PROGRAMS) X

i; OPERADONS SUPPORT X
| OPERATIONS WORK CONIROL X
f
1 OPERATIONS FIRE PROTECDON X
.

PIANT $UPPORT X
{ QUAUTY ASSURANCE /QUAUTY CORIROL X
j RADIATION PROTEC110N X
{ REOUIAIDRY AFFAIRS X

X -

i X
1

! X
4

I Comments
.

!
*

!

l
4

|
!

1

1

| Preared by: (print) Mu WAW AR, yu gc A w (sip) p. - % Date. q]rq)g3
-

' 3 3
f I Approvedby: (print) 11AZ AuMAD (sia) e'=r1- Date: '7-30 'f4'

! %-
1

Rev.6#I
+ Page 7.1-2 of 2

i

!

4

.,
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Figue 7.2: DemsaVanfirm Fann

Comanche Peak Steam Electric Stadon.

DESIGN VERIFICATION,

; DOCUMENT: CmIc FE.CA.0007.3377 RLCCW $3 Page1of1 i
1 i

i AREA RETDT METHOD NO. * COMMEN137 VDtlEIED BY:Qvhu) pire) DATE
: md===at D=isa No

~

I
i

lac D=, No
,

I

i ElectualDamen Yes 1 No Ajit Mukhence h 4hf
j civilDenism No

,

Nedser D=isa No

o w D-isav. h No

} C6==*
i

i
4

i
i -

1
'

|

b .
j

'

l,a

!

1
-

i

,

i

:
,

P

i -

i

!
-

i *

!

!
!

:
1 -

,!

I.
,

k

j

Pnpared by: (print) Mnam ar W--h (sign) IF- = b Date: 91MIM
Approvedby:(print) fin Ahw (sign) ' 4 Date: T-Y T

*DV Mahods are as foDows: 1 - Demgn Review,2 - AkcM-M- 3 - @-Uh Test.
Rev.6#I
Page 7.21 of1
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FIGURE 7.6
CALCULATION CHANGE NOTICE

tip cg[3eht %Id
_

CCN NO. WFE CALCULADON NUMBER REVEON NUMBER CONFDNADON REQUIRED
.

ELEl .

M NO 1
*

003 SWEC EE-CAM 3377 001
*

2 DM 96 01't MM ']FX NONE |,,

Papanr(s): "--- - H-- h- = __ ..t L."'*

Date: Iann7/1996 -

Charter: Alir unir6-ia* b ~~ W" dDate-

Wawg Secrvisor: fi= A" Date: 1 3 * 'IEvv |*
REASON FORCHANGE

DM 96 013 :

1) Replaces 10 kVA Elgarinvertees with 10kVA SCIinveters ( both Class IE and Non Class IE).
2) Replaces 7.5 kVA Womaghouse NSSS inverterwith 10kVA Class IE SCIinvertas
3) Adds 10kVA Class IE SCIswinginverterpertrain.
4) Replaces 225 / PCP Class IE bemery chargers with 300 A SCI Class IE battery ctwgers(pf=0.7, effic-y =92%)

Above SCIInverters do not have 480V AC input and they me a cant ==aus load on the DC bus.The ingaiers are therefore requued
to be deleted front the MCCs.The SClieverters have an effic==cy of 80%.

]

In view of the above the calcul=han needs to be nIrlanad

Attachment F. and =8 tac 1=nant= El , E2 ( t ~="= Runs) have not been rev=ad,*6=e will be updated in the next revision of the |-

calculation.The Quah6 cation Runs ( =en=c1===*= E1 & E2) use data from =etachment F.

ASSOCIATED CAirU1ADONINFORMADON
SUPEltSEDES (SUFy

SUFFTNW13 (SFL) TYPE NUMBER AND REVISION

NA NA NA 1

'

.

i
I

FIIJNGINSTRUC110NS:

.

Place this CCN infront of the e=le=1=haa

l

;

DESIGN CHANGETRENDINGCODE 1 / n rvre / A r / A

ECE 5.03 #4
FAGE 7.1. I OF 1

-
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F10URE7.2
INDEX SHEET

. TU ELECTRIC ENGINEERING
f

CALCULATION NO.: PAGE 2S ET EE.CA.00071377-

|
' REY.No. PAGES REVISED -PAGES ADDED PAGES DELETED .

1

1, CCN#3 A**meh==e A. Pess 914 NONE NOME

f Aeemeh==e A.1. Paa 9 t A
| A=='- ^ B Pase 1_t 4
4 Aeer*- -- -> R.1. Pnee 914

;
~

A *emeh m - e C _ P ese 1 1 A
t "

Ateach--# C-1_Pase 1_1J3
1 Atemek-=* D Pese 91 A
s -

; Atemek-=# D-1_Pase 91 A 4

:

Aeemeh==# 1_ Pan 914 4

1

!

!

i
4

i

|'

'

4

:

i 4

i |

i
i

I

. 1

! i

,

1

i ~

l
;

i "

4

|
3

4

1

4

ECE 5.03 REV. 4"

PAGE7.2 1OF1
4
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CCV $\ M
CALCULATION NO. EE-CA-00074377

ATTACHMENTAREVISION 1 C >EY 32. PAGE NO. 2 -

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING

LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
TRAIN A

AUTO NAMEPLATE W ORAKE HP STARY RUNstaueNCeR (KWMVA IF IKWMVA FMCC EQUF DESCRFTION TAG Nt2OSER START 5000CATED) 30DICATED) TWE MW MVAR TSWE MW MVAR

L0ed Block 1 10 8
t1EA1 CENTRIF CHRG PP #11 T8X-CSAPCH-01 YES 800.000 HP 860.000 HP to S f.42ff53 RJ5975f IS S 9.000000 8.000000

;

Y
IEst HVAC CENT WTR CHLR #8 CP1 CHCICE-05 NO 184.000 HP 184.000 HP 10 8 9.870838 A702822 18 8 8.800008 Ro00000

-

._

-

21E81-1 CHO P TO RC SYS ISOL VLV 1-8108 YES 1.900 HP 1.900 HP to e s.efff58 Rer#248 to S Re00000 0.000000
E

1E81-1 CHG P MNIFLOW ISOL SYP VLV 1-8811 A YES 0.700 HP 0.700 HP 10 S 8.009777 8.804734 10 S 9.000000 0.000000I

1E81-1 CHG P #2 MNfFLOW 180L 1-8812 A, NO 0.700 HP 0.700 HP 10 S 8.800777 R804734 10 8 8.000000 R800000e SYPASS VLV

IEB1-1 BORON INJ TK DISCH ISOL VLV 1-8801 A YES 1.900 HP 1.800 HP 10 B Rektf58 0.8fe248 10 S 8.909009 &#00000

1E81-1 St SYS P MNIFLOW ISOL VLV 1-8814 A NO 0.700 HP 0.700 HP to S 8.809177 e.804734 to S 9.999999 0.000000

1EB11 RHR P #1 MNI FLOW VLV 1-FCV4610 NO O.130 HP 0.130 HP 10 S E002444 0.007TSS 10 S A860009 RO90000
.

1E81-1 SW TO MTR DRVN AFWP 01 1-HV-2493 NO 1.300 HP 1.300 HP 10 S 8.#f8847 0.005252 10 S 8.800000 8.000000VLV

1E81 1 CHM ADD TK ISOL VLV 1-LV-4784 HD 0.330 HP 0.330 HP 10 8 R00420f 0.002025 to S 9.000000 8.0000003

Q 1E81-1 INVERTER 80P IVIEC1 CP1 ECIVEC-01 NO 22.308 KVA 22.308 KVA 10 S 0.000000 0.000000 to S 0.0f04J0 0.006463
.

/1EB1-1 SUP INVERTER IV1EC3 CP3-ECtVEC-03 NO 22.308 KVA 22.308 KVA 10 S ROOOOOO 0.000000 10 5 0.009877 Reefred

IE81-1 SG LTG XFMR (PNL ESB1, ESS3) Ch-ELTRET-01 NO 48.000 KVA 48.000 KVA 10 S 0.000000 R000000 10 S 0.022270 0.073802
t

1E81 1 SG LTG XFMR(PNL ES801 CP1 ELTRET-02 NO 48.000 KVA 48.000 MVA 10 S R000000 R000000 10 8 0.072090 0.0087 f2ES88. ES87 & ES89) '

Printed on 01/30/M
.

O
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CALCULATION NO. EE-CA-0007-3377 GNDI
ATTACHMENTAREVISION 1 TA.ty. h 44 C.c.V % b bge4 37/ PAGE NO. 3 '

% _J
UNIT 1

EMERGENCY DIESEL GENERATOR LOADING

LO88-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
TRAIN A '

AUTO NAMEPLATE HP BRAKE W STARY R11NSEQUENCUt IKW/KVA F (KW!KVA FMCC EQUr DESCRIPTION TAS NUMSER START INDICATEDI INDICATEDI Tuot MW MVAR TRIE MW MVAR
1E81 1 TRANSFORMER XFS1 (PANEL CP1-ELTRNT-28 NO cc9$3 45.000 KVA 45.000 KVA 10 8 8.000000 8.000000 to S 9.824800 8.92f57731) /- 3,,4 DC, 3 00 A D C. N -- - o.e36c36c DTE81 1 BATT CHOR SCIED1-1 CP3-EPBCED41 NO 8J,3t{.8tfA $3Jft 1@l 10 8 8.000000 9.000000 10 S S p #p75000

| wo A t>c.- 3enADt o.02 31o7 ''*3#5 IE81-1 8ATTERY CHAR 0ER BCIED3-1 CP1-EP8CED48 NO SJJ11-4tVA 8Z.223-stVit to S e.o00000 Ao0000s to S e,.30000e gasesT)
_ _ _ - w_ _ o.o2337cViEB11 BATTERY RM 1 11Al EXH FAN CP1 VAFNfD47_ NO 1.500 HP 1.800 HP 10 8 8.005432 f.8f2445 20 8 8.00000e A80000007

IE01-1 80 FL DRA!N SUMP #2 P 03 CP1 WPAPSS43 No 5.000 HP 5.000 HP 10 8 8.078f25 0.830Ms 15 3 0.000000 R800000

n/1EB1-1 SG FL DRAIN SUMP #2 P 04 CP1 WPAP88-04 NO 5.000 HP 5.000 HP 10 8 8.074725 9.030NS 15 S R000000 8.000000

/ E81-1 BOR1C ACID TRANS P #1 TEX-CSAP8A-01 NO C0I
20.780 HP 20.780 HP 10 S A000000 Af5348e 15 S S.000000 R000000-

/ - W
EB1- ERTER CHNL 1IVIPC1 T8X ESEllV41 NO 15.934 KVA 15.934 KVA 10 3 &#00000 6.80000s 10 S 9.809007 Refef20

1E82-1 BORON INJ. TK RM SUP FAN CPI VAFNCB-08 NO 3.000 HP 3.000 HP 10 S A99804f R02200F 20 3 A000000 &#00000

1ES2-1 BORON INJ. TK MM SUP FAN CPI-VAFNCB-09 No 3.000 HP 3.000 HP 10 8 0.000647 0.02200F 20 S 9.000000 R000000

1EB2 I BATTERY ROOM 1-2 UNIT CP1-VAHEUH-02 NO 25.000 KW 25.000 KW 10 3 0.000000 R000000 10 3 RS25000
9

-.

0.000000,HTR42
_ _

1E83-1 CHRG P MINfFLOW ISOL VLV 18110 YES 0.700 HP 0.700 HP 10 S 0.008777 0.004724 10 S 0.000000 0.0cc000
,

1E83-1 REFG WTRSTRO TK TO RHR P 1-9812A NO 10.500 HP 10.500 HP 10 S 8.ON470 0.045725 10 S 9.00000e 0.000000el ISOL VLV
.

1E831 St SYS P MINtFLOW ISOL VLV 1-88148 NO 0.700 HP 0.700 HP to S 0.009777 0.004724 to S 0.000000 0.000000

1E83-1 CS P 01 RECtRC VLV 1-FV-4772-1 NO 0.700 HP 0.700 HP to S 0.00970f 0.00469e 10 S 0.000000 0.000000

Printed on 01130/95
*
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CALCLM.ATION NO. EE-CA-00074377
CC.W 43 ATTACimIENTA ,REVISION 1 Vg 5/p} T*gt 5/32. PAGE NO. Sw - s

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING

LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
'

TRAIN A ~

'

AUTO NAMEFLATE lr BRARE W START PWISEQUENCOR RWA [VA F RWNEVA FMCC EOUP DESCIWrT10N TAS NUMBWt START Wete0ATEDI 50000A199 TSSE MW MVAft TE8E K# MVAft
V 1EST-1 CENT CHR0 P RM FAN CLR 03 CP1-VAAUSE43 NO 3.000 HP 3.000 HP 10 3 R88804f 8.9220er 20 S A888889 R888888

V1ES3-1 SATT RM 1-IIA) EXH FAN 08 CP1-VAFNID-08 NO 1.500 HP 1.800 HP 10 S 8.885422 8.8f244E 20 8 8.888889 8.888889
4 cc &1ES3-1 SATTERY ROOM UNIT NTR CP1-VAHEUH43 NO 25.000 KW 25.000 KW 10 S 8.888889 8.888889 10 $ R828889 8.888880Y
#1ES31 INVERTER CHAN illlV1PC3 TSK-ESELIV43 NO 15.834 KVA 17 834 KVA 10 8 8.888800 9.888800 10 8 8.897488 S.888873

1ESS-2 RCP SEAL WTR ISOL VLV 1-8112 NO 0.700 HP 0.700 HP 10 8 8.889777 R898734 10 8 8.888889 A888888

e 1ESS-2 RHR LP 1 INLET 1808.VLV 1-8701 A' NO 4.000 HP 4.000 HP 10 S 9.8339f4 S.#fe825 10 S R888889 A888889

1ES3 2 RHR LP 2 INLET ISol. VLV 1-87018 NO 4.000 HP 4.000 HP 10 S 8.8339f4 9.978425 10 S R888889 9.888888

1ES3-2 FIRE PROT CNTMT ISOL VLV 1-HV-4076C NO 1.330 HP 1.330 HP to S 8.8f2885 R888289 to S 9.888889 8.888800
i

1ES3-2 RCP THER SARR CLR$ CCW 1-HV-4eSe NO 2.000 HP 2.000 HP 10 S f.929774 Ref4389 10 S 9.888889 A888888'
!

