UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20655-0001
Fraet October 16. 1996

LICENSEE: Trxas Utilities Electric Company
FACILITIES: Comanche Peak Steam Electric Station, Units 1 and ?

SUBJECT: SUMMARY OF MEETING WITH TEXAS UTILITIES ELECTRIC COMPANY (TU
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 supplemented 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
addi 41 information because the licensee had not provided sufficient
detar,. regarding battery and EDG loading in their original submittal.

The lTicensee 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 1E 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 1E 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 Ruvision §
should be 8 rather that 7.

Chamdu P. Pt

f;‘ Timothy J. Polich, Projzct Manager
Project Directorate IV-1
Division of Reactor Projects III/IV/V
Office of Nuclear Reactocr Regulation
Docket Nos. 50-445 and 50-446
Attachments: 1. Meeting Attendees
2. Calculation 16345-EE(B)-053 Revision § 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



The licensee also provided information regarding a typographical error in

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

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: Meeting Attendees

Calculation 16345-EE(B)-053 Revision 5 CCN #8, dated
September 30, 1996

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

1

2

3

4. Calculation 16345-EE(B)-01]1 Revision 8, CCN #3, dated
September 16, 1996
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Fax from I. Ahmed to 7. Polich, dated October 3, 1996
Fax from M. Hussain to A. Pal, dated October 4, 1996
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TU Electric Company

cc:
Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P. 0. Box 1029

Granbury, TX 76048

Regional Administrator, Region IV
U.S. Nurlear Regulatory Commission
611 Ryi . Plaza Drive, Suite 400
Arlington, TX 76011

Mrs. Juanita E11is, President
Citizens Association for Sound Energy
1426 South Polk

Dallas, TX 75224

Mr. Roger D. Walker

TU Electric

Regulatory Affairs Manager
P. 0. Box 1002

Glen Rose, TX 76043

Texas Utilities Electric Company
c/o Bethesda Licensing

3 Metro Center, Suite 610
Bethesda, MD 20814

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

Comanche Peak, Units 1 and 2

Honorable Dale McPherson
County Judge

P. 0. Box 851

Glen Rose, TX 76043

Office of the Governor

ATTN: Susan Rieff, Director
Environmental Policy

P. 0. Box 12428

Austin, TX 78711

Arthur C. Tate, Director

Division of Compliance & Inspection
Bureau of Radiation Control

Texas Department of Healt®

1100 West 49th Street

Austin, TX 78756-3189

Mr. C. Lance Terry

TU Electric

Group Vice President Nuclear

Attn: Regulatory Affairs Department
P. 0. Box 1002

Glen Rose, TX 76043
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Figure 7.1, Page | of 2. Change Verification Checklist

Comanche Peak Steam Electric Station N
CHANGE VERIFICATION CHECKLIST
DOCUMENT: Calc.16345-EE(B)-053 Rev.§_cof ¢ Pagelof 2 i
CHANGE CLASSIFICATION: CLASS lx_ CLASS I ____  NON-SAFETY — J‘
INPUTIMPACT REQUIRED FROM: YES | NO REVIEWER/STAKEEHOLDER COMPLE n'ﬂ
ENGINEERING DISCIPLINES:
CIVIL ENGINEERING

CODES AND STANDARDS

ELECTRICAL ENGINEERING

INSTRUMENTATION & CONTROLS ENGINEERING

MECHANICAL ENGINEERING

NUCLEAR/MECHANICAL ENGINEERING ANALYSIS

PROCUREMENT ENGINEERING

SYSTEM ENGINEERING

ENGINEERING IMPACTS:

CIVIL ENGINEERING SYSTEMS INTERACTION

CIVIL ENGINEERING - PIPING

COMBUSTIBLE GAS CONTROL ENGINEER

CONTAINMENT ANALYSIS ENGINEER

DIGITAL SYSTEMS ENGINEERING

ENGINEERING ALARA COORDINATOR

ENVIRONMENTAL EVALUATION (STA-717)

ENVIRONMENTAL EQUIP. QUALIFICATION ENGINEER

FIRE PROTECTION ENGINEER

HUMAN FACTORS ENGINEER

MAINTENANCE ENGINEERING (PROGRAMS)

MAINTENANCE ENGINEERING (TESTING)

MECHANICAL EQUIPMENT ENGINEERING (MOVS)

MECHANICAL EQUIPMENT ENGINEERING (COATINGS)

NUCLEAR ANALYSIS & FUEL

RADIATION ENVIRONMENT ENGINEER

RADIOLOGICAL ENVIRONMENTAL ENGINEER

RADIOLOGICAL ACCIDENT ENGINEER

SEISMIC EQUIPMENT QUALIFICATION

SITE FACILITIES ENGINEERING

AXE X X XX XX XXX XXE XXX XX X)X XK XK XX XXX XE |t >t < ] x|t

ATTACHMENT 2
ECE 5.09-01 Rev 6

Page 7.1-1 of 2



Figure 7.1, Page 2 of 2: Change Verification Checklist

EDCN .01

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST

DOCUMENT: Cnlc.mauzm)znszm]u &

Page 2 of

2

———

INPUT/IMPACT REQUIRED FROM:

YES

NO REVIEWER/'STAKEHOLDER

COMPLETE

ENGINEERING IMPACTS (CONTINUED):

SOFTWARE QUALITY ASSURANCE

STATION BLACKOUT ANALYSIS

SYSTEMS INTERACTION (MECHANICAL) ENGINEER

TORNADO VENTING ANALYSIS ENGINEER

NON-ENGINEERING IMPACTS:

CHEMISTRY

ELECTRICAL MAINTENANCE

INSTRUMENTATION & CONTROL MAINTENANCE

MECHANICAL MAINTENANCE

NUCLEAR TRAINING (SIMULATOR DESIGN)

NUCLEAR TRAINING (PROGRAMS)

OPERATIONS SUPPORT

OPERATIONS WORK CONTROL

OPERATIONS FIRE PROTECTION

PLANT SUPPORT

QUALITY ASSURANCE/QUALITY CONTROL

RADIATION PROTECTION

REGULATORY AFFAIR:"

XXXXXXXXXXXXXXXXA XJ XXX XX X

Comments _

Prepared by (print) MUNAWAR WU s A W)

Alaq]q¢

al24q |44

Approved by (print) -_'Séfz AMAM A ©

qQ-3c-9¢

ECE 5.09-01

Rev 6
Page 712 0f 2




Figure 7.2: Design Verification Form

Comanche Peak Steam Electric Station

DESIGN VERIFICATION

DOCUMENT: Cal. 16345-EE(B)-053 Rev.§ cof ¢ Page 1 of 1

AREA REQ'D? | METHOD NO.* | COMMENTS? VERIFIED BY: (pring) (sign) DATE |
Mechanical Design No
1&C Design No R
Bloaieal Dengn Yes I No [Ajit Mukherjee W Vonfey
Civil Design No
Nuclear Design No
Other Design Verifier No

Im_\b‘\ ‘L[kﬁ "L

Prepared by (print) MunawarHussain _________ (gig

ADPPIo ﬁb\' DI . SJ "u e W

*DV Methods are as follows. | - Design Review, 2 - Ahernare@ aleulatic

ECE 5.09-0}

Date: - 2€~

i, 3 - Qualification Test.

Rev 6
Page 7.2-1 0f |




FIGURE 7.6

CALCULATION CHANGE NOTICE
Pagelof __28
CCN NO. TYPE CALCULATION NUMBER REVISION NUMBER CONFIRMATION REQUIRED
008 SWEC 16345-EE(B)-053 5 O ves B no
R pMssos [ mm [ Repair ONE Form = [ Pwer Change ouy | l’

Preparer(s) mmum_lvzm. g oy Date: May22/1096
Checker. Ajit Mukherjee / # Date: ‘,1/29/ 74

4 / /
: . : . !,x _,,( . Q_.30-9¢
Engmeering Supervisor: [jaz Ahmad = Date:

REASON FOR CHANGE
DM 96-013 replaces -

1) Elgar 10 kVA Class |E mverters with SCI 10kVA Class 1E mverters.
2) Westinghouse 7.5kVA NSSS Class 1E mverters with SCI 10kVA Class 1E inverters,
3)PCP 225 A Class 1E WWMMWACMIEMCM

'IhenbonDMdnonddnl(kVASp-elm“pcnh.mmofhmthvmu&wncyofcu 1E Station
MMMCMMMMMthMMQWMMMMn)h
mmmmwmmmmmwmummwm)m the

ammmmupdmmuummpcmml of the calculation.
ASSOCIATED CALCULATION INFORMATION

SUPERSEDES (SUPy
SUPPLEMENTS (SPL) TYPE NUMBER AND REVISION
SLUP —INEC EE-CA-0009-3025 R 0
FILING INSTRUCTIONS:

Place this CCN mfront of the calculstion.

"MCCNMAEMSMW&:MQ&M:&MVMJ&CM 1E batienies.

DESIGN CHANGE TRENDING CODE 1 /0O EEE* /A o IS S

REV. §
PAGE7.1-10F1




FIGURE 7.2

INDEX SHEET
TU ELECTRIC ENGINEERING
& X PAGE 2
INDEX SHEET aan L A
PAGES REVISED PAGES ADDED PAGES DELETED
JAAALARSI011A1213,14, | Attachment § (Page1) WA
15A16,1718.19A.2021,22.23A, q\}g' al
242526218 2§
L —
e
ECE S0 REV. S

PAGE7.2-10F1




FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1SMSEEMBI0S3
REV NUMBER: &

PAGE NUMBER: 3

CCON #8, Page 3 of 28

e

—

a) Batteries BTIED1, BTIED2,BT1ED3 and BT1ED4 and. also determine their duty cycle discharge test
currents

b) Banery Chlmcs BCIEDI-!,BCIB)l-Z.BCIED2-1,BCIE)2-2,BCIH)3-1,BCIED3-2, BCIED4-1 and
BCIED4-2

Mcmnwnmywmma:

ECE 5.03 REV. S
PAGE 751 0F1
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET Con g ooB, Fan 420

f—'&k

CALCULATION IDENTIFICATION NUMBER

(L34S

¢.0.0R W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE mti

FE(B) O 63 R5 | XXX

&

l. EACH BRTTERY 1S JCRPABLE oF CARRYING THE
ESSENT/AL LOAD®oNTINUOUSLY Fom A PERIDD
OF FOUR HOURS |M THE EVENT oF A ToTAL B w

2 TME MiNiMUuM CEWL VOLTRGE 1S 115 v CELL . —
W g F

3 \T \S ASSUMED THRT THE BRTTERY IS FuLLy
CHRRGED PRIOR To \WiTIATION OF THE BRTTERY
DUTY CrclLE.

4. DEETED ' ' 1A

S. THE CHRRGING SIZING CALLULATION ASSUMES
THAT THE BaTTerY CHARGER will RECHARGE THE
COMPLETELY DISCHARGED BATTERY WiTHIN
24 HOURS WHILE SIMULTANBOUSLY CRRRYING

THE ComTinUBUS D LOADS. .