CNTL ISOL VLV
,

IES3-2 RCP WTR AIR & LUBE Ott CLRS 1-HV-4701 NO 1.800 HP 1.800 HP 10 S e.efetf7 e.89780s to S 8.888889 8.888880CCW ISOL VLV
I

1ES3 2 CNTMT H2 PUROE AIR TO EXH 1-HV-8541 NO 0.250 5;P 0.250 HP 10 8 e.888278 R892977 10 S 8.888889 8.888800
I

UNITS ISOL VLV

1E03-2 CNTMT H2 PUROE AIR SUPPLY 1-HV-5543 NO 0.200 HP 0.260 HP 10 8 8.004048 e.89788f 10 S 8.888889 R888800
.

'

TO CNTMT ISO VLV

IES3-2 CHLD WTR RTN HOREHLD WTR 1-HV-0003 .NO 1.300 HP 1.300 HP 10 5 9.8f2885 0.888289 10 S 9.888889 R888809 'CIRC PM
-

4

ES3-2 SG SLOG XFMR T1EC3-2 IPNL CP1-EPTRET-OS NO 45.000 KVA 45.000 KVA 10 S e.888889 e.888809 to S Re#8839 8.9f8888
,

04ESS-2 MR T1EC3-3 (PNL CP1-EPTRNT-28 NO 5.000 KVA 5.000 KVA 10 S 9.884889 R888889 10 2 8.888884 R8924001EC3-3)

f,

Printed en 01130/98
*
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Cc. tJ W LCALCULATION NO. EE CA 0007, cc tJ $3 ATTACHMDir A.1
'

7g iOg4g ?,.ge., fo/32. PAGE NO. 2REVIS40N 1
- v

'

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING

LOSS-OF COOLANT ACCCENT COINCEENT WITH LOSS OF OFFSITE POWER
TRAIN A

-
,

.

STARTING +
STARTING RUNN8NG RUNNING

.

MW MVAR MW MYAR MW ' MVAR
i

LOAD BLOCK: 1 10 S
q --

,

PRIOR LOAD: /Q.000000 0.000500 0.000000 0.000000fMtoAp. go .2 t&794
LOSSES: 0.089092 0.630106 0.002566 0.006161 .? ' .W-

a sqq .r---*
LOAD BLOCK SU8 TOTAL: 3refSM2 8.4M6Bf5 OJ0Gaaf

3na974ft 8:299949- {\ 2 925224 7 275ett Mra.m o.226955 -' "? ' ^ ~* 9

LOAD BLOCK: 2 15 S o.sygere2- 7 5061664. gW e 2i% f
,

PRIOR LOAD: 0.000000 0.000000 0499512 Br1980G. >

LOAD: ' gJ.~"I st31 ffs m*T 2t C. "L44-5'4|
, s.
'

_ _ L"*? _!!! 0:Sfega0 o.2495T41
2..qs36o1 6 32'2997*

LOSSES: 0.064646 OA57206 0.006992 0.022235 -, s. ., , e, , v . m. ~'O, ,

LOAD ELOCK SUETOTAL: 1953348 5 875500- 1466765 0:590G2 3r400043 G406541-
. . ~ . -

2.o31966 5.g31471. 7 me nng -qE ;4 3
o.9 0 o635' o 49057 i

,

LOAD BLOCK: 3 20 S e.cgggq, _
'

PRIOR LOAD: 0.000000 0.000000 \ 1,046793 0AiO3393
i op. oste _3 0."2.5 2o 49LOAD: 0.727567 2.570032 ) C~ :7 0.363430 !

3 5409"'

LOSSES: 0.029916 0.211578 0.010442 0.032203
14c426Er o7 2 M M ~,~.-

LOAD BLOCK SUBTOTAL: 0.757483 2.781610 1,6?0900 Ca^M59 7
.~- u

.w a 2A364GB 340Sf99
V--;a h i' WeLn v -' ~~ e v i

\' g._f [[ntcLOAD BLOCK: 4 25 S

PRSOR LOAD: 0.000000 0.000000 h 1.560538
'

029033L *

LOAD: 2.540099 8.0513J3 0.335087 0.133174 A' O W2
f A.3E ll6e-LOSSES: 0.094556 0.66B'/47 0.012 0.04006,4 w, w a.o a.""?Qhc; y3

LOAD BLOCK SUBTOTAL: 2.634655 8.720050 ff M y
' ~. -- -...

dmm 9.463614 /%G 0 899G22

,,,D,I3 * *f,DF3LOAD BLOCK: 5 30 S '
.,

.~..w --m tPRIOR LOAD: 0.000000 0.000000 1.396G36 0:909500
LOAD: 1.786B18 5.656022 h 1.321891 0.435442 \.4 429965~LOSSES: 0.066433 0.469651 0.020910 0.066489 p,nynge y,y973gg h

LOAD BLOCK SUBTOTAL: 1.853251 6.125t73 3.238426 1,40549f &OS*G7 7.i534004
i s aet,nu vj; :-rp -1 n Ar uF

676*714 b36 L 499
Pnnted on 01/30/95

.
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| CALEULATION NO. EE CA 0007 3377 7 ATTACHAENT A-1
'

'
fEVISION 1 idu}a \l M 3'2- PAGE NO. 3

' ' c c. M .3
!

*

UIET 1-

| EuERaENCy DeSa aEnERATOR LOAomiG
; LOSS OF COOLANT ACCSENT OOWICBENT WfTH LOSS OF OFPSITE POWER s

! TRADIA
.

,

START 31G +,

i START 300 RUNNSIG RUNNING
!

! MW MVAR MW MVAR MW MVAR
'

:
.

- -

! LOAD BLOCK: 8358 ., , , inh, , L:2p,ye*

3.- - - - . . . - . -

j PRIOR LOAD: A000000 0.000000 Afff9ff fJaf9#
$

LOAD: 2.189222 K000208 0.792020 0.330828 4.|2427 714q2M4

; LOSSES: 0.08f738 0.432382 0.02W78 0.. p aen ..,,_,weg '

! LOAD BLOCK SUSTOTAL: 2.280388 K422870 Kra85B89- 7.199f9f
| *ba 5 G t 4 S 2. ''*c

~ ~. e ;
'3,$4,.32p @,3g'lQ.Tib549) (LOAD BLOCK: 7408

,, ,,
, c--, . _ -

| PRIOR LOAD: 0.000000 0.000000 4,000536 f.Sil@588i .

! LOAD: 7.8f2732 4.730392 0.850007 0.363883
.

-

6 5 % 546
{ LOSSES: 0.055737 0.401275 0.037841 0 f,gg ; c:>,. -, 7 234E )M 2rf4799f K,76f455 7 ff9729i LOAD BLOCK SUSTDTAL: f.889469 K.73f888 j
} / ' -' "-i $ e 9etre992 ~ :" ': e 6
|

.

LOAD BLOCK: 8758 4 6qe431 2. oc 2M
i 4 -7;,0".U. ' " '* ' " S 1 I! PRIOR LOAD: 0.000000 0.000000 4.069f43 2.0dessf I

o.c70(s'56 0 70 2e21
| LDAD: A000000 6000000 0.277860 0.F80079 I

5.o74492c avne,o 2.qq zt46i LOSSES: 0.000000 0.000000 0.033565 0. f! --,.m-,
.eess 6 -a . 2 is- ~ - ~ -

! LOAD BLOCK SUETOTAL: 0,000000 60G0000 SifdSSN 2.25S989 %
! o.07o(o'56 o . lo*2.917. 5 40 00^ 'o ; - ' e-= \ I

LOAD BLOCK: 9 90 S $'D,*, ,iI ,'.I,b..m*
,,

,
. . , , , _ , ..

| PRIOR LOAD: 0.000000 0.000000 5433003 2 436530 *

LOAD: 0.507660 f.fe9f96

)
s.6 2. esc 2 mot M,?n?,JLOSSES: 0.0f4043 0.099322 0.033606 c. f 0

3 5924270LOAD BLOCK SUBTOTAL: 0.K75583 f.248520
--m

5445508 2J33300 K6SHof 34pffet
.- / ; c'.'" M -30"i!O OC""~^

LOAD BLOCK: 10 120 8 -(.**95,f _'2;y_ { ' *'

u...,\ w-~~v
PluOR LOAD: 0.000000 0.000000 5488002 2J90589

4 722.12
LOAD: 0.586922 f,967536 0.293804 0.244067 6635324

LOSSES: Oa922889 0.787800 0.036378 M !'96 ;0.7ESq- 37
'

Lin et er
; F'S

2.f19406 [
5 2 '2 * D ' ' -

LOAD RLOCK SUBTOTAL: 0.809877 2.595979 &9Pfeat' 4.4W5#6
E, 05"'3 0 0?'??-- -

L

Pnnend en 01/a0/95

*
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CALCULATION NO. EE-CA-0007-'

c-c.id 4- 3 7 ATTACHMENT A 1
'? Age \2./4Cl )|REVISION 1 P% /37PAGE NO. 4

|

,

'

UNIT 1
|

EMERGENCY DIESEL GENERATOR LOADING |

LOSS OF. COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
TRAIN A

.

,

, .

/ STARTING +
STARTING RUNVdG RUNNING .,,,_,,,

MW MVAR MW MVAR MW MVAR
~

LOAD BLOCK: 11 130 S .,.4 2 'l N , ,, , ,,_ a*
_

. . -v _-.-~ 2.'197234: PRIOR LOAD: 0.000000 0.000000 frE250pF- 2:47959F
'

LOAD: 0.122826 0.265972 O.183433 0.113685
'

5.P 3 6'53FLOSSES: 0.003281 0.023206 0.037601 0.119565 - . ~ .- r Y 3. nq C fy. 011 2. tzoggy
5,833947LOAD BLOCK SU8 TOTAL: 0.126106 0.289178

-

2.s&,m.us A999999 e

I, .; '' 5077 t f "a" T- 2 ^ * *"S fi

LOAD BLOCK: 1212 H 5 6,72),2.y,,,, ,,,t, pp,,$l9
.- ,. ,. _ ~ . rr,

PRIOR LOAD: 0.000000 0.000000 Gr309NO 3rGNt92
LOAD: 0.000000 0.000000 0.035241 0.021840

|
.

g
i LOSSES: 0.000000 0.000000 1 0.037848 0.120349-

5,3953,3 :nz z .7(g .,y.7q~7tv * '3 ^3 6 o 8 '-
4 r. .LOAD BLOCK SUBTOTAL: 0.000000 0 000000 5.382329 2-726461 >

, - ~ ~ - ^-

3 r "re,n7 C "'' " ? " I C "r ""7
f

-

I
5 70,7849 2'61'ZTF9LOAD BLOCK: 13 5D I

. o

PRIOR LOAD: 0.000000 0.000000 Gr344461 %40GHt,

LOAD: 0.005194 0.002518 0.000000 0.000000
S.7'5o976 2. r 9 6 o&3LOSSES: 0.00006S 0.000457 0.037848 0.120349 c , -- r a. - ~ e , r-G717LOAD aLOCK SUaTOTAL: 0.0052s9 0.002975 y.49,p:..19 :.:':p 1c.7 ter - - - -- -~ --- j5,48960s 133943G

I
..
e- - ;" 9 - . - a ' 't e t

'

LOAD BLOCK: 14 FINAL 5707&49 i * '2'2 7F9 I
'

i .-m,,.,, , ., g ,., {-oPRIOR LOAD: 0.000000 0.000000 5:944481 3r40GM2 '

'

* *MRSLOAD: 0.002597 0.0012s9 0.000000 0.000000
5 742346 iLOSSES: 0.003132 0.000229 0.037848 0.120349 E., e ., , .,t n ,s , e.r a

S * M * 9'LOAD BLOCK SUETOTAL: 0.002629 0.001486 2-726409 Gr?64956 3rFGP949
~ ' ~ ' ~ '- - - ~

i E ""C"t7 0 "' 2 0 T I
OUT OF SEQUENCE RESTART OF LARGEST MOTORS

.
,

; FINAL LOAD BLOCK SUBTDTAL:

STARTING +STARTING RUNNING g
949LMW MVAR MW MVAR MW MV

5 5 im mq' 2-?*"'! s y f"."''H?27-76052r KrS M297 4490089 AJS476ir GrP6747& 7:08309--
Iqs 7eqg b,9 'Ca g -2. 4 0 N [ -tyt% t

14.el A c o 37 6 717 432.
Pnnted on 01/3045
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CALCULATION NO. EE CA 0007 3377 M1D M c.c.Q3 T^mp._ IOfT2-

-

REVISION 1 % /
ATYAcensuffO
PAGE NO. 3

.

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING

LOS8-OF COOUUIT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER -

TRAIN 8 .

.

e

iAUTO NAtlWLA15 05' BRA 8tf 958 START RLMSEGUBIOGR StWAlvA F stwaLVA FA000 50MF DESCIW'190N TAG NUMest START WIO90A196 BIDICATWO TWAE RIW RIVAft TREE ANE f?NAR i
!1ES21 Se LTS MFMR IF91L ESS2, ESS40 CPI-ELTRET43 00 0 48.000 KVA 45.000 KVA 10 S R800000 9.800SSS 10 S RatiteS Ref3789

1ES2-1 se LTS XFlist IPNL EOSD2, CPI-ELTRET44 90 0 45.000 KVA 45.000 KVA 10 S A888800 8.888809 to S Ref8SFS @ SSSSMEste ES80.Estlet
I1ES2-1 XFMR MFS2 (PNL 821 CPI-ELTRNT-37 NO 45.000 KVA 48.000 KVA to S A8essee Rese000 to 886789 8.88f')t* My k *tes Am.p g o.o'3 SO1(e 0 0T*134 |/1Est 1 eATT CH9R SCIE 02-1 CP1-EPBCEO42 NO U.2SMtTK 42.214 M A 10 S A880000 Ree8009 10 8 4838989 p28pr# i

'3 **8 A g t>C. 3,, Aw,p.pc, 0.0 2 (*189 e-6t&~f 39ES21 BATT CHOR BC1E04-1 CP1-EPSCEO46 NO SJ,34t' RYA S3,7tt1tTA 10 S 8.888080 stesesse to S i $885800 $8000fS {s -

/1ES2-1 SATT ftM 1-2tel EXH FAN 00 'CP1-VAFNIO OS YES [ 1.500 HP 1.500 HP 10 S A885882 RefM85 20 S A888800 R808089

;

\

/ t
1E02-1 Se FL DRAIN SUhe' #1 P Of CP1 WPAPS$41 NO .000 HP S.000 HP to S Refefe# A Mf0f5 15 S 9.800000 A888809

/1ES21 Se FL DRAnt SUMP #1 P02 CP1 WPAPSS42 No 5.000 HP S.000 HP 10 $ Refef82 A Mf8f5 15 8 A808089 A888889
|

!1E92-1 INVERTER CHAN N IVIPC2 T3K-ESEllV42 NO 15.934 KVA 15.934 KVA 10 S A888809 A888809 fJS RSSSFSR A88SS88
,

i

1ES4-1 CHR6 P MINIFLOW ISOL Vt.Y 10111 YES 0.700. HP 0.700 HP 10 S A880777 R888FM 10 S A888889 R888809 !