6 THE CHWARGER SI2ING ALSO RSSUMES THAT ALL
BoP INVERTERS ARE BEING SUPPUED FRoMm
THE AC SYSTEM DURING THE BATTERY
RECHARGE FIRIOD, RPS INVERTRZ & ARE ConiiDERLDH
AS CoNTINVOUS LopD N CHARAKEL SIZING,

7- THE LOWEST BATTERY Roowm TEMPERATURE 1§
@ Q"{c; bawd o Statio Bleckowdk DRD-ME -026

THE Worst cAsE BmTieN Leapi,

/cc Voo B
ASSUMPTIONS — o S0 g Tover¥r M_u-?
Carrran S et

oF on M‘M("&_FJ*

B—

SENARIO IS INBIATRD IN Rd .




CALCULATION SHEET

NS

CALCULATION IDENTIFICATION NUMBER

rﬂ—

Pase S/28
A

4.C. OR W.0. NO.

[e345

ﬂgzﬂ (‘BT’ CALCULATION NO. |OPTI

OMAL TASK CODE

XXX

race 4 A

OS3IRs
ASSUMPTIONS  (conT)

fa DELETED

* B AR e
.un-o..e.-.--

86 DELETEp

3::2:2::33::

Qc DELETED

sorr3sss

ITE AC

L Swvng-

ofF N

o%

ed

CCNY¥ oo

M

- v
- -

ALl THE 1BY AC wps,
WOULD

NO LORD SEGQUIENCING
GENERRTDR 1S AVAILABLE

-
o 3

CLOSURE AND THE INRUSH
CLOSURE |
THE LOADS conNsSIDRRED ARE THE
FOR NORMAL, ABNoRMAL X3
Ths éC.ENMl\O.
BRAS\S,

2222

i
THE combiminys ww\.bmmu THE BRTTERY
D 125v D¢ LbADS FoR 4 HOURS.
OLCUR SINCE NO DIESEL
TO SUPBLY AC LOADS,
IN ADDITION, THE MOMENTARY CURREMT FOR ONE BRERKER
CURRENT FOR A SECoND BREAKER
1S REQUIRED IN THE LAST M /NUTE,
WORST CHSE LORDING
ACCIDENT COMDITIONS.
'S THE BATTERY DuTY CycLe

e

TO SuPPLY

,A




FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 16345-EE(B)-053
REV NUMBER: &
PAGE NUMBER: §A

CCN#8 PAGE & /28

3. Gould Discharge Characteristics Curve TC-107011B
6. Gould Specification Data Sheet GB-3325E
7. ITE Metal Clad Switchgear Data 1B-8.2.7-4, Pagel 1, Table 2

L NEI Tebles -Electric Product INC Letter CVT-0056 (Field Flash )

(5. DCNSE27 REVO Y- cen doo|
Qo___DM#93.061 )= ccmdeoos

(1. DM 95-10 )<< N # 005

(12 DM 94022 & 94-025 , Instrumen Air System Modifications ) €.c. N 4 00 6

o

63. DM 96-013 , Replacement of inverters and addition of Swing invenua
\\

Ceng s

ECE 5.03 REV. 4
PAGE75iOF1




FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER:
REV NUMBER:
PAGE NUMBER:
Battery Calculation-Battery BT1ED]
/
63655 )
N .‘:’:"":'A' " . s * A
\ arewn
553" T "

¥ Load w. Awps

I6M4SEEMN0S3

5
]

CCN#8 , Page 728

Sizin;basedmdmdevdopodmmelo

Maximam Section size = 7.6/7.66 Positive Plates for NCX-1950 / NCN-27 Type Cells

Temperature Correction= X 1.064 (Ref. 1)
Design Margin = X115 (Standard Design Margin Ref 1)
Agmg Factor = X125 (Ref. 1)

Cell size =11.62/11.72
Use next higher number of whole plates = 12
Minimum cell size = 14 (2X12 )= 25

Cell NCX <1950 or NCN-27 (27 Plates ) is acceptable.

WhmlSh&e-mbeofmm

2. —J O S e el 2 L e S
PRI S D e
2 - 38 2 - ) -
{ 12 _‘3 23 240
T;m - 1” MM
Battery Load Cycle ( Data from page 9)

The potential design margin for NCX-1950 or NCN <27 = 13/7.6x1.064x1.25 = 1.28 or 28% Jor NCX-1950 Cell
and 13/7.66x1.064x1.25 = 1.27 or 27 % for NCN-27Cell

8
Cewg

J

ECE 5.03

REV. §
PAGE7510F1



FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1634S-EE(B)0S3
REV NUMBER: §_

PAGE NUMBER: g2

cendg @, Page €/ze

BATTERY LOADING TABLE- 1
125V DC SWITCHBOARD 1ED1

Battery BTI1ED1-Train A

Load Description 0-1 Min Amperes  1-239 Min Amperes 139-240 Min Amperes  Remaris

Dist Panel 1ED1-1 57.900 30.322 30322
CPi1-ECDPED-01
Dist. Panei 1ED)-2 314.861 16.697 106.697 Page 9A and Note 4
CP1-ECDPED-03
Dist. Panel XED1-1 12.660 7.263 7.263
CPX-ECDPED-01
RPS Inverter for 1IPC1  75.520 75.520 75520 CCON#6, Calc.EE(B)-03TR4
TBX-ESELIV-01
BOP Inverter for 1IEC1  73.130 73.130 73.130 CCN#6,Calc. EE(B)-037R4
CP1-ECIVEC1
Spare Inverter No Load
current 19.450 19.450 19.450 CCN#6,Cakc.EE(B)037R4
( CP1-ECIVEC 1/3)
TOTAL : §53.521 222382 312382
ccﬂ*{
NOTES :

1. Lnad Data from input No. 2 except Dist. Panel 1ED1-2 which is developed on page 9A
2. The 0-1 -hnubadhchdulﬂsMymbmm.‘emmmn-u.
3 ml-m-huuhadhchéumﬂymhwqm.

4, ’l\cmm-immloadMhdumdymbm“d&e-o-mnm(lomforlInulser
closure and &ehmﬁwrm(toA)lonwbmhrdonm

ECE 5.03 REV. S
PAGE7510F 1




LV DUe ras /O QR
¥ / 'BA”\QVY T BTITE DI C»la.&d‘m: EEC%)—OS3,RS) P’-@Q \0
-
Lowest Expected Minimum aNpB Ney —1a50
Electrolyto ’l‘cmp 'F‘ 7  Cell Voltage: .75V Cell Mig: coudd / Cell Type: Ve - 27 Sized By:
(1) (2) (3) (4) (6) (6) (7)
_ Required Section Size
Capacity at (3) + (BA) = Positive Plates
T Min Rate or
Change in Duration Time to End  {(6A) Amps/Pos (Re)i(3)x (8B)= Rated Amp Hrs
Load Load of Perlod of Section or
Period (amperes) | {amperes) (minutes) {minutes) (6B) K Factor (IXy) [Pos Values Neg Values
Section 1 — First Period Only — If A2 is greater than Al, go tlo Seclion 2,
1 A1=553-521] A1-02°° " Mi= ' |Temi- 1 ‘“°/“'2 3146 /3:90 ey
8ecllon 2 — First Two Perlods Only — If A3 is greater than A2, go to Sectlon 3.
1 Al= Al—0D= Ml= T=M1:M2=
3 A2= A2—-A1-_ |M2= T=-M2= o
Sec Sub_ Tol
2 Total T 5
Secllon 3 — First Three Periods Only — If A4 is greater than A3, go to Bection 4.
! Al=ss3-suf o195 mﬁdlﬂ ' T=M1+M2+M3=240] 3\-75/31-8 \7.43 /17, 4}
_2 A2=2272-3%3 A2 A|= M2= 23 |T=M2+M3= 226 31-87/ 3l.9 \0.38 /i0-38
3 A3=312-382] AJ—A2=2||M3= | |T=M3= | \eo/14 2 0:56/0:63
eﬂ‘ﬁ Sec __Sub Tot | 17.3a /iz-0/| ©.3a /1o 3
3 Total 7.6 /1.66 L r
Section 4 — First Four Periods Only — If Ab is greater than AA4, go to Seciion b. c_c,'d*.-e/
s Al- ﬁl—O' ml' T"Ml*.M.M'I' ACCEPTR i = .
. S—Y \2—-Al=  |M2= T=M2+M3+M4= ey
3 Ad= A3—A2=  |M3= T=M3+M4= —_ AT ]3L
4 A4l= Ad—-A3=""|Mi= T=M4d-=
“&. 2T vV . N Q"""\ ‘MM ‘D\(Q\-‘ﬂ.‘( Carre. TEC = \0‘70\\3 M Y
o N ‘\NB m,od’kx&\—;.,&‘ A 9*‘5 °‘_ Q‘C. =Yt 3 l‘otal * &

——— =y
Section b — First Five Periods Only — I AG is greater than AB, go to Bection 6.

' |

- |

A n -

(o

|

nes . R
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: FIGURE 7.5
CALCULATION CONTINUATION SHEET

AT LA e M O e PR ST AP e S LTI 33 SRS TSR A S e
CALC. NUMBER: I6MSEEGIOS3

REV NUMBER: §
PAGE NUMBER: L2

CCN # 8, Page 11/ 28

Batery Calculation - Battery BT1ED2

(Margwn 'S5 %)

s - o
| 2 O M I ™ S S

S S S S N

Battery Load Cydle ( Data from page 13)

Sizing based on data developed on page 14

Maximum Section size = 7.29/7.35 Positive Plates for NCX-1950 / NCN-27 type cells.
Temperature Comrection = X 1.064 ( Ref. 1)

Design Margin = X115 (Standard Design Margin Ref 1)

Aging Factor = X125 (Ref 1) —
Cell size = 11.16/11.24

Use next higher number of whole plates = 12
Minimum cell size= 1+(2X12 )= 25

Cell NCX -1950 or NCN-27 (27 Plates ) is acoeptable.

The potential design margin for NCX-1950 or NON -27 = 13/7.29x1.064x1.25 = 1.34 or 34 % for NCX-1950
and 13/7.35x1.064x1.25 = 1.33 or 33 % for NON-27

ECE 5.03 REV. §

PAGE 751 0F 1



FIGURE 7.5

CALCULATION CONTINUATION SHEET

Convg |
BATTERY LOADING TABLE- 2 <
125V DC SWITCHBOARD 1ED2
Battery BT1ED2-Train B
Load Description 0-1 Min Amperes  1-239 Min Amperes 239-240 Min Amperes  Remarks
Dist Pane! 1ED2-1 40.866 26.902 26.902
CPi1-ECDPED-02
Dist. Pzrel 1ED2-2 288.656 14.492 104.492 Page 13A and Note 4
CP1-ECDPED-04
Dist. Panel XED2-1 14.069 8.669 8.669
CPX-ECDPED-02
RFS Inverter for 1PC2 74.47 74.47 74.47 CCN#6, Calc. EE(B)»037 R4
TEX-ESELIV-02
BOP Inverter for IEC2  68.64 68.64 68.64 CON#6,Calc. EE(B)037,R4
CP1-ECIVEC-02
Swing loverter No Load
current 19.45 19.45 19.45 CCN # 6, Cakc. EE(B)-037, R4
(CP1-ECIVEC-2/4)
TOTAL : 506.151 212.623 302623

NOTES :

1. hudbmtmninpmﬂo.lacqnb'm.Pndllbz-z'vhichhdevdopedupml}A

2. The 0-1 -hnuhadhchdualmdymbmm&cmnrymnuu

3. The 1-239 mioute load inchudes steady state loads only.

é The 239-240 minute load inchudes steady state loads and the momentary currents (10 A) for 1 breaker

closure and the inrush current (80A) for a second breaker closure.