!,
1E34-1 CHRG P #2 MINIFLOW ISOL 1-8511R NO 0.900 HP 0.800 HP 10 $ R889777 8.8987M 10 8 8.888889 0.888889 '

i

BYPASS VLV

['1E94-1 CHOR P #1 MINIFLOW ISOL 1-88129 NO 0.700 HP 0.700 HP 10 3 8.880777 9.888FM 10 S 8.888889 A88880s (

,

f

BYPASS VLV

1E94-1 * REFLG WTR STitG TK TO St P 1-8008
,

MO 1.300 HP 1.300 HP 10 8 8.82ff88 8.876.588 10 S R880000 8.888888 i,VLV

I1Es41 St SYS P MINIFLOW ISOL VLV 1-8813 NO 0.700 HP 0.700 HP iO S A889777 8.8pf7M 90 S A80sS89 8.888889
'

!iEo*-iAr et newtow vtv 1.FCvesil NO 0.i30 HP 0.iac HP iO S A8 esse 7_ R8ernse _to S A88,see R ggu 't h y G E k ' - en_:,5w,owo2f 90 is-mww Er..ngw 1a s o.wa 0 * cone se s 0.stsoo 6 6eem= 3
-

kA. -o t
,_ _ . . . - . s: - / -

_ t

!

t-,.s.
,

,
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CALCULATION NO. EE CA 0007,3377 |

REVISION 1 - g3 y \\ / ATTACHMENTO !
1 /32 PAGE NO. 5 |

i

UNIT 1
EMERGENCY DOE 8EL GENERATOR LOADING

|
Loss-OF COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

TRAIN B .

Atffo NAMEPEATE D9 BRAKE HP START RINI i8E005405t IKWRVA F RWEVA F jMOC EOur DODORPTION TAG NUMEWI START 88000ATEDI 58000ATW>l TWIE RIW MVAR TWEE blW tlVAR |
IES41 SUPS BYPASS XFMR T1EC4 CP1-ECTRET42 NO 26.000 KVA 25.000 KVA 10 S A888800 8.888809 10 S A888809 8.808389 '

6

i
1E841 UPS & OIST RM FAN COIL UNIT CP1-VAAUPR47 NO . S.000 HP 5.000 HP 10 8 A800000 8.800000 10 S A80Seef 8.8897W9

1ES4-1 CENT CHRG P RM FAN Cut 04 CP1-VAAUSE44 NO 3.000 HP 3.000 HP 10 S 9.8880$f e.82209f 20 S A800000 9.888089 f

1EB4-1 BATT ftM 1-2tW EXH FAN 10 CP3-VAFNID-10 NO 1.500 HP 1.500 HP 10 S A888422 Ref2885 20 S 8.808089 A800000
,

a'
I

cc9%.31E84-1 90filC ACID TRANSFER P 2 tex-CSAPBA42 NO 20.700 HP 20.700 HP 10 S A80004 AF83889 15 8 8.888809 8.888089 i
i

Y
INVERTER CHANNEL IV IVIPC4 TBX-ESEUV-04 NO 15.934 KVA 15.934 KVA 10 S 8.808089 9.888809 10 8 #.888888 ASSS887

IE94-2 CNTMT H2 CNTLD PURGE EXH 1-HV-5592 NO 0.330 HP 0.330 HP 10 8 8.898278 e.88307f to S e.800000 9.800000180t. VLV
,
.

1E04-2 CNTMT H2 CNTLD PUROE 1-HV-5693 NO 0.250 HP 0.290 HP 10 S S.898378 A88397f 10 S ASSSS8W ASSS889SUPPLY ISOL VLV

IEB4-2 SECURITY XFMR XFSS CPI-ELTRNT-30 No 46.000 kVA 46.000 KVA 10 S 9.800000 AGOS$30 10 S . A80seff S.8f2000

IE94-2 SG SLDG XFMR T1EC4-2 (PNL CPI-EPTRET-OS NO 45.000 KVA 45.000 KVA 10 S A8eOS89 ASSSSSS 10 S &#30007 Aff2009 i1EC4-21 '

1E84-3 SW PUMPHOUSE VENT EXH FAN CPX-VAFNWV-OS NO 3.000 HP 3.000 HP 10 S 9.072205 0.820000 20 S 8.800000 A898089 !
(

OS
,'

IE84-3 SW PUMPHOUSE VENT EXH FAN CPX-VAFNWV-OS NO 3.000 HP 3.000 MP 10 S 8.9f2255 8.928888 20 S A800009 A800000' OS
,

"

i1ES4-4 DG FUEL OIL TRANSFEK P CP1-00APFT-03 NO 3.000 HP 3.000 HP 10 8 8.#F8897 8.928809 IS S A888089 A888089
I.

1EB4-4 De FUEL OIL TRANSFER P CP1-DOAPFT44 NO 3.000 HP 3.000 HP 10 S 8.078985 Re83037 18 8 S.800800 S.Sessee '

1Ee4-4 DG RM FAN 29 CP1-VAFNAV-29 NO 40.000 HP 40.000 HP 10 S AF4830s A339975 20 S A80se89 8.888800 I
,

!-

Printed on 01130/95
'

.
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I Mac 4W\camea aTION NO. EE.CA 0007-3377 l
.

ATTACHMENT 31
| MVISION 1 PAGE NO. 2
4

i

C C 6.1 fr ?> Pay t2/52
j UIST 1

,

; EMERGENCY DIESEL GENERATOR LOADING
j LOSS OF COOLANT ACCIDENT CORICIDENT WITH LOSS OF OFFSITE POWER I

| TRAmi B
( -

.

i
STANTING +1

; STARTING RUNNefG RUNNING
1

MW MVAR MW MVAR MW MVAR
-

~

i

i
.

j M SLOCK: 1108 ,

, ,,33g 43o) .

!' PfuOR LOAD: 0.000000 0. 0.000000 0.000000 12n09063 6 67 M3 o155309 g
LOAD: ar789ff7 7.MSEW & MMS 9 \ |

s.

| LOSSES: 0.087549 0.679797 0.0025ff 0.007988 DI.]5,Q \
'

; e.333ggi .2i 7 511097 %- . . -
: LOAD BLOCK SUBTOTAL: 1843985 7:99988d 0J09045 0,38W88 3ra989ff &f6SS89 Ji '2*781/.612 7 2 73eo4 - m 7 o.243293 ~ " rJ Wi .

LOAD BLOCK: 2158 I.ID_g30
1 o 255309,..,w
| PIWOR LOAD: O. 0.000000 GraESRBd 0,285889*
: i 2974) 5 419937 ".346g1 0 25o5410
] LOAD: 8.830859 frSFWFW . 71, 0:MHat

2 961G09 G 381387i LOSSES: 0.06df26 0.453530 0.0069df O. O "" C'S /,ee c -e o- 9 z.7742 o. o7 z'

LOAD ALOCK SUBTOTAL: 2 ggggy a saamas. p,gggest agagagy 3.erffey g33pggy
--- ~ -'

! 2 05'3E 61 5 973461 e '*'. '" e - ':";- m
*

LOAD BLOCK: 3 20 $ o 910801 o48585.a-o -e ,. . . , , m. \- - - -
j PfuOR LOAD: 0.000000 0.000000 7:489695 0,537990

,-

. o 11*765* O 26 2129i LOAD: 0.727567 2.570022 - On9530dp
i 1 200393i LOSSES: 0.029976 0.2TFK78 0.0 0.032892 ., ..e ~o a "3.IEI4 61
| LOAD BLOCK SUBTOTAL: 0.757481 2.78f870 1545 fat erM aast

i 44 9I o.7so 872
- -- ' ' ' ' .1999881JrJ02685

j
_

' ' : ; ', '. '. 2,- e 44W43 L"A0'C3
;
'

LOAD BLOCK: 4 258 8',4 3 2 5 6 6 o|1479}g,, , , . , , , ,
, , ---.y

j
PfDOR LOAD: 0.000000 0.000000 , 7:536788 0rf98559

|
-

LOAD: 2.540099 8.05T302 0.335087 0.133774
9 64o95 {LOSSES- R094556 R869747 f N M $. % f 4 4t4808 ". N'MI {LOAD BLOCK SUETOTAL: 2.834655 8.729650 7 4.,82775 , 0,8589,8,0, , 4:5f7830 9:679389

. . u c e- . . - ,

. , , , , 2 - - .- - --- ..

LOAD BLOCK: 5 30 S I 653 o. 88n53 -

,-,,,v.., . , - - . .
..-. . - - .

PfWOR LOAD: 0.000000 0.000000 5.888875, 0r988538 |

LOAD: 1.706B18 5.656022 1.321891 0.436d42 -

4 965597 7 508si6LOSSES: 0,066d31 0.469051 0.020802 0.066148 8 -, , s -r 2 s an a
s. iios4 s

!. "_py7 45, 72, AKD6GNO Pr006996
i.3 - -- - - -

LOAD ELOCK SUETOTAL: 1.853261 6.125872 3r&,4,8089. .
"

e. _ t.
-- .-av ----.n

pnneed en 0i130/e5

. ..

,

--
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CALCULATMNil NO. EE CA 0007-3377 " /Y [h ATTACHMENT 51
*

MVISION 1 PAGENO. 3
:

Ccw e3 Pqc. IS/3g
Upsf 14

; WERGENCY DESEL GEBERATOR LOADW8G
LOSS OF COOLANT ACCIDGtT COgdCIDENT WITH LOSS OF OPFSITE POWER

; TRAfdS
,

'-

.

j STARTING +
3 STARTING RUNNING RUNNING
i MW MVAR MW MVAR MW MVAR

~

4

LOAD BLOCK: 8358 3.o89544 s.3:ssy:s x
'

<

- a e ., w - - . , ,.

. w- .- aw aq . r u, ,
PfBOR LOAD: 0.000000 0.000000 &f0ff88 7:S M975 '

s9

LOAD: 2.189222 E000288 0.732020 0.330826 \
r.151905 \'

LDSSES: 0.061136 0.432382 0.0 9. - st't~~' 7 17o472 ,r ,,e..,,9 ro i.1
.

j LOAD BLOCK SUSTOTAL: 2.250388 E422870 |.,, ,62 Afd0f25 7,807852
-~ -

., . r ., , a, ,

. ..'

. . . , . .- .

LOAD ELOCK: 7408 3* 8B(564,, I, 5 5 {11 g. , ,.
. _._--- _ . - .

PRIOR LOAD: 0.000000 0.000000 2989786 7:dpfmPF

LOAD: f.0f2732 4.730393 0.850007 0.3 sass 3 I
*

,

6 655\13 T.15(,042 '

LOSSES: 0.066737 0.407275 0.037651 f.fg270 ~ ~ ~ 9 !! 'i''-

LOAD BLOCK SUBTOTAL: f.869489 E 737868 LaBadtf
f ,i no q,u. g i.e o Ay .

J t'.52''L, 2 a**'*4TOAD mLOCK: . S 75 S ',. . _

[0.y.o 096
a- 8. e.= -

3g ii

PRIOR LOAD: O. 4:89dSSS 2.00949r
'lo o. 2 22. ,

LOAD: / 040000t 0,000000 0.271880 0,180079 /
:

'

I

3.o13 4 i1 LOSSES: 0.000000 0.000000 0. p.108335 5.t08il7 " !,

- - '-

'' !1 5 0 1491 _ _ ?. g 8g pi ' ' ' ' ' ' '

{'
LOAD BLOCK SUETOTAL: i 0,000000 0.000000 N2 ___ E-fS9Pf3 2N '' o.o*10 % L o. ts7 t 22. : : ". ' '": : ' ' " ' ' ' ' '

----m

LOAD BLOCK: 9 908 3;0'40b{,,
_

o 5
, . ,

_ - - . . ,
PRIOR LOAD: 0.000000 0.000000 ' Krf00283 2n90f588

,

~ o.123'\00 e . 6 4eLOAD: 0.507550 f.749f98 8,000009

S.619687 )LOSSES: 0.014083 0.f99222 0. Ie eut'*;
5 l(1 9I 't i W 8I67 - ' ' ' ' ' "

LOAD BLOCK SUETOTAL: 0.576533 f.2da520 ; &f M Pf3 E SSESI F 2 S99870
>

( i'-n2": ; WW C' - ' W.,C C :

LOAD BLOCK: 10 120 8 5 119131 2 2G477,1,2 ~

ei--- , , , , , , ,-->s us.m w- .n .

PRIOR LOAD: 0.000000 0.000000 Ef06063 Aedf5SS
LOAD: 0.589872 f.95SS58 0.397864 0.242853

.., ,,,9'

LOSSES: 0.0229f2 0.782043
5 036200 7f5709 e--..- 4 745653
0
bs r 95 1 2.7 4 -

m .7LOAD BLOCK SUBTOTAL: 0.81258d 2. f20899 299epff Krf46907
h : -' 2 2k^ L": '' '": ': ^ '; /',4 43050d

-

L /
Printed on 01/3045

*
. ..

d



Q#~ [M ATTACHMENT 31CALCULATION NO. EE CA 0007 3377-

/
MVISION 1 PAGE NO. 4

1

j Cc.4 4 S h y M /Sgj UNIT 1 l
i susRGeNCY Deset esNsRATOR LOADess

] LOSS OF COOLANT ACCEENT COMICWENT WITH LOSS OF OFFSITE POWER
TRAss a

{ -

.

STARTWIG +
| STARTBIG RUNIWfG RUNIONG

; =W = VAR uW uvAR =W . VAR
-

f LOAD RLOCK: 11 130 8 [552099,5 _..__. %7

)- , v, , -,.-,.

[K,desse aisessee. 2 So7625PRIOR LOAD: 0.000000 A000000 .