CALC. NUMBER: 16MSEEMBI0S3

REV NUMBER: §

PAGE NUMBER: 13

CCN#8,Page 1228

w

ECE 5.03 REV. §

PAGE7510F1



oae \ 4 BT\Ev2 CCN %008, Page \3 g
b —— e e
L.owest Expected Minimum _ Ve x \aSey NEV-27
Electrolyte Temp: °F 67T  Cell Vollage: 1. 75v Celi Mfg:“"““/ "N&II Type: an / Sized By:
(1) (2) (3) (4) (5) (8) x (7)
Required Section Size
Capacity at (3) + (BA) = Positive Plates
N T Min Rate or
Change in Dursation Time to End  |[{(6A) Amps/Pos (Ry)|(3)x (6B)=Rated Amp Hre
Load Load of Period of Section or
Period (amperes) | (amperes) | (minutes) (minutes) (6B) K Factor (K. ) {Pos Values Neg Values
Section 1 — First Period Only — If A2 is grealer than A1, go Lo Seclion 2.
1 Al= 506.151 M_OZ"“‘S‘ Mi= |\ T=M1= | \60&41 3.!6/3.54, * e
8ection 2 — First Two Periods Only — If A3 Is greater than A2, go to Section 3. CCLK‘?/
1 Al= Al—D= Ml= T=M1+M2= :
2 = A2—Al= M2= =M2= = =
ec ub_Tot
2 Total L
Section 3 — First Three Periods Only — If A4 is greater than A3, go to Bection 4.
1 vﬁ]-SOG-'S! Al-—n:SoMs‘MI- i 1‘-M] +M24M§-Mo \ 725 {s \s .qq/|5.92
2 | A2=2'2-023] A2—-Al= =258 |T=M2+M3= 239 3187 /31.9 - ~-9.2\/4.20
3 A3=202-623] A3—A2=C0||M3=_ | _|[T=-Ma= | 160/142 0.56/0.63
- 293. Sec Sub Tot 1e-5/16-55 —4.21 /220
3 otal 7.24 /135 e
Section 4 — First Four Periods Only — If Ab is greater than A4, go to Section b. ¥ For conves M LU ‘”2'2_3*.&—;
e T Al—0- __ IMi1- T=M1+,. .M4=
il A2= A2—-Al=_ _ IM2= T=M2+tM3+M4=_
3 A3= A3—A2= M3= T=M3-Mq=
- Ad= AT—-AT= M4= T=-M4="
Sec ;
4 Total e

Section 6 — First Five

Periods Only — Il A6 is greater than AB, go to Bection 6.

1

Ta- 1

Al—0=

Imi1=

"T‘-M1 + . Mg=
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FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 16SEEM®I-0S3
REV NUMBER: &

PAGE NUMBER: 16

CCN #8, Page 15129
Battery Calculation - Battery BT1ED3
v Marain U5 %)
?’ V6013
< 139. 24
| o
- |
] 239 2406
Tt = T Mawires
Battery load cycle ( Data from page 17)
Sizing based on data deveioped on page 18
” by L, -~
Maximum section size =« 4.39/4.38 (For NCX-1200/NCN 17 Type Cells) CC.U*?
Temperature correction = X 1.064
Design Margin =X 115
Aging Factor = X 12§
Cell Size = 6.71/6.7
Use next higher number of whole plates = 7
Minimum cll size = (1 +2X7 ) = 1%
Cell NCX_1200 or NCN-17 ( 17 Plates ) is acceptable.
The potential design margin = 8/4.39x1.064x1.25 =1.37 or 37% margin for NCX-1200
8/4.38x1.064x1.25 = 1.37 or 37% margin for NCN-17
ECE 5.03 REV. S

PAGE7510F1




FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: J634S-EEMBI0S3
REV NUMBER: &
PAGE NUMBER: 17

CCN#¥ 8
PAO(. ‘6/2?

BATTERY LOADING TABLE- 3
125V DC SWITCHBOARD 1ED3

Battery BT1ED3- Train A

Load Description 0-1 Min Amperes
Dist. Panel 1ED3-1 0.35
CP1-ECDPED-0S

RPS Inverter for 1PC3 42.50
TBX-ESELIV43

BOP Inverter for 1ECS
CP1-ECIVEC3 76.94

Swing Inverter No Load
current (CP1-F CIVEC-1/3) 19.45 19.45 ( Ref: Calc. 16345-EE(B)-037 Rev. 4, CON # 6)

TOT AL : 139.24

NOTES :

1. Load Dats from input Ne. 2
1. The 0-1 minute load includes all steady state boads and the mMOmentary currents.

3. The 1-240 winute load inchudes steady state loads only,

REV.§
PAGE7510F 1




Cale -

=] Callc: EE(B)-053 RYG .
°r-% 18 Beatfery - BTIeD 3 Ccw % ocg, P '7/ZS
Lowest Expected o  Minimum Souly /B Ne X =172/ Nev~17
Electrolyte Temp: *F (7 Cell Voltage: |75V  Celi Mig: Cell Type: Sized By:
(1) (2) (3) (4) (5) *  (8) (7
Required Section Size
Capacily at (3) + (6A) = Positive Plates
T Min Rate or
Change in Duration Time to End  |(8A) Amps/Pos (Ry)|(3)x (6B)=Rated Amp Hrs
Loed Load of Perlod of Section or
Pariod (amperes) {amperes) (minutes) {(minutes) (6B) K Frtor (Ky) [Pos Values Neg Values
Section 1 — First Period Only — If A2 is grealer than A1, go Lo Section 2.
1 Al='39.24 ﬁ—o-‘”-dMl- 240 |T=M1= 240 275 /2w ® 4.20 /A3 tee
o i ‘ Sec 1 Total 4.20/4.35 ¢SS
8ection 2 — First Two Perlods Only — If A3 Is greater than A2, go to Section 3. CCN‘*('/’-
i Al= Al—D= Ml= T=M1+M2= s
_2 _A2= A2—AT=__|M2= 2= —
ub_Tot
2 Totsal * e e
Section 3 — First Three Periods Only — If A4 is greater than A3, go to Section 4.
1 |Al- Al—0=_ IM1-  |T-M1+M2+M3-
2 - AZ—& i= Mz. FMZ{M;S
3 A3l= A3—A2= 3= T=M3= RLEICTI
Sec Sub Tot
3 otal *e s
Saction 4 — First Four Periods Only — If A5 e greater than A4, go to Section 6.
ACCEP ABLE M2 ~v4, »
o | Al- Al—0- __ IMl~- T=M1+,.. . Md4= IARGILAL Quarri
— 1 A2= A2—Al= IM2=  IT=-M2+M3+M4= T
3 A3= A3—A2= M3= T=M3+M4= —
4 Ad= A1—A3~= M4= 4=
ce
*erm vcwulﬂu&um&mws-o‘.ocuﬂ Total 'R}
— e B——
Section 6 — First Five Periods Only — If A6 is greater than Ab, go to Bection 6.
. ' Ao '—.' -~ '-uo '-va .o L ' —' r
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FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1GMSEEMBI0S3
REV NUMBER: §
PAGE NUMBER: 20

CCN#8
Battery Calculation - Battery BT1ED4 Fage 19 /28

M“S\-V\ ~L\57,>

sz | ot

1 Y Vs e i ! ° 159.23

-

239 240

T — Tvn Minutes

Batiery load cycie ( Data from page 21 )
Sizing based on data developed on page 22
Maximum section size = 5.02/5.01
Temperature correction = X 1.064

Design Margin =X L1§

Aging Factor = X 1.2§

Cell Size = T-6%/7.7
Use next higher num! rer of whole plates = 8§

Minimum cell size = (142 X8 ) = 17
Cell NCX_1200 or NCN-17 ( 17 Plates ) is acceptable,
The potential design margio = 8/5.02x1.064x1.25 ~ 1,198 or 19.8% Margin for NCX -1200

8/5.01x1.064x1.25 = 1.200 or 20 % Margin for NCN-17

ECE 5.03 REV. S
PAGE7510F1




FIGURE 7.5
CALCULATION CONTINUATION SHEET

Load Description 0-1 Min Amperes

Dist. Panel 1ED4-1 035
CFP1-ECDPED-96

RPS Inverter for 1PC4 67.54
TBX-ESELIV-04
BOP Inverter for 1ECS 71.99
CP1-ECIVEC-44

Swing Inverter No Load
current( CP1-ECIVEC 2/4) 19.45

BATTERY LOADING TABLE- 4
125V DC SWITCHBOARD 1ED4

Battery BT1ED4- Train B

035

67.54

7199

19.45 (Ref:Calculation 16345-EE(B)-037 Rev.4, CCN #6)

TOTAL : 159.33 159.33
NOTES :
1. Load Data from input No. 2

2. The 0-1 minute load inchades ali steady state loads and the momentary currents.

3 mn-wmummaMymmwy.

1-240 Min Amperes

CALC. NUMBER: 16MSEEMI0S3
REV NUMBER: &
PAGE NUMBER: 21

CON#8
Page 20/2%

/
Cevk 8

ECE 5.03

REV. S
PAGE7510F1




Swits = Y

Pone 21 Batler BTIED 4 (o EE(B)-053, Revs Page 22
—_— ‘_——M
Lowest Expected o  Minimum Gnouﬂ /ens Nex-1260/ pev -7
Electrolyte Temp: *F &7  Cell Voltage: |.7cv  Celi Mfg Cell Type: Sized By:
(1) @ | (4) (5) . (® (1)
Required Section Size
Capacily at (3) + (6A) = Positive Plates
T Min Rate or
Change in Duration Time to End  [(8A) Amps/Pos (Ry)j(3)x (86B)=Rated Amp Hrs
Load Load of Perlod of Section or
Perlod (amperes) (emperes) (minutes) (minutes) {(6B) K Factor (.4 ) |Por Values Neg Values
Section 1 — First Period Only — If A2 is grealer than Al, go Lo Sectior 2,
1 Al1=54.33 &;—Oﬂ\ﬁ.B{M]u 240 T=Ml= 240 3\TS/ g s-oz/s.oll te e
Sec 1 Total S5.62/5.0\ l e
8ectlon 2 — First Two Periods Only — If A3 is greater than A2, go to Sectlon 3. cenNg g1
i Al= Al—0D= Mil= i=Ml+M2=
= A2—A1=__ |M2-= =-M2- ,
Bec __Tuh Tot |
2 Tota, L 2 3
Section 3 — First Three Periods Unly — If A4 is greater than A3, go to Bection 4.
1 A= Al-0- _ Imi- T=M1+M2+M3=_
2 = A2— M2= T=M2+M3=
— A= A3—A2- M3= T=M3= T, L
Sec Sub Tot
( For cwnve g u(mu_ ) B Jpoa, & ok C.C\th 3 " Total L2 3 3
Section 4 — First Four Periods Only — If AB is greater than A4 go to Section b. ACCEPT
! ﬁl- AI—!?- M—!- T-Ml!__.ML mr . N
2| A= A2=Al= |M2= T=M2+M3 +Md=_ -
3 A3= A3—A2= M3= T=M3+M4=
4 Ad= AT=A3=-_|Mi= T-M4=
Sece '
4 Total I
Section 6 — First Five Periods Only — If A6 is greater t‘hm AB, go to Bection 6.
k] rhin ‘ AY—N= 'lﬁ'— YT-RMM1. NE- ' ' [
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FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 16MSEEMR}OSI
REV NUMBER: & _