1LOAD: AOS3757 8.177472 8

f[&F33433
gytaggg |

24p,7@_.- LOSSES: 0.002f37 A0fst78
W.037404 af#MoS 5,8178 , , , ,

i LOAD emCK SueToTAL: a0 ssee af sse ; m i)
g g. r - . . . . - )

7;u .M., , ,

i 8 5 - :: M' 1 e r: .naa&se4
f

$ LOAD BLOCK: 1212 H 5 ro4418 1 Gil5t
m ,, m e -
~,0p[0g6' 3033307 g

; PRIOR LOAD: 0.000000 A000000 5 g i

i LOAD: 0,000000 0.000000 0.008237 0.003087 (

| 514 Sl 6'l |m SSES: amasa ammap p.quy,
Q7,ffsg3 = m urous 3 ;I LOAD BLOCK SUBTOTAL: 0.000000 2000000 g,7aggsp 5f28909 2rM ff95i ;

; 7 7 '. .-- '. 1" r?-'h * '''' C Z ' ;
.

-

3

1 5 110659 2 415171; LOAD BLOCK: 1350 8

) _ , . . , . , . _ _ , . , , ._, .__,
,,7j PpWOR LOAD: 0.000000 0.000000 I

_-- .-

.437iRDf 4099082 1

LDAD: 0.00d136 0.002394 0.03f676 0.0f9754 .ysgg i.

LOSSES: A000069 0.000817

)
ggf, g.,f,%.7 5765o8 0 7'; 0''': 7 ,

LOAD BLOCK SUBTOTAL: 0.004785 A002717 efSM07 ANtFIN Sr753202 374448D
-

1 -- = -=
'

i LOAD ELOCK: 14 FINAL 5 742.,.554 1 G44915
s .,-,-,1 o . r ., c . ,

! PfuOR LOAD: 0.000000 A000000 ,ErM8086 343fMS
,---- - ,.

-

I
,

LOAD: 0.002527 0.00f227 0.000000 0.000000<

5T828ST'

! LOSSES: A000021 0.000222
50.

f 0. f aa-i 2 %'4Io aF .t 7 -iv,'!
LOAD BLOCK SU5 TOTAL: 0.002552 0.007443 i K.f9M07 Er78 BAN 2:MSter l

1 5 ' ? ? '. ' ^ - " " - ^ 60' r ~ " '' 10 !-

OUT OF SEQUENCE RESTAftT OF LARGEST MOTORS ~

FINAL LOAD BLOCK SUSTOTAL:
STARTWIG +STARTING IIUNNING -

gggggggg,

MW MVAR MW MvAR MW MVAR'
-

i. s ,rra s- &c7f000687 5,00H92- 407HH 2 407000 K432174 7:00836,

I' d
-

-
g.ogool8w 55e %1 ( C. nry 0..... f e.~. -

. . . > -

; 4 9946o5 2.450269 67525
-

-

p, e en ousoresj -

-

.

; . --

!

i i
|{

-

t

|

1. _ _ _ . _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ __ - - - - -. _ ___- - _ - ~ )- --



- . - ~ _ _ . - , . - . - . . . - - . - . - - - . . . - - - _ . . - - . . . ... . . . . . - . - - - - - - - . . . . - _ . . - . - . . - -

.

CALCLEATION NO. EE CA 0007 3377 >
REVISION 1 ATTACHMENTC '

PAGE NO. 2 ,1

;

UNIT 1
6EMERGENCY DIESEL GENERATOR LOADING

LOSS OF OFFSITE (SLACMOUTI POWER ccgjgg>y.9st[.32
'

TRAIN A
. !

Alffe 18AMWLATE W BRAKE 9F STARY RUNSEGUWecM EWMVA F RWMWA F000 0 WOMF Des 0RrftDN TAG NUMSWI START WIDICATull papeCATEDI TUSE afW IIVAft Tatt afW beVAR '

Lead Block 1 10 8 ,

''

DEA 1 CENTINF CHRG PP #11 TBX-CSAPCH41 YES 900.000 HP 880.000 HP 10 $ f.42fSSS 438975f 30 8 8.888000 8.000000 tY
- - .

_ - - . . . .
'

1Ett HVAC CENT WTit CHUI #8 CP1-CHCICE46 NO 164.000HP 184.000 HP 10 S R870838 8.783882 30 S A800000 A888889 i

IEST-1 CHe P TO RC SYS ISOL VLV 1-8108 NO 1.800 HP 1.900 HP 10 8 8.82fFS9 8.878288 10 8 8.888800 A888800 '

!

I

I1E31-1 CHS P MINIFLOWISOL SYP VLV 1-SS11 A NO 0.700HP 0.700 HP 10 S 8.889777 8.898738 to S , 8.808800 8.888800
,

e j1ES1-1 SORON INJ TK DISCH ISOL VLV ,1-8001 A NO 1.000 HP 1.900 HP 10 S 8.82ffSe Ref8289 to S 8.888889 A888809

,

>

'e

1E01-1 RHR P #1 MINI FLOW VLV 1-FCV4810 NO .' O.130 HP 0.130 HP 10 S A8er488 A89f785 10 S A80se89 8.888889 !

'

i

y C 0 %3C-

E01-1 INVERTER BOP IVIEC1 CP5EclVEC41 H6 zz.aosKVA 22.308 KVA 10 8 8.Seie889 A88SS89 10 8 8.8f8889 A888883
,

i

I

S11 SUPONVERTERIV1EC3 CP1-ECIVEC-03 No 21.30S KVA 21.30S KVA 10 8 8.888889 Reessee 10 8 8.888077 A880ep6 ) [
1E31-1 SS LTS XFMR IPNI. ESS1, ESBal CP1-ELTRET-01 NO 46.000 KVA 46.000 KVA 10 S 8.888089 8.888889 10 S 8.822279 R8730er f-

IESt 1 SS LTS XFMRIPNL ES801, CP1-ELTRET-02 NO 48.000 KVA 48.000 KVA 10 8 8.800009 A8888SS 10 S &#f3800 R889ff2
i
,

Eses. ESe7 a ESese

Nofccy31E91 1 TRANSFORMER XFS1 IPANEL CPI ELTRNT-24 48.000 KVA __ 46.000 KVA 10 S 8.888889 R888809 10 3 8.888000 &#2757F'l 5 11 -

3WA%N PenAy @ o.03&&1(0 d. 017 '3761-1 SATT CHGR SCIED1-1 CP1-EP9CED41 NO SJJ3MITA 8% 10 S 8.888889 R888809 10 S S y 8)#8888 6

/1Eti-1 BATTERY CHARGER SC1ED3-1 CP1-EPSCE048 ~
'Jeo A M s % C 3M Ms% 641MO'[ 0023370 i

NO SM SJ,28t1CVA 10 8 8.888809 8.888889 10 S Sg %_-

_ ,

#1E01-1 BATTERY RM 1-11A1 EXH FAN CP1-VAFNic 07 NO 1.600HP 1.600 HP 10 S A888822 8.8f2885 30 S E888889 8.888889 i
4 07

"

. i

Printed on 01/30/48

*
.
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CALCULATION NO. EE CA 0007 3373 /

CCN % g Y g/32/ ATTACHMBUTC |REVISION 1
PAGE NO. 3

||
*|,

.

UNIT 1
'

EMERGENCY DIESEL GENERATOR LOADING
!

LOSS OF OFFSITE lOLACKOUT) POWER
j

TRAIN A l
'

,

i ;
*

AUTO NA M TSOF BRAIEfr START RISI800U50CWI RWIKVA F RWMVA F0000 SGIN DESCRFReft TAG IIINIEWt STAftT 8800A15bl SIBICAtutt TSAS RAW NWAft TESS ISW IIVAft i
'

tVtEB1 1 Se FL DRAIN SUMP #2 P OS CP1-WPAPSS43 NO S.000 HP ' S.000 HP 10 S Refef25 8.838800 30 S A800000 A8eesef !

.

! 04ES1-1 Se et onAWs SUMP at P 04 CP1-WPAPSS44 00 0 8.000HP S.000 HP 10 S A8fff28 A800see 30 S A8Seest 4888089
,

'

Col %3 !

,

/1E811 3014C ACIO TRAles P #1 TSK4SAPSA41 00 0 10.700HP 20.700 HP 10 S e.Segees A783009 30 S A8 esses A80seef j-
,

/1E3 - SIVERTER CHNL 1IV1PC1 TEM-ESELIV41 NO 15.834 KVA 16.834 KV A 10 S ASSSS89 A80 seep 10 S A880007 A889fa#
.

;
'

IIM SUP F CP1-V
| HP 3A100 10 S A 8.89899f S iA A8sseep

-
'

j1882-1 INJ. SUP FAN 'CP1-
. HP . 3.000 HP S A8 eses effeff . A A808809 )__

--. / ,
"

/ *
.

1ES3-1 CNDS STS TK TO CNDS SYS 1.HV-2484 90 0 0.330HP 0.330 HP 10 S A880897 9.8972W 10 8 9.8sesef A8sseepM U RJCT Bot.MV
tIES3-1 OS PACK A SERV WTR WV 1-HV-4383 YES 0.12SHP 0.125 HP 10 $ e.SefesF A8972W 10 S 8.888809 8.888089 5

1ESS-1 ftHR HEMR 01 OUTLET CNTL 1-HV-4572 NO 0.700HP 0.700 HP 10 S A88979f Rosesse 10 8 8.888089 A880000RV
IES3-1 VOL CffTL TK OUTLET WOL WV 1-LCV41128 NO 2.000 HP 2.000 ?P 10 S A82fFW &#f8E89 10 S Assesse 8.00sset

i1ESS 1 CHLD WTR RECIRC P OS CPI-CHAPCP-OS YES 28.000 HP 25.000 HP 10 3 9.97f805 A7839f5 30 8 8.80se89 A80 esse
i

f3 36$.W 23,gge '
e.023 st h1ESS-1 , AIR DRYER CNTL PIGL FDft . , CP3-CIDYBA41 _ NO 14.800MW KW 10 S 0.888089 A80 seep 10 S &#ffest 8.essee9 {"BYP*.** ~baa =%-( TIC b 1 CPL-1EPTtul'r-12 10 46mi 1= - --- 1 = _ . - - cP1-ECIvNC48 NO I0' o.co95 o.foM97 }vA 3e set KvA 10 S A8essef A8essee 10 8

% -- , eefsees +e m et / -'
ESS-1 SUPS BYPASS MFhet T1EC3 CP1-ECTflET41 NO 25.000KVA 25.000 KVA 10 S A8seses A8Seest 10 $ A889f89 A8eseBS

CCO M i
,

i,Printed en 01130 des *

!

|*

'

f
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CALCLRATION NO. EE4A4007-3377 ATTACHRENTC |REVlWON 1 CCM k 3 g Y g7 h/ PAGE NO. 4 I

'i
,

UNIT 1
EMERGENCY DOESEL GENERATOR LOADING

'

LOSS OF OFFSITE (Bl.ACKOUT) POWER |
TRAIN A .

,

Alff0 NAhWLATS Dr BRARE W START 3RSISEGuestet RWatVA F RWatVA FMOC EGMF DeeGIFT90N TAG IRAIEWL START SID00ATWB SIDICATW9 TRIE BIW M VAlt 15E RAW MVAlt

1ESS-1 UPS & DIST RM FAN COIL UNIT CP1-VAAUPR41 NO 5.000 HP 5.000 HP 10 S ASSSSee RSSSSSS 10 S ASASSS9 RestND

1ESS-1 CENT CHRG P RM FAN CLR 03 CP1-VAAUSE43 NO . 3.000 HP 3.000 HP 10 S 8.88808f &#220pf, 30 S RSSSSSS RSSSSSS

1EBS-1 BATT RM 1-IIA) EXH FAN 08 CP1-VAFNID48 NO 1.500 HP 1.500 HP 10 S RSSSeaf 8.9f2888 30 S 8.888089 RSSSSSS
i

1ESS-1 BATT RM 1-8tCI EXH FAN 11 CP1-VAFNID-11 NO 1.500 HP 1.500 HP 10 S 8.885832 8.Sf288E 30 S A888000 A8SSSSS
s' |

1ESS-1 BATTERY ROOM UNIT HTR CP1-VAHEUH43 25.000 KW 25.000 MW 10 S 8.888089, R880000 10 5 0.820009 RSSSSSW I
_ Y- _ - _

IES3-1 INVERTER CHAN IIIIV1PCS TSX-ESEUV-q3 NO IS.834KVA 15.834 KVA 10 S 8.888089 A80seSe 10 S A88N88 A896tf5 +t
/,

IES3-2 CNTMT LTG XFMR IPNL SC1 & CPI-ELTRNT-18 YES 45.000 KVA 45.000 KVA 10 S 8.000000 RSSSSS$ 10 S R#f8009 &#fe#27 '

, Scal '

i1ESS-2 SG SLDG XFMR T1EC3-2 tPNL CP1-EPTRET-05 NO 45.000 KVA 45.000 KVA 10 8 8.ammann p333389 10 8 4830839 &#f8W9 2
1EC3-25

[IES3-2 ISOL XFMR TIEC3-3 IPNL CPI-EPTRNT-28 NO 5.000 KVA 5.000 KVA 10 S 8.888888 8.808089 10 $ R888888 8.SSNOW v
1EC3-3) I*

1ESS-3 LIGHTING XFMR IPNL S41 CPI-ELTRNT-31 NO 45.000 KVA 45.000 KVA 10 S ASS 8000 8.800000 10 S 8.8783 2 8.#ffase

1ESS-4 DG FUEL OIL TRANSFER P 01 CP1-DOAPFT-01 NO 3.000 HP 3.000 HP 10 S &#f8897 8.820000 30 S 8.888000 RSSSSSW t
,

!IES3-4 DG FUEL OIL TRANSFER P 02 CF1-DOAPFT-02 NO 3.000 HP 3.000 HP 10 S 9.878807 8.828809 30 S 8.800009 8.888800 !
!'

1EB3-4 FUEL OIL DRIP RTN P CP1-MEDGEE-01G NO 1.000 HP 1.000 HP 10 S 8.8888e9 Ret 2800 30 S A800000 8.800000
i

!1ES3-4 FUEL OIL BOOSTER P CPS-MEDGEE41N YES 3.000 HP 3.000 HP 10 S 8.872285 8.828809 30 S 8.888809 RSSSSSS I
i i |

l1ES3-4 RM ADJCNT TO RL het-UP WTR CP1-VAENUH-25 NO 10.000 KW 10.000 KW 10 S 8.888800 R888800 10 S Ref0009 RSS8809 '
STORAGE TK HTR

,

!

1Prirned on 01130/95
l
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ATTActedENT C-1-- q
i ' .

"

MVWION 1 ' - PAGE DO' EI~

i
,. 4

. CC%3[$ k32.
;

-

UNIT 1 l

: ERERCENCY DESEL G8WIATOR LOADSIG
! LOSS OF OPPSITE 8m ANMT) POWWIi
-

TRA3dA
}

.