PAGE NUMBER: 24

CON #8, Page 2328
Sizing - Battery Chargers BCIED1-1 & BCIED1 -2
Notes :
L. Chargers BCIEDI-1 & BCI1ED1-2 have the same ruting ( 300 A ) and both are connected to the bus

llDl.Oumrgahuuluamdbyfor&cm.lﬂumbewbm&ehm
BTIED1 .

zmmwhwmmmmm«wr&NSSShmmmomm
1ED1, furnish the nbdmdﬂeayhghmndmﬁebmdwhmw
discharge . :

CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS :

AHEx C
Ar =

+ Ac Mk-wmmrﬂghmm
AH -Tmmmwfmmm
its specified duty cycie.
C = Constant to allow for ampere hour effic eacy . Usc

T1

during

1.10.

Ac = Cmﬁmsbm-yhadﬁiinm.m
T = Required minimum time for recharging,

Duty Cycle : Amperes Amperes 1 Minutes

First Minute 636.55 636.55

Next 238 Minutes 255.74 60866.12

Next 1 Minute 359.24 359.24
AH = Total Ampere Minutes/60 = 61861.91/60 = 1031.03

ccuge/
Ac= 222.382A ( Design Margin is not considered )
T1= 24 Hours

AHx C

+Ac = 103031311 +222382= 269.64 Amp
Ti s

Ar =

MhhubammmhﬁDﬂhpsiWMAmChrphmubk

e s

ECE 5.03 REV. 5
PAGE7510F1




FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1634SEE®N0S3
REV NUMBER: §_

PAGE NUMBER: 2§

CCM # 8, Page 2'4/28'
Sizing - Battery Chargers BCIED2-1 & BCIED2 -2

Notes :

1. Chargers BC1ED2-1 & BCIED 2-2 have the same rating ( 300 A ) and both are connected to the bus

lwz.w&mbwnamnyfor&em.lﬂcmhwmm&bm-y
BTI1ED2.

2.mbmmmhmwmmﬂymehwdloriNSSShvato&ehu

1ED2 , furnish the 0o load current of the swing inverter and recharge the battery after its duty cycie
discharge .

‘ CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS :

AHx C
Ar = +Ac Where Ar = lqw-hhn-chrwrn'-ghm
T1
A!!-Totnlnpatlounw{m&ebm
during its specified duty cyde.
C = Constant to aliow for ampere hour efficiency . Use
1.10.
A(Z-Cmumludwhlechrghg.l-m
Tl = anind-h'-m-thufornchrp'u.
Duty Cycle : Amperes Amperes x Minutes
First Minute 582.07 582.07
Next 238 Minutes 244.52 58195.76
Next 1 Minute 348.02 348.02

AH = Tots: Ampere Minutes $9125.8% /60 = 985.43
Ac= J:2623A (Dumbhrp'nillmcouﬂend)

I1= 24 Hours CNg & |

AHxC
Ar=

+Ac = 985.43x1.1  +212.623 = 257.79 Amp
T -l

Mhhmbmmchrnchzlﬁ.”umhrqﬁMMAlnmChmhmubh

ECE 5.03 REV. §
PAGE7510F1



FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: 1634 -EE(B)-053

REV NUMBER: &

PAGE NUMBER: %6

CCN #8, Page 25/ 2.8
Sizing - Battery Chargers BCI1ED3-1 & BCIED3 -2

Notes :

L. Chargers BCIED3-1 & BCIED3 -2 have the same rating ( 300 A ) and both are connected to the bus

1ED3, One charger is used as s standby for the other. Either can be used to recharge the battery
BTI1ED3 .

2.mbattuydnrg:rianmmdwmpplyﬁcbmofml’&NSSS'nvmmnnneuedtothehn

1ED3 , furnish the nbwmmofthewhghvmndm&cbm after its duty cyche
discharge .

CALCULATE THE MINIMUM CHARGER RATING AS FOLLOWS :

AHx C
Ar = + Ac

Where Ar = Requindnhhunchnmunthginmpau
T1

AH = Total ampere hours discharged from the battery
during its specified duty cycir.

C = Constant to allow for ampere hour efficiency . Use 1.10.
Ac = Continuous battery load while charging .amperes.

T1 = Required minimum time for recharging

Duty Cycle : Amperes Amperes x Minutes
First Minute R -
Next 240 Minutes 160.13 384312
Next 1 Mimute s

AH = Total Ampere Minutes 38431.2 /60 = 640.52

Ac= 13924 A ( Design Margin is not considered )

T1= 24 Hours

AHxC

Ar = +Ac = 64052511 +139.24= 168.6 Amp
1

Minimum b:mnmrgumzlw.GAnpsbrquABamChrgahmubk_

ECE 5.03 REV. S
PAGE7510F1




FIGURE 7.5
CALCULATION CONTINUATION SREET

CALC. NUMBER: 16M4SEEBI0S3
REV NUMBER: §

PAGE NUMBER: 27

s

CCN #8, Page 2628
Sizing - Battery Chargers BCIED4-1 & BCIED4 -2

Notes :

1. Chargers BCIED4-1 & BC1ED4 -2 have the same rating ( 300 A ) and both are connecter! 5 the bus

1ED4 | Ondmhwuambyfcrmm.lhhmuwwmmm
BTIED4 .

zmbmwhmmwupmmhmumransssmwumm

1ED4 | furnish the mb:dmtd&enh;hmudmﬁebmmcm&tyqde
discharge .