;
STARTWIG +

i STANfBIG RUKJdBIG """"'
3

| W 88 VAR W MVAR MW MVAR.

'
:
- LOAD BLOCK: 1 10 S
! 4fg5ht)-

i PRIOR LOAD: 0.000000 8. A0000 C 0.0000002

2..Si 23&fr8" 6 0 ^-u ' h*LF o.2FS3F3LOAD: 25P9000- 0,57f08 0,46He#
1

,

3.o33 stF ILOSSES: 0.087354 0.8f7874 A00339f 0.0f07#fo m . # u . e.a * 7. q m,

LOAD BLOCK SUBTOTAL:
- . . -

7.806dE8 GraffMO MJ5446 ASS 8988 !( A:aMMP
\

2 57te42 7 2334584 e "'T ''.Ci o .266t384 * ' B C 't
*,".5.883 62FF3F3LOAD BLOCK: 2308 **

n- 1'',' M. - - a.
PRKNt LOAD: 0.000000 0.000000 &584885 0.444308

% 06 7 (, o.3om igLOAD: 2.06d817 E390df7 0877988 i
'

3 21572. . ,LOSSES: 0.075276 0.63f385 0.008359 0.026581- '

,,.i=** .pgog.12
LOAC BLOCK SUETOTAL: 2.140033 ES22383 5,330895

r.:.=u[7w e =m -

I',#b3_. . o .56 if 43-LOAD BLOCK: 3 35 S
,

-- ..
PRIOR LOAD: 0.000000 0.000000 f.454500 A47tf73

, , _ ,

LOAD: 2.789222 E000288 0.800720 0.385995
Ag .21 '25'142 0425431LOSSES: 0.067f36 0.432N2 0.074126 u M * '|"' - t '' ' '. ? ;

I* M., = 0.044978MLOAD BLOCK SusTOTAL: 2.2saaes E432670 draperff EdPapst
==n.

+

WAD ROCK.- 4 40 S I' 9 " * * N I' * ' 9 4.1 ,3 P " 3
~

iar. n wa.--wa t
e

i e,yg t

PellOR LOAD: 0.000000 0.000000 M 52223 AS982GB
|

LOAD: f.507538 4 037705 0.850507 0.368883
,, 79.g '

LOSSES: Red 8202 0.38097f
,

1.si.%"1. ,,
^

0.059154
A. i. a e han. ,- , s a en.

-

LOAD BLOCK SUBTOTAL: f.555740 d.3720ft 2,407489 4 857473 Af9832T
. . .

2 9 ''''7, ' ~' ' ' LM. .

gg (, ,,QMLOAD BLOCK: 5 50 S 2
.

,,

_ ,. . --G
PRIOR LOAD: 0.000000 0.000000 2-999990 f:SSPfff

LOAD: 0.734620 f.9227f2 0.K23671 0.239704
3 90\995" 3."T|\7%F PLOSSES: 0.023053 4.783040 _ 0.072055 0.070123 t A t"h;'; ; ,n7

,

LOAD BLOCK SUBTOTAL: 0.757673 .2.085752 d,488497 f.576388 4 886H9 3.782740
m:0 ' c;; n

\

kN4'322 1.k2596~53
Printed on 01/30/95

*
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eas ranu aTION NO. EE.CA.0007 3377 (dW4\ / ^N N/4f.

ATTACHMENT C.1NEVISION 1 .' PAGE NO. 3,

_

/ T 37
.

y3

EMERGENCY DIESEL GENERATOR LOADING

LOSS OF OFFSITE (SLACKOLIT) POWER
1

TRAIN A .

.

' STARTING +
STARTING RUNNING RUNNING

MW MVAR MW MVAR MW MVAR
~

LOAD BLOCK: 6 SO S (3.l'2'2.2 6i y ,w.,,_
, ,,,,,.,, y\.5 5 5 8 3,_

_ y.-..g . ..

PRIOR LOAD: 0.000000 0.000000 .t3088*1 1.4061255-
LOAD: A860110 1.g70763 0.207sgg gyg434g

4 '2.37g o "2.
i LDSSES A024063 0.170328 0.02 0.074ssy , ,e.aa2 m
'

LOAD BLOCK SUBTOTAL: 0.8S(193 1141091 M9 'MU
l E% ".'*1 ! '' ' c ' 7'' '' c ' ',07

,

LOAD BLOCK: 7758 3 33oi30i

,- M "5 s . u en.a t .67O \7#
PRIOR LOAD: 0.000000 g000000 gguagy &o .o to6%

LOAD: e+00000 .b =2 0 2 s,t t00 afano a1172,1
.s.6 mur' ****: "****** "" a t3 d2&li 9.y382 e s- 2.s69iss

LOAD BLOCK SUBTOTAL: 4400000 e00000e 2,728376 M3 3#ReeP6 1476788c .0 7 o L% o . f o2 tr 22. 2 -5 e qr ' i - e e n f, . 5 .-.>, , a
a

LOAD BLOCK: 8 85 S S 3 5,1 %,94 47S7461
f. . - . , . , _ . -

3
PRIOR LOAD: 0.000000 0.000000 M "# M'

O . t'2 5 \c'O o.o605&LOAD: 1.013975 3.927106 g40000g g.googgy $
47297o2.LOSSES: 0.045426 n221276 0.024807 a07ses2 1 -, ,, u , ae g,tg93;q3 643oI t.ga. 6,3y2LOAD BLOCK SUETOTAL: 1.059401 4.248362 7_'T": ..:: ,C: 4J33777 GrHGtSO

v

Wom n, e n u s e- L '. L 's]1

!

3 64 M.,.o% g.tr 4 eerLf!AD BLOCK: 9 90 $
,_<e- . $ . 4 ,m _ - mm c

- .

PRIOR LOAD: 0.000000 0.000000 3-909509 fr697806
LOAD: 1.219279 2.267879 h 0.537810 A245033 q,g5$o 14

LOSSES: 0.028838 0.203960 .0g1 0, Oy0 S.4 E8772. Y M3LOAD BLOCK SUETOTAL: 1.248117 2.471839 4 2G9730 2.17-a - 55f9047 dr644910
n a '' 4 !". 3 '. L ; T.H 5#7426F

LOAD BLOCK: 10 120 S _ - ,,,'MIk3* 2
, ,o...,,, _ - - - .

PRIOR LOAD: 0.000000 0.000000 4,24fSFS ?'W N 8
.

LOAD: 0.550220 0.300628
5'50 % 59 \LOSSES: 0.024240 0.171439 0.032111 0.102106 era

LOAD BLOCK SU8 TOTAL: 0:999621 2.152573 4:623710 2. p 'o)7 - -.sc ,4,2.999464 7m 635 2 -

T 5-799331 dr636426 \
; o.*TH3029 1 1t0292q '; - g L:20 0 "a 's 7 7 ., 4-L~i Z

_/prwited on 01/30/95

t.,

.
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; T,ALCULATION NO. EE CA 0007-3877 W I-

ATTACHMBfT C 11 IEVISION 1 ' --
- PA M NO. 4

i

I
y9 f Y.

3g
-

BERGBICY DESEL GBWIATOR LOADSIGt
; LOSS OF OPPSITE m ANnUT) PO.Bt

TRAufAi

.

.

STAftTING +
STARTule IRifSW10 fulismIG;

-AR -. A.,
-

{
.__

N.. ,ND , m . , , .'
i LUAD BLOCK: 11 130 S
,

...u - .. ... 2 m 39 H' ..
, PRIOR LOAD: 0.000000 0.000000 drPpfsp ASRSFW7
! . * to2.VT9' o. o 63s 7.9i LOAD: 0.WT835 f.504083 0,fdASF7 0,e39333|

5-7 79039! LOSSES: 0.079539 0,138543 0.0337f Og g p ,ihe93 4 2c5' r% ,
! LOAD BLOCK SUBTOTAL: 0.971225 f.843208 * f 5mWap7 4f90800

,

j 4.La 67 t?';"'* ''-: " R ., i,

i
.

I A+. 9 3 4 T o 2 i
LOAD ELOCK: 12 5M 2 4572, , , _ _ w,4

4

2 a mac, .--.w .- w
; PRIOR LOAD: A000000 0.000000 ASAN70 adPfset (,

LDAD: 0.028670 0.0E6780 C.T73386 0,fff483
.

i LOSSES: 0.000686 0.004854 I,'Ub7 s.T399340.0 af 1075 on'3d3df
;

n. 9 9 26 vat - - - ~! LOAD BLOCK SUBTOTAL: A025fSt Aetf0f4 Krfdf557 2egd'flps jErfefPRF 1-P5 Sepp !\ T ^5'':^ 1.''i'"L T ~' t'', t$ 1i -

|3.sg7gt- 2 5,.6Tr7,2,3| LOAD BLOCK: 13 30 M
,, ,, e, .

j PfuOR LOAD: C000000 A000000 A-f0F275 &a58869 |

- - . , ,-
,

1 LOAD: 0.408733 f.500253 ' A008878 R003020-

4 363o23j LOSSES: 0.018069 c.127722 0.034375 a70330s;

2.r.ls&SSir9 y.5o3037 a sn
, , .

5.o % vgry,, ' - m-

LOAD mLOCK SuBTOTm adadas2 f.ss7su ._.

-- a ssasafe mesme ;M '''''*'*5' 7-U 753 (
-

LOAD ELOCK: 14 80 M I'OI192 % 2-5717343
.

* 0 ,- - m_i 17E 'iMPRKS LOAD: 0.000000 0.000000 '. A-fff092 AegedSS *

{
LOAD: 0.000000 0.000000 0.887953 0.707m7

2s&ot2te ,j LOSSES: A000000 0.000000 0.03R263 0.72 g.71904 " " ' ^ ' ' -

5 7t atou a ts. t ' ' '1LOAc accK SUBTOTAL: a000000 a000000 sessoas serasse. 7:efaces /
-

' 7-': = : ~-'."-'; .--' --
d

LOAD BLOCK: 15 4 H 5 68'o777 z 674FF
~

1 r-Ca L-- 2 W; ^ ,.
PfuOR LOAD: A000000 R000000 5930085 ASBdESS4

1 LOAD: 0.777926 2.5d7987 -T.05Bf3 482007
5 401F06' 5'0F456'LOSSES: 0.0298d8 0.2096B7 0.037

c-m. .g an i _mu.,. 4 7,.'. LOAD BLOCK SU5 TOTAL: 0.747574 2.757628
- . . - -

E580FPt 5.0693f2 /|

.

= ','.;,27 :-Z e - < c-; ,

! enn e ovaoms

.. .

e *

4

- . . . . . . . . , .,. , ,.,. ...,. , ,



cAtcutAnON NO. EE.cA.o007 3377 (CI N i *4 M/4N-

ATTACHMENT C-1REVISION 1
- PAGE NO. 5

' - ~ |
'

TT "$2.j

EMERGENCY mesa. oENERATOR LOAOmG
LOSS OF OFFSITE (SLACKOUD POWER

TRAIN A
._

.

.

STARTING + |
STARTING RUNNING RUNNING

MW MVAR MW MVAR MW MVAR

.h2.z |

_j u o n,%. 7,,, ,, , ., ., g a, ,,4 9 53
LOAD BLOCK: 18 FINAL

.- , . - < - , - -- - -

PNOR LOAD: 0.000000 0.000000 4rFt1996 A492999
LOAD: 0.000000 A000000 0.336067 0.133174

4. 991tfr- 2.4369rrLDSSES: 0.000000 0.000000 0.0N aygr eam u ;''"7+& Mzb M' m7LOAD sLOCK SusTOTAL: a000000 a000000
5 4 '_L n s m e t .3 _ _

OUT OF SEQUENCE RESTART OF LARGEST MOTORS 2'93'9#3
FINAL LOAD BLOCK SUETOTAL:

2 1o 2 t ?2.] ST G+STARTING . m
. MW MVAR MW .MVAR MW MVAR

~

I

2.aug nme 5.% 333r 7. n77:7
1.757&t95 5.589749 4 400906 A+9iF026 &00t063 7:90678

w 21es ~,, e e n
t o 55~

d.492c3h
,

.

.

.

d

.

enm.d on omoms
.

'
, ..

. ~
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CALCULATION NO. EE CA-0007-3377
/ ATTACHMENT DREVISION 1

,

PAGENO. 2 *

UNIT 11

'

EMERGENCY DOESEL OENERATOR LOADING
LOSS OF OFFSITE (SLACKOUTI POWER

<

TRAIN 8

LAtff0 NARIWLATB W BRAKE W STASIT RENI800MWNIWt WWEVA F RWEVA FMCO EOUP DescRFHON TAG IOUMEWI STAftT WEDICATSDI SeescAfal TRIE atW RIVAft 13N ASW MVAR

Lo8d Slocit 1 10 8
# 1EA2 CENT 14F CHR0 PP #12 TBX-CSAPCH42 YES 900.000 HP S00.000 HP 10 $ f.827853 438975F 33 S A888889 A888888;_ _ , _ - _ . . - - - - . - - . . -

1Est HVAC CENT WTR CHLA #8 CPI-CHCICE46 NO 184.000 HP 184.000 HP 10 8 R978888 R788822 30 R A888888 R888889 i
- Ni1Ee2-1 CHLD WTR RTM HDRfCHLD WTR 1-HV 0002 NO 1.300 HP 1.300 HP 10 S A972885 R888889 10 S A888889 A888889CIRC P

a'
,

* IES2-1 RAD MON SKID TRANSF 1-REK-8802/03tet NO 2.070 HP 2.070 HP 10 S A88Sp32 8.8f2885 30 S A888889
!

_. CPI-MMTMNT41 Y A888889 f
h1E92-1 INVERTER DOPIVIEC2 CP1-ECtVEC-02 NO 22.300KVA 22.300 KVA 10 8 9.88888e A888088 to S 0.888888 RSS8BN I

7

| *

vies 2-1 SUPS INVERTER IVIEC4 CP1-ECtVEC44 NO 22.300 KVA 22.300 KVA 10 S A888899 9.881880 10 S R88DfM & #80889 i
1ESI.1 SG LTG XFMR IPNL ESS2, ESO41 CP1-ELTMET43 NO 45.000 KVA 48.000 KVA 10 $ 8.888888 ReeMSc to S 8.Mif85 &#f8749

_

1ESI-1 30 LTO XFMR IPNL ESSD2, CP1-ELTRET-04 NO 45.000 KVA 45.000 KVA 10 S R888800 8.fA8889 to S 8.#f3Sf'S A888878Este ESe8,Ess103 ccdb3
1ES2-1 XFMR XFS2 (PNL S2) CP1-ELTRNT-27 NO 48.000 KVA 45.000 KVA 10 t R888859 R888889 to S 9.88Sf88 9.83f889i

.

L

W7 wM51pc 3" A' ts oc 5'et& b '*1ESI-1 SATT CHOR SCIED2-1 C*1-EP9CED42 NO $1,3&HtTK g2,28MtTK 10 S 9.888809 8.888889 10 S 9amam** #,888978
- w A,,y s Sc. w A p, se. ... asses e ..= cr yl[,1EB2-1_

~-
SATT CHGR SCIE 041 CP1-EP9CED44 41JetitTE _ 834u nvA 10 8 8.888889 0.888889 10 S (,888889 RM j-

-200 An oc, w A4 DC. ' '-- - - - - - - - - - - - - - -- ' o.o 8 35W ** *IM '. IES21 BATT CHOR SC1D2 CPI-EPOCND42 NO / 4 A 4.3.222.JWA 10 S R888888 f.888889 to S W 8,88ff22
# st-1 cc,h g31.800HP
it saTT RM 1-Iso EXH FAN 09 CPI-VAFNID-09 'YES

. - -

1.500 HP 10 8 8.888882 R#f2885 30 S A888888 8.888888
/ ems.i - == pt oRAss SvMP #1 P 01 CP1-wPAPSS41 NO _ S.000 HP S.000 HP 10 S &#fef## R98f8FE 30 S R888888 R888888**

i t

' \e32-\ hii 1k Rh EA FAvJ ch 4VWg.sg do ~5 w W 3w W i* 5 e.enW,g o.02.24tt 305 * ' " ' ' * "< W4'44 bes 3.$ TV En sor vad chJATWg-Og- Wo 3.ev M 3 ev W 105 o.vog4g o.M.asql "t o S e.N 8 M
reini.e.n 01/30seS ~

-- - - ---
.-

_ . . _ . . . . . . _ - . . ,-- -

_ _ _ _ _ - - _ ._- __-- _ - - _ _ _ _
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CALCUL.ATION NO. EE-CA-0007-3377 t

REVISION 1 N3 Tg AL4 ATTACHRENTQ
'

/ DF- PAGE NO. O
.

!

tUNIT 1 i

EMERGENCY DOESEL GENERATOR LOADING !

LOSS OF OFFSITE (St.ACKOUT) POWER

.

,

O

AUTO NAMWLATE le SRANEOF STANT Mtet8E00W005t StWNtVA F WCWNtVA F .

MCC SOUIP DSSCISPTION TAe NUMSWI START plDICATWI WIDICATWI TSWE MW M Waft TRIE RfW IEWAft

IEB41 SORIC ACID TRANSFER P 2 TSX-CSAPBA-02 NO 20.700 HP 20.700 HP 10 S A800009 8.789889 30 S A8eBS89 RSSSSSS
.

_~ >=~
s94 1 INVERTER CHANNEL IV IVIPC4 TSX-ESELIV44 NO 18.834 KVA 18.834 K VA 10 S A888089 A8SSS89 10 S A800008 A8SS85F
;IE34 2 CNTMT LTG XFMR IPNL SC2 & CP1-ELTRNT-18 NO 46.000 KVA 48.000 KVA 10 S A800000 A880000 10 S &#F88W &#fff78 iSC4)
f

1ES4-2 3ECURITY XFMR XFS3 CP1-ELTRNT-30 NO 46.000 KVA !
45.00,0 KVA 10 S 0.000009 A800000 10 S 9.800835 &#f2889 i,

,

IES4-2 SG SLDG XFMR T1EC+2 (PNL CP1-EPTRET44 NO 46.000 KVA 46.000 KVA 10 S A888809, R888859 10 W 4838597 A#f3909 '

IEC4-2)
.

1EB4-4 DG FUEL OilTRANSFER P CP1 DOAPFT-03 NO 3.000 HP 3.000 HP 10 S Ref8897 &# Nest 30 5 A80eS89 RS8feff ,

:1EB4-4 DG FUEL OIL TRANSFER P CP1-DOAPFT44 NO 3.000 HP 3.000 HP 10 S Reffsf5 A003897 30 S 8.000000 ASSSSSS j
'

IE34 4 FUEL OIL DRIP RTN P CP1-MEDGEE-02G NO 1.000 HP 1.000 HP 10 S A880009 8.973889 30 8 8.888809 A888889 I,

^
1EB4-4 FUEL OIL 900 STER P CP1-MEDGEE-02N NO 3.000 HP 3.000 HP 10 S &#f23SE &#38009 30 S ASSSSS9 ASSSSW9

. .

I1ES4-4 RM ADJCNT TO REAC MKUP CP1-VAEHUH-24 NO 10.000 KW 10.000 KW 10 S 9.800000 9.888009 10 8 9.878089 9.888009 !,WTR STORAGE TK HTR
!1EB4-4 RM ADJCNT TO COND WTR CPI-VAEHUH-28 NO 10.000 KW 10.000 KW 10 S A800000 8.800009 10 S' O.Sf8800 A880009STORAGE TK HTR '

1ES4-4 RM ADJCMT TO REFG WTR CP1-VAEHUH-30 NO 7.800 KW 7.600 KW 10 S 8.000809 8.888999 10 S A89FSW9 &#90009STORAGE TK HTR, '

IES4-4 DG hM FAN 28 CP1-VAFNAV-18 NO 40.000 HP 40.000 HP 10 S 8.f88309 8.333975 30 S 8.808089 8.889889 I
I

1EB4-4 DG RM FAN 30 CP1-VAFNAV-30 NO 40.000 HP 40.000 HP 10 S 8.788309 8.333075 30 8 8.880089 9.800000
i

4

1ES4-4 DG RM FAN 31 CP1-VAFNAV-31 NO 40.000 HP 40.000 HP 10 8 8.f88309 A3339FE 30 S 9.899999 A888809 '
!

!

Printed on 01/30/98
,

, .
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CALCULATION NO. EE CA 0007 3377 /.

fEVISION 1 T
~ ATTACHMENT D-1

PAGE NO. 2

Cd. N S T4 U 32.j*

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING,

LOSS OF OFFSITE (BLACKOUT) POWER
TRMNB'

.-
-

.

STARTING +
'

STARTING RUNNING RUNNING

MW MVAR MW MVAR MW MVAR
'

LOAD BLOCK: 1 10 S --

o.477672 -,.

PmOR LOAD: a000000 0.000000 a000000 2000000
_

,

2 c.73gil3 64me o.267e79tomo. ;yyyj -
.

i

a4saats assasP6,,

3.o 6ezh,

LOSSES: 0.087630 0.619763 0. 133 0.010153 ^ ,' 7 63 E6331
s

ayc.1_ g ,. .n ..'

LOAD BLOCK SUBTOTAL: 2esr7s2 s,essee6
__ a-arsre9- -

.wodass sessers $
'

15P1:42t 'b3F7666 e r? ' e o.27e o17 : O '.~0 '

( o.477672: LOAD BLOCK: 2 30 S
o E'M o.2679-74

PREOR LOAD: 0.000000 0.000000 0.463HB Orn'NRSST6
., 0 4 23gto 03)559 r.

LOAD: 2.066B80 L391413 a34Ni36 OraN904
3 2Flo n 7 532147i LOSSES: 0.075234 0.532092 a008168 0.025973 ~d 4
-' -a-

LOAD BLOCK SUBTOTAL: 2.142114 6.S23505 Nb M /j ' :': '59 '. ; ' L';^, W
/

,
.

$ ,* /,,e 3 2 p ILOAD BLOCK: 3 35 S
- - , . .

PRIOR LOAD: 0.000000 0.000000 1r283947 Ordi35460
,
'

LOAD: 2.189232 S000288 0.880720 0.385995
L .29 5799tLOSSES: 0.061136 0.432382 0.013929 0 044291

kg.9g5Jan ).o13555 ,u n e w . c,,. q s g 2 1ww
1LOAD BLOCK SUBTOTAL: . 2.25036B 5.432670 2 kO65706 4.908986 G490iS6d;;. 4go .1. mMi e 'uia>7

LOAD BLOCK: 4 40 S I' ik,#h, 'i.,6 @
_. .s ,, ,.

. e . . . . .
PRIOR LOAD: 0.000000 0.000000 2:48d661 heff475

}
LOAD: 1.507538 4.031105 0.650607 0.368883

2.2o62596LOSSES: 0.0ta202
a3s0Sts }2 69c51301per0 a0ssse0 - -,~

5. 76s. ros1 3 9 4.5, 7
'' ".3094f6

+
LOAD BLOCK SUBTOTAL: 1.555740 4.372016 | 4" 759678 1,448896 4 Safo9f4

2,Mi b H!n :.T. S ''' '. '-M O
LOAD BLOCK- 5 50 S * * '* \ S I'U3 8'' N 7

e ''' m ten; v,
PRIOR LOAD: 0.000000 0.000000 3:985260 h9999S6

LOAD: 0.734620 1.S22712 0.523611 0.239104
3. c|35154LOSSES: 0.023053 0.163000 a021861 a069514 , ,,i-,a n* 3 .gS 1 5 s7

2.085752 ( s.177 52 t'~
1. Ls53.~(LJ <w= vLOAD BLOCK SUBTOTAL: 0.757673 3:200N0 1. - - 4-090693 3.-764736

S ',0 22?. ' ' '! *.'; ' 7 3 ~'" t ',1
-

_

Prirmed en 01/30/95

*
, .

e *
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) IEvlOIOff 1 -

PAGE NO. S
:.
i

J

C#"'M) TT 32-.

,,
e. EnERGENCY DE!SE. egetATOR LOADesG
j LOSS OP OfFSITE inLACKOUT) POWER
, TRA S! .

$
STARTWIG +

STARTWIG RUISWIG RUIEW8G
>

i

j new nevAR new nevAR new . nsvAR
i

i LOAD BLOCK: 8808 . \5}7,2,
g g,,

PRIOR LOAD: 0.!M10000 0.000000 M 7,633882
-

LOAD: 0 A5BS3d f.989447 0.207888 0.774340 3.cgo52
-

7
LDSSES: iLO34067 0.770274 &#23384 * { g 4,rTo471 -**K

! LOAD BLOCK SUBTOTAL: 0.883Nf 2.129855 48P9850 508N98
*

:
1 2 u ' ", -- ". G4 4. ,e Liii

3'Neiok f*,, n'.-
LOAD BLOCK: 7 758 -

- , , - __..s
PRIOR LOAD: 0.000000 0.000000 AdSSNS fnT43002r 4 c.vo2e 2.2.

LOAD: 0,000009 0.789282 0.ff7207i
3,g go9y 2.5&9974LOSSES: 0.000000 0.000000 0;

3 i . ,. ,,. ,m. ., e n e-z .
! LOAD BLOCK SUBTOTAL: 0:000000 0.000000 ASSSSES

- . . ---

ASSSSBf FA NSS3 i
I e.67c43G a. totiirt2. M 'M '' * 0 0 t*!'.-

j LOAD BLOCK: 8 35 g
D .5528.48_ t.*0{s s 2.3

{ PRIOR LOAD: 0.000000 0.000000 345000P f.80880S
n . p ,,, - - - .

'

! LOAD: f.012975 3.92770si

acui464i LOSSES: 0.085428 0.32T275 i 0. 0.0782717 1 1, n r s 4.tqQ23
.

) LOAD BLOCK SUSTOTAL: f.059407 4.2483R2 P drN89d Af0PMS;
4

'm '= a-a; '"" W * ' '.T. " C..

'

LOAD BLOCK: 9 908 3677448 I*@,H.M'

2 "'' 0 Z ~ 3,,

i PRIOR LOAD: 0.000000 0.000000 3:5 8097 7,69f037:
*

LOAD: 1.219279 2.267879 0.537810 0.246031
5 492o33LOSSES: 0.028838 0.203900 0.028750 e. e- e r-,- 4,615e 79

'
4'* Ni c c;7 :_'.99"."bsIMese[ d.887spf-LOAD eLOCK SUsTOTAL: 7.240717 2.471839

'

_

_ ? - ( i.;3

LOAD BLOCK: 10 120 S )
4 215758.,., ,2.t,)45,o4

Q.2eq
2 .s i ~ ,

,,. r_
- , - a- - . - ~

PRIOR LOAD: 0.000000 0.0o0000 ef93tr7- 2.-900fis
o. rir 7e i. ta r.4 41 ILOAD: 0.0FF3W 7,870035 0. "* 0.299624

5 F38esl "'3330HLOSSES: i 0.024186 0.171072 . 0.031905 If,.y %~,;g,

e . e e- -

LOAD DLOCK SUSTOTAL: 4,495355 &44745ir * 'a
.___ E M 4456357

o 084193r b"79 '7 S'l 3 u > o rag r, , ,3,

\
_

Pnnend en 01/3035

~., .

e



ICLdEECG.GM&o007 3377~ PCWVT'/4'17 477acuusur o.,,

REVISION 1 '

PAGE NO. 4

CCd4% /32.

uenT i
EMERGENCY DIESEL GENERATOR LOADING

LOSS OF OFFSITE ma aNnUT) POWER
TRAIN B .

STArm NG +
-

i
STARTING RUNNING RUNNING

MW MVAR MW MVAR MW . MVM
'

[;*M _ , , 3*D.- .N\LOAD BLOCK: 11 130 S
- o.

Pf50R LOAD: 0.000000 0.000000 4.-744997 2,405F50'

o.tois13 o.065296LOAD: 0.126627 0.269714 Or142316 A980206-*

5'.D79033LOSSES: A003317 A023602 0.032906 A104633 ' qqL \# ^

'

4.e ai 2.ggz,ogy 2 s75373LOAD BLOCK SUBTOTAL: A129964 0.293316 19 2. _ l_ _ _ E6#283 2.69f90S"-

t"3'~'02 * 5 " -"T ^ O e 7*.t-' 5-

41iir 66161 2 Igga,ag . 4.,774244LOAD BLOCK: 12 5 M
, y,4

PRIOR LOAD: 0.000000 0.000000 4694478 2,483966
i

LOAD: 0.024510 0.0h60 0.017324 0.010737
2 65409bLOSSES: 0.000686 0.004854 0.033028 0.105021

'

.