CALCULATE THE MINIMUP. CHARGER RATING AS FOLLOWS :

AHx C
Ar = + Ac Where Ar = Wmmrﬂghmm
T1
M-Twmmmwﬂfm&ebm
during its specifird duty cycle.
C = Commmnﬂowformpmhnrdﬁdacy.l]nl.lo.
Ac = Cmdmombma'yhulwueclm
Tl = Raqnind-hhn-ﬁnelorrechrm
Duty Cycle : Amperes Amperes x Minutes
First Mimute — —
Next 240 Minutes 183.11 43946.4
Next 1 Minute —— —
AH = Total Ampere Minutes 43,946.4 /60 = 732.44 Covke oy
Ac= 15933 A (Duithrghhmeouﬁad)
T1= 24 Hours
AHx C -
Ar = +Ac = 73244x1.1 +159.33= 1929 Amp
T1 24
Mhhnnbmu-ychrguduwuumhnqmwoAWChrwinmqubh
ECE 5.03 REV. &

PAGE7510F1




CALCULATION IDENTIFICATION NUMB ER A
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FIGURE 7.5
CALCULATION CONTINUATION SHEET

CALC. NUMBER: J6MSEEMBIOS3
REV NUMBER: &

PAGE NUMBER: Amtachment8.Pagclofl
CCN #8, Page 28 of 28

Objea‘!ve:Mobjeﬁveofﬁswnmdamheme&nyqdemmvﬂwofm(?ﬁsamlE
Batteries.
Assumption. : The battery room normal temperature is assumed to be 77 F
Condition : mmmmwmmmemahMM(M:
DED- ME-026)
Methodology : The batteries load profile currents dacninedinalmlnimlﬂlS-E(B)-OSMﬁlsl,z,BndJn
the load currents that mmmuwwmmmmwmuu
: lowsG7F,Mmtexbmymmowﬁetwcmvuhammﬂadmhncym
normal temperature of 77 F by multiplying them with 1.064 (Ref: [EEE Std 450-1980)
Tommwmammmmmummmhmnm
above converted 77 F current values to determine the DUTY CYCLE TEST CURRENT VALUES .
waa,ﬁeﬁovem;hﬁonﬁmbehpm;hmdﬂhgehmwmm
Calculation :
Battery Tag Number _ 0 - 1 Min 1-239 Min 239-240 Min Remarks
Amperes Amperes Amperes
BTED! 553.521 X 1.064 222.382X1.064 312.382x1.064
= 588 .95 =236.61 =33237
Margin +6.05 + B39 +7.63 See Note
Test Currents 595 245 340
BTIED2 506.151X1.064 212.623X1.064 302.623X1.064
= 538.54 =226.23 =321.99
Margin + 1146 + 13.77 + 8.01
Test Currents 550 240 330 See Note
BTIED3 139.24 X1.064 139.24 X1.064 139.24X1.064
= 148.15
Margin +11.85
Test Current 160 160 160 See Note
g
BTI1ED4 159.33X1.064 159.33 159.33 cotlg T
= 169.53
Margin 5.47
Test Currents 175 175 175 See Note
Nrete : wmmwemmmwmmﬁno{u%ummmdzs%m
mamtained.
ECE 5.03 REV. S
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Figure 7.1, Page 1 of 2: Change Verification Checklist e

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST

DOCUMENT: CIIL.E&CAMZ:JJHRJ&_N}*3 Pagelof 2 __

CHANGE CLASSIFICATION: CLASSI X CLASS I e NON-SAFETY ___

INPUT/IMPACT REQUIRED FROM: YES | NO REVIEWER/STAKEHOLDER COMPLETE

CIVIL ENGINEERING

CODES AND STANDARDS

ELECTRICAL ENGINEERING

INSTRUMENTATION & CONTROLS ENGINEERING

MECHANICAL ENGINEERING

NUCLEAR/MECHANICAL ENGINEERING ANALYSIS

PROCUREMENT ENGINEERING

SYSTEM ENGINEERING

ENGINEERING IMPACTS:

CIVIL ENGINEERING SYSTEMS INTERACTION

CIVIL ENGINEERING - PIPING

COMBUSTIBLE GAS CONTROL ENGINEER

CONTAINMENT ANALYSIS ENGINEER

DIGITAL SYSTEMS ENGINEERING

ENGINEERING ALARA COORDINATOR

ENVIRONMENTAL EVALUATION (STA-717)

ENVIRONMENTAL EQUIP. QUALIFICATION ENGINEER

FIRE PROTECTION ENGINEER

HUMAN FACTORS ENGINEER

MAINTENANCE ENGINEERING (PROGRAMS)

MAINTENANCE ENGINEERING (TESTING)

MECHANICAL EQUIPMENT ENGINEERING (MOVS)

MECHANICAL EQUIPMENT ENGINEERING (COATINGS)

NUCLEAR ANALYSIS & FUEL

RADIATION ENVIRONMENT ENGINEER

RADIOLOGICAL ENVIRONMENTAL ENGINEER

RADIOLOGICAL ACCIDENT ENGINEER

SEISMIC