4.,9ist 3 4. % I7 09
-r...,.,--

LOAD BLOCK SUBTOTAL: A02S196 A061014 A834766 co m.,iez i -,o
714 4-969961 2496926~

' "" ad 54 e 5m-01, 4 ^.7 07
LOAD BLOCK: 13 30 M [*, [ ).,a

. ....i - _~
PRIOR LOAD: 0.000000 0.000000 4:909937 2:504693

LOAD: 0.406793 1.560252 0.004876 0.003020
5,346275LOSSES: 0.018059 A127722 0.033062 A105130

4411413 - -a'w 4,2gq295
f

e , -, w .

LOAD BLOCK SUBTOTAL: 0.424852 1.687974 4,939G762.ggg:-3 S.-960827 dd>00617 '
/ ".A~ 064 1 M et s A. C~'' M 7

LOAD BLOCK: 14 60 M li'? 8'8 3 El ** nim
A e o i n d. 2 h * ' e t - .

PRIOR LOAD: 0.000000 0.000000 4900693 2:$07113
LOAD. 0.000000 0.000000 0.667953 0.107807

5 59326LOSSES: 0.000000 0.000000 0. O. 1 - ,er-aot -- 1,7 g 4 (,y.y 32 q.LOAD BLOCK SUBTOTAL: 0.000000 A000000
-~

&648542 2:-7390@1
5 -4 ? ? .bl- ^ -" e '"" ; -'; 2". Tl",

LOAD BLOCK: 15 4 H F 5F63H 2MW -

y ? $ ? Q~ W.'"". ". ' ",
PRIOR LOAD: 0.000000 0.000000 5:574566 2 415520

.

LOAD: 0.717926 2.547941 -1.05813 482097
5 27572.8- LOSSES: 0.029648 0.209667 0.0 0. - ~ o W1 4 A69817e- ~

4 5ze n 22 eqLOAD BLOCK SUBTOTAL: 0.747574 2.757628 2.-H6721 5293900 4:996340
*

' dt~'^$ e.e ntrol 4 ".5 55 0,

Prmied en 01/30/95
--

-..

.



- .gyy ( - vir-/'7TA J ATTACHMENT D.1N1 i PAGE NO. S
'

i,

CdN% 3 D 2-j 32,
.

UIET 14
-

| EMIRGENCY DESEL GEpsiRATOR LOANNG

! LOSS OF OFFSITE WLACKOUT) POWER

! TRABd S .

1
i sTARTweG +
'

STARTW80 m- nupegNG

MW MVAR- MW MVAR MW MVAR
{

.

-
_ . _

LOAD BLOCK: 16 PNGAL WS'l#N 216699'

#F:: = 2-v2 75
PmOR LOAD: A000000 A000000 4996 dst AF0pdat

,

| LOAD: A000000 A000000 0.335087 A737774
i 235223

LOSSES: A000000 0.000000 0.032f29
M *0. 7 gf *

: LOAD BLOCK SUETOTAL: 0.000000 A000000
j 4 ^" 0;.4', 2 t' "' ?" - A em p ui

| OUT OF SEQUENCE RESTART OF LARGEST MOTORS f
j FINAL LOAD BLOCK SUETOTAL:

STARTW8G +STARTueG * - RuppeNG
RU, G

MW MVAR MW MVAR MW MVAR'

e m tm 5.g.s 76t' ' ' ' ' " ' ' '

f.757806 Asas749 see1s72 ~ 2epeeeg * & Q~
" 2 't 2 ot7532 " ''' ' 7.s v72SI' c.. , e r L -

.

4.o rq T20 f
0

.

es.

Pnneed en 01/30/06

**
. . .

.
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Palm 1= nan No. EF4A 0007-3377 Rev.1 Annannet 1
Page No. 2
CCN # 3, Page 29/32

.

,

Unit 1
Es ._yDieselGeneraeorLoadag

IAGB Of COGlast merI4mt eminclAmt With 1988 Of SESite Power .

TRAIN A
STARTING + RUNNING

MW . MVAR MVA
.

.__ -

f LOAD BLOCK: 1 10 S 3.277472 7.506766 8.191054
4

LOAD BLOCK : 2 15 S 2.933601 6.322497 6.%9934

LOAD BLOCK : 3 20 S 2.166751 3.541197 4.151492

LOAD BLOCK: 4 25 S 4.381168 9.61 % 72 10.57037

LOAD BLOCK :5 30 S 4.929965 7.487362 8.964661

LOAD BLOCK: 6 35 S 6.124270 7.149219 9.413714

LOAD BLOCK :7 40 S 6,599541 7.234787 9.792655 i
f

LOAD BLOCK: 8 75 S 5.074492 2.992140 5.890957

i
{ LOAD BLOCK : 9 90 S 5.644549 3.598427 6.693998

LOAD BLOCK: 10 120 S 6.135324 4.722123 7.742135

LOAD BLOCK: 11 130 S 5.836335 3.009662 6.566648

LOAD BLOCK: 12 12 H 5.745717 2.743108 6.366938 -

LOAD BLOCK:13 5D 5.750976 2.746083 6.372966 ,

LOAD BLOCK: 14 FINAL 5.748346 2.7445 % 6.369952

OUT OF SEQUENCE RESTART OF LARGEST MO'IDRS
FINAL LOAD BLOCK SUBTOTAL: ------STARTING + RUNNINC ~

MW MVAR MVA

6.717932 7.998159 10.445150

-

.

_
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,
**

a

rahh No. EE-CA 0007-3377 Rev.1 Amadunen1
Pase No. 3
CCN # 3, Page 30/32

. og

Unit 1

. m-1 een ;

Imes of coolant accident h with less of alEske Power |.

TRAIN B l

STARTING + RUNNING
MW . MVAR MVA

---w _

LOAD BL.OCK : 1 10 S 3.173753 7.517097 8.15 % 23

LOAD BLOCK:2 15 S 2.981609 6.381387 7.043585

LOAD BLOCK :3 20 S 2.200393 3.562482 4.187243

LOAD BLOCK:4 25 S 4.414808 9.640950 10.603700
,

LOAD BLOCK:5 30 S 4.%3597 7.508616 9.000923

LOAD BLOCK:6 35 S 6.157903 7.170472 9.451743

LOAD BLOCK :7 40 S 6.633173 7.256042 9.831029

LOAD BLOCK: 8 75 S 5.108127 3.013400 5.930729 j

LOAD BLOCK: 9 90 S 5.678187 3.619687 6.733791

LOAD BLOCK: 10 120 S 6.169779 4.744633 7.783169

LOAD BIDCK: 11 130 S 5.827800 2.927091 6.521589

LOAD BLOCK: 12 12 H 5.748187 2.744503 6.369768

LOAD BLOCK: 13 5D 5.785080 2.767678 6.413049

LOAD BLOCK; 14 FINAL 5.782837 2.766410 6.410478

OUT OF SEQUENCE RESTART OF LARGEST MO'IDRS
FINALIDAD BLOCK SUBTCrTAL: STARTING + RUNNINC

~

MW MVAR MVA

6.752500 8.020018 10.484128

-



1,,

I
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Palenlanaa No. EE CA 0007-3377 Rev.1 Amachmsw 1

Pa8e No. 4
CCN # 3, Page 31/32

-
.

Unk 1
Enurgecy DieselGeneAorLandag !
Imes of afshe(BLACKOUT) Power .

TRAIN A
STARTING + RUNNING

MW . MVAR MVA
.

_ ^-. -

LOAD BLOCK: 1 10 S 3.033005 7.499588 8.089681

LOAD BLOCK:2 30 S 3.115720 7.510812 8.170260

LOAD BIDCK:3 - 35 S 4.212542 6.425431 7.683207

LOAD BLOCK:4 40 S 4.172998 5.747896 7.102973

LOAD BLOCK:5 50 S 3.901995 3.711515 5385387

LOAD BLOCK:6 60 S 4.237802 3.885914 5.749721

t
LOAD BLOCK:7 75 S 3.614837 2.569165 4.434823

LOAD BLOCK:8 85 S 4.728702 6.175314 7.777861

LOAD BLOCK: 9 90 S 5.458772 4.655074 7.174114

LOAD BIDCK: 10 120S 5.507659 4.298946 6.986791

LOAD BLOCK:11 130 S 5.779039 4.205734 7.147411

LOAD BLOCK: 12 5M 5.067485 2.738934 5.760309

LOAD BLOCK: 13 30 M 5.503037 4.369023 7.026505

LOAD BLOCK:14 60 M 5.71904 2.80121' 6.so8221

LOAD BIDCK:15 4H 5.401508 5.054566 7.397630

LOAD BIhCK: 16 FD4AL 4.991180 2.43698 5.554345
~

OtrT OF SEQUENCE RESTART OF LARGEST MO70RS
FINAL LOAD BLOCK SUB7tyTAL: STARTING +RUNNINC

MW MVAR MVA

3395 7.692031 9.732904

-

.6
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'

calenlahan No. EE-CA.0007-3377 Rev.1 An=chmeme 1
Page No. 5
CCN # 3, Page 32/32

--
. .

Unit 1
E cacyDuselGenastoriander
Iass of offske(BLACKOUT) Power .

TRAINB
! STARTING + RUNNING
'

MW . MVAR MVA
.

_

LOAD BLOCK: 1 10 S 3.0h293 7.635633 8.229053

LOAD BLOCK :2 30 S 3.251064 7.532747 8.204371
1

LOAD BLOCK: 3 35 S 4.245799 6.446225 7.718849
.

LOAD BLOCK :4 40 S 4.206259 5.768703 7.139366
i

LOAD BLOCK: 5 50 S 3.935254 3.732517 5.423828

LOAD BLOCK:6 60 S 4.270471 3.905283 5.786895

LOAD BLOCK:7 75 S 3.648099 2.589974 4.473991.

LOAD BLOCK : 8 85 S '4.761964 6.196123 7.814617
4

LOAD BLOCK: 9 90 S 5.492C3 4.675879 7.212924
i

|
! LOAD BLOCK: 10 120S 5.538881 4.313091 7.020111

1

5 LOAD BLOCK: 11 130 S 5.029031 2.875373 5.793006 .

i

) LOAD BLOCK: 12 5M 4.941709 2.6541 % 5.609389
'

LOAD BLOCK: 13 30 M 5.346275 4.284285 6.851113

LOAD BLOCK: 14 60 M 5.593260 2.716469 6.218019

LOAD BLOCK :15 4H 5.275728 4. % 9817 7.247923
I

: LOAD BLOCK: 16 FINAL 4.865400 2.352230 5.404175
~

f

. OUT OF SEQUENCE RESTART OF LARGEST MO'IDRS
FINAL LOAD BLOCK SUB70TAL: STARTING +RUNNINC,

{ MW MVAR MVA
'

5.837615 7.607281 9.588977

.

|

.e

. ~ _
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Figure 7.1, Page 1 of 2: Change Verification Checklist.

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST-

DOCUMENT: CALC # EE(B)-011R8,CCN.#03. Page1of 9
;

CHANGE CLASSIFICATION: CLASSI 1 CLASSII NON-SAFETY

INPUT /IMPACTREQUIRED FROM: YES NO REVIEHwSTAKEHOLDER COMPLETE

ENGINEERWGDISCEFLINES:

I CIVIL ENGINEERING X
CODES AND STANDARDS X ;

l
ELECTRJCAL ENGINEERING X
IMSTRUMENTATION & COfflROLS ENGINEERING X
MECHANICAL ENGINEERING X
NUCLEAR / MECHANICAL ENGINEERING ANALYSIS X
PROCUREMENT ENGINTERING X
SYSTEM ENGINEERING X
ENGINEERINGIMPACTS:1 -

'

CIVIL ENGINEERING SYSTEMS INTERACTION X
CIVIL ENGINEERING - PIPING X; |

COMBUSTIBLE GAS CONTROL ENGINEER X
COtiTAINMENT ANALYSIS ENGINEER X
DIGITAL SYSTEMS ENGINEERING X
ENGINEERING ALARA COORDINATOR X
EiWIRONMEfffAL EVALUATION (STA-717) X
ENVIRONMENTAL EQUIP. QUALIFICATION ENGINTER X
FIRE PROTtiCTION ENGINEER X
HUMAN FACTORS ENGIhTER X
MAINTENANCE ENGINEERING (PROGRAMS) X
MAIN"IINANCE ENGINEERING (TESTING) X
MECHANICAL EQUIPMEtiT ENGINEERING (MOVS) X
MECHANICAL EQUIPMENT ENGINEERING (COATINGS) X i

NUCLEAR ANALYSIS & FLTL X
RADIATION ENVIRONMEffT ENGINTER X
RADIOLOGICAL ENVIRONMENTAL ENGINEER X

t
'

RADIOLOGICAL ACCIDENT ENGINEER. X
SEISMIC EQUIPMENT QUALIFICA110N X
SITE FACILITIES ENGINTERING X

ATTACHMENT 4
ECF 3.09-01 Rev.6

Page 7.1-1 of 2

4



__ . _ . _ _ _ _ _ . __ __ _ . _ _ . _ _ _ _

*
.

Figure 7.1, Page 2 of 2: Change Verification Checklist EBCN -01

Comanche Peak Steam Electric Station
CIIANGE VERIFICATION CHECKLIST

i

| DOCUMENT: CALC # EE(B)-011R8.CCN #03 Page 2 of 9

INPUT /IMPACTREQUIRED FROM: YES NO REVIEWER / STAKEHOLDER COMPLETE

ENGINEER 1NGIMPACTS(CONTINUED):' W ~

| SOFTWARE QUALITY ASSURANCE X
STATION BLACKOUT ANALYSIS X
SYSTEMS INTERACTION (MECHANICAL) ENGINEER X'

l TORNADO VENTING ANALYSIS ENGINEER X
X
X
X

NON-ENC 1NEERINGEMPACTS: <

CHEMISTRY X
j ELECTRICAL MAINTENANCE X
4

INSTRUMENTATlON & CONTROL MAINTENANCE Xi

i
MECHANICAL MAINTENANCE X
NUCLEAR TRAINING (S!MULATOR DESIGN) X

! NUCLEAR TRAINING (PROGRAMS) X
j OPERATIONS SUPPORT X |'
|

OPERATIONS WORK CONTROL X
OPERATIONS FIRE PROTECTION X

| PLANT SUPPORT X
; QUALITY ASSURANCE / QUALITY CONTROL X

RADIATION PROTECTION X
REGULATORY AFFAIRS X

X
X
X

; Comments:

1

!

$ ,

/ //

Wh bdY[Prepared by: (print) ET AiUKHERJEE (sien) Date:

Approved by: (print) _UAZ_AHhih , (sign) _ U Date: T r_i_L - 1 4 _

m, .2 .,,-1
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*.

Figure 7.2: Design Verificction Form

Comanche Peak Steam Electric Station
i DESIGN VERIFICATION
4

DOCUMENT: CALC.# EE(B)-011R8.CCN#03 Page1of1
AREA REQ'Di METHOD NO. * COMMEbTSi VERIFIED BY:(print) (sign) DATE

Mechanical Design

I&C Design

( p Clf t%(%Electrical Design Yes 1 No MUNAWAR HUSSAIN

Civil Design

Nuclear Design

Other Design Verifier

| Comments:

-

d

4

d

|

t

i
i

i

I

,

j

>

j

i

i

,

A .k

Prepared by:(print) JJIT MUKHERIFE (sign) Date: hS_.l[-k*

Approved by:(print) UA7 AHMAD (sign) - Date: %14 k_
*DV Methods are as follows: I - Design Review,2 - AlternM Calculation,3 - Qualification Test.

"
e 7.21 of 1

,
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EDCN41
EDCN44

FIGURE 7.6 i

CALCULATION CHANGE NOTICE
*Page1of

CCN NO. TYPE CALCULATION NUMBER REVISION NUMBER CONFIRMATION REQUIRED

b NO 1
003 SWEC 16345-EE(B)-011 8 YES

p9/c/M
)14 DM 96-011 O Mu ex NONE

Preparer (s): ART M1IKHERIFF Date: Jul/16/1996

Checker: MIINAWAR HIIRMAIN Y bC Date: 4bHl4b
i \ % * I ' '

Engineering Supervisor: IJA7 AHMAD dW E Date: 1 IL 94 i,

UU |

REASON FOR CHANGE \

PER DM # 96-013. SWING (SPARE) INVERTERS ARE BEING ADDED TO DC BUSES , INVERTER

CKTS. ARE BEING REARRANGED AND 225 AMP BATTERY CHARGERS ARE BEING REPLACED BY

300 AMP RATING ( REF. DWG # El-OOI8-02 & 02A , AND El-0020-02 & 02A ) .

THEREFORE, THIS CALC. NEEDS TO BE REVISED.

!

ASSOCIATED CALCULATION INFORMATION ;

SUPERSEDES (SUP)/ |

SUPPLEMENTS (SPL) TYPE NUMBER AMD REVISION '

,,
N/A N/A N/A I

FILING INSTRUCTIONS: NONE

DESIGN CHANGE TRENDING CODE 1 / O FFF* / A F / R

ECE 5.03
PAGE 7.1 1 OF 1

. . . . .
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FIGURE 7.2
INDEX SHEET

i

TU ELECTRIC ENGINEERING

INDEX SHEET '*'""I' N N .: PA E2
r o

REV.No. PAGES REVISED PAGES ADDED PAGES DELETED 1

R - oR I f$t 8 A .7.) $ ,IO W M " YS'N b Mw9- ;

CCNN h W OLS * 3 a & C 2 .5 .R 19 FMC /0 . / , M* 2 , /O *3 $ 'O 'd "2-4.2C L$$2] ;

603 G 4 d #ts. Piecw 3
~ '' '

)
/

|

|
|

|
1

- - .

N

ECE 5.03 REV.4
PAGE 7.2 - 1 OF 1



- . . . - . - - - . . - . -__ -_. . _ . .

**
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!
T 13.7 KU
!
I

3.6
+ 33.0

1

t

! 50.3 EU
4

With respect to the 7000 W rating of the diesel generacer,
these leases are equivalent to approximately 0.75 %.

:

!
Therefore, in addition to the 1.25 3 losses for the running4

condition identified above, an additional 0.75% or a total of
2.00 % of load is used for running losses to account for all

j losses down to the 120V level.'
,

.

; 13.
14sses are calculated as a percentage of the sum of running and starting| MVA as explained in Items 11 and 12. At each lead step, the prior running
load is carried forward from the prosoding time step. The prior load is
increased at the next time step by the addition of the incremental not.or;

i loading from the preceding time step.;

! MVA values are calculated using vector addition as follows:
|

j NvAe = /(Astr - mers)' , umutr + NvJuts)3
,

<

where:
} MVAt total MVA for the time step-

i MWr running MW-

:. MWs starting MW-

! MVARr = running MVAR
| MVARs = starting MVAR
i
j 14 In some instances, equipment is detenmined to have a starting requirementi

i
based on manual operation or system flow, temperature etc. rather than an
actual 10CA or Blackout start signal. However as discussed in Item nn. 3

ij above, the conservative loading approach was adopted with "as required"
| loads starting at the initial time step.
"
4

; --> 15. The Emergency Diesel Generator loading (load block by load block) will be
j compared to the following:
i

~

Per IEEE 387, section 5.1.2(5) (Reference 3), the maximum voltagea.
dip on load acceptance shall not exceed the minimum requirement
which is 20% of rated voltage, except for the initial voltase dip
resulting from the energization of two 2000/2667 KVA, 6900/480V
switchgear transformers upon application of the first load block at
10 seconds (Assumption 11).

From the test report, (Input 6), Page 25, for the initial loading of l
1700 KE load, the voltage dipped to 6075 V (881), which is within
the required criteria.

-

b. The maximum . frequency dip on lead acceptance shall not exceed 5
percent of rated frequency per Regulatory Guide 1.9 (Reference 5)?

.

., -

--_, - . - . _,. . . - - - - .
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From the factory test report (Input 6), Page 25, frequency was found
to dip to 59.5 cycles for the initial loading of 1700 EN load and is
within the requirements of Regulatory Guide 1.9.

Two seconds (40 % of the 5 second load step interval) is the maximum
c.

recovery time from to t
voltage to 90 4 voltage, and from 954

frequency to pas frequency, following the maximum load acceptance
voltage and frequency dips as required by Regulatory Guide 1.9.

from 884 to 100% occurs within 0.44 seconds for the initial loadingFrom the factory test report (Input 6), Page 25, voltage recovery
of a 1700 EW load. From Page 26 of Input 6, frequency recovery from
57.6 cycles to 98 4 of 60 eyelee oceurs wit.hin 3.24 seconde for the
taitial loading of 1700 EN load with a prior loading of $600 ENwhich mzoseds 40% of the nest step increment (5 seconds).voltage and Bowever,frequency sufficiently recovered prior to theapplication of new load at the nemt step.

d. The largest load block factory test report
blackout test) calculated valuss are

(Input 6, simulated

MVA 11.758
MW 8.560
MVAR 4.061

In accordance with Attachment 3, the MVA will be used as acceptancecritavis.
16. Adjustments are made for the following:

a. Out of sequence starting of the largest motor, component Cooling.Kater Pump

b.
Reduction in Containment Spray pump requirement

(840 to 660 BP)after 25 seconds of operation (Input 15)
c.

securing Aux. Psedwater Pumps and EVAC Chillers upon. initiation of
Residual Beat Removal Pumps (Inputs 12 ard 14)

d.
As-built test data kVA for selected loads (Attachment G)is derived
from actual test records using empirical data for voltage andcurrent as follows:

kVA , XElAVG) XZ(AVG)
1000

.

a

O

e

, - , -
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April 21, 1988

. '

STONE & WEB 8TER ENGINEERING CORPORATION245 Summer Street
Boston, Massachusetts 02107

-

Attentions Rocky Schustria
Gentlemen:

I have comparea the factory sequential loading test
results with tan loading sequence outlined in the stone and
Webster telefax of 4/8/88, and can report as follows:
1. IDCA loading transients are less severs than blackoutloading transients.

to the latter sequence.Therefore, the analysis in confined
2.

The response curve for the factory sequential leadingtest
above(the specified minimum response. ant margin existed2.6.6.1A) shows that a signific

These
specifications required that voltage not dip below 20%
of rated voltage and it must recover to 100% of ratedwithin 2 seconds.
rated fre Frequency dip must not exceed 5% of
seconds. quency, and must recover to sat within 2

The values therefore are 6.9 KV rated
minimum, 60 HZ rated, 57 HZ minimum, recovering,to 58.85.52 KV
HZ within two seconds. The minimum voltage experienced
at the factory wa's 6.075 KV at step #1, while the
minimum frequency in all steps, except.16, was 58.6 Hz.Step 6 will be addressed below. Voltage recovery
where it required a little over one second, whileoccurred at less than one second, except for step 1,
frequency recovery was worst case at step 4, requiring96 secondo. It must be remembered that frequency
deviation is caused by changes in generator shaft torqueabsorption and this is a function of RW, KVAR notplaying a r, ole.

3.,
Frequency control is in part a function of the system's

~

ability to change the rate or heat release in the enginecylinders.

as the_ upper and of the control range is notThis ability remains rather constant as long

-

-- - ,e
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-

encountered. The engine's fuel injection pumps have a
mechanical stop at 48 MK of fuel pump rack travel
because it was determined by test that injection spray
characteristics deteriorate significantly above this
travel, to the extent that even though more fuel can be
injected, it results in more smoke and not more shafttorque. Full rated load of 7000 W can be developed
using 38 HM of fuel rack travel, allowing 10 MM forgoverning.

Therefore, any load treasient which requires thei

! governing systaa to call for more than 48 MM of fuel
racX travel vill cause a larger than normal frequenci

dip and require a larger than normal recovery time. y!
is obvious that any given transient applied from a It

j
higher base load level will approach this stop more;' closely than if applied from a lower base load level.
such was the case at step a, where a tiransient of about
24% of rated KW capacity was applied to a base load of
about 75% of rated KW capacity.;

also a transient of about 244 Note that step 4 is;

} at a 50% base level, frequency, but since it was applied -

control was much better.!

! 4.
Voltage control is a function of the system's ability to!
change the excitation current in the generator windings.;

The regulating device senses XvA, and since compound;
excitation is used, loan current is utilized in

| providing field current. It follows then, that at step'

1, where there is no base load current, voltage;

excursions will be greatest upon application of ai transient load. The factory test results confirm this,j
with a 9009 KVA application at step 1 producing a largerj
voltage' change than the 9445 KVA transient applied ati step 5.

i

i- 5.
,

Comparison of the two sequences shows the s & W . loading(
i step fl will apply 9388 KVA to the system, or 4.2% morethan the factory test. Since, over small increments,2

the excitation response can be considered linear, the!

voltage should dip 4.2% more than in the factory tes,t,j er to 6.042 KV, still well within specification. Step
i
!

!

.. -. .. _ .
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1 2, 6 and 7 of the s & W sequence will apply!

significantly more RVA than the factory test, but well!
helow the 9445 XVA of the factory's step f6. Thereforethe voltage response will still be withln specification.,;

i
s 6. Step 2 of the S & W sequence will apply 0.94 more of;

rated capacity in Kw to the engine than did the festerytest. But since this step produced a frequency dip of
,

|
only 0.6 H3, and it is applied at very low base loading,! there is plenty of margin to accomodate this small: increase.

! All other s & W load steps are less severe
and these stape aiminish in site as higher base loadsthen the factory test with respect to the engine loadingi are developed. Therefore there will be no problem!
expected with this sequenc,e with respect to frequency{ control.

i
: 7. It is assumed, in the above discussion, that the "afteri 4 hours
! base load of 6232 Kw will be developed in

a

!
several small steps. If on the contrary, it is
developed by applying a single step, such as to raise|
the load 1535 KW from the base of 67% of rated KW,

-

] then
j the upper end of the frequency control range could be

' encountered,.with the result Deing similiar to the data'

noted in the factory test tracas at ' step 6. The finalj

step load will occur at 6232 Rw, or 49% of rated EW,'

vill elevate the base load by 5%, and should produce and
; results similiar to step 7 of the factory test.

Regards,

||N& .
.j Maurice Lovrey-

Senio.r. Design Engineer, P.E.
,

! ML/sc

1 cc: c. Renfro
j J. Manno
,

cRo421ol.Q
.

4

4

i
,

0
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Battery Charger Cable Size Evaluation
c

Output f%ie: 8
*

M
C

Cable type A aize
2-1/c 750 MCM,600V, Jadeted cal /e =

&"
'

Cable routing Tray (randort fill)

Cable ampecity
Rig

Tray (Note 1) 608 A m
g"

Charger currentlimit
375 ADC

The cable is acceptable.

Ino_ ut Cable:

Cable type & size
2/0 Triplex,600V, Jacketed

Cable routing m
Conduit and Tray (random fill) SE

Cable ampecity 6
59

Conduit (Note 2) 182A(146 A with therruolag)
M

%'Tray (Note 1)
154A(106 A with thennolag) 8.

Minimuminput current (Note 3) 99A
(at charger current limit)

1 ,

Cable is acceptable.
. >

l,u

;

,
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Notes- i

8'
M>1. Ampacity ofcable in tray is calculated using J. Stople's method which is the basis ofICEAPub No. P-54-440. The "

ampecities are calculated for an equivalent cable depth ofI-15" and ambient temp of50*c. ~[
,

2.
Ampacity orcable in conduit is based on IPCFA Pub No. P-46-426. The ampacity is corrected for conduit grouping &
factor of 0.92 and 50*c ambient cormction factor of0.894.

3. Thermolaged cable deratefhetors: >

For cablesin conduit - 0.80
,

0.69 piFor cablesin tray -

E2 ;
.
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CPSES Unit 2 Battery Charger Cable Size Evaluation

Outout Cable-

Cable type and size 2-1/C 750 MCM,600 Vjacketed cable

Cable routing Tray (random fill)

Cable Ampacity

Tray (Note 1) 608 Ampere j.

iCharger output current 225 Ampere |

Charger Curre' tlimitvalue 250 Ampere |
n

,

|
The cable is acceptable.

I

Innut Cable : I

Cable type & size 2/0 Triplex. 600 V.JePded

Cable routing Conduit and Tray (random fill)

Cable Ampacity

Conduit (Note 2) 122 Ampere (146 Awith thermolag)
{

Tray (Note 1) 154 Ampere (106 Awith thermolag)

Input current of the battery
)charger based onits nameplate '

rating. 85 Amps

.

The cable is acceptable.
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Notes: E
cn

51. Ampacity of cable in tray is calculated using J. Stople's method which is the basis ofICEA Pub No. P-54-440. The ~

ampacities are calculated for an equivalent cable depth of 1-15" and ambient temp of50*c. @2. Ampacity ofcable in conduit is based on IPCFA Pub No. P-46-426. The arapacity is conected for conduit grouping S
factor of 0.92 and 50*c ambient cornetion factor of 0.894.

3. Thermolaged cable derate factors:
Forcablesla conduit - 0.80 '

piForcablesin tray - 0.69 e'
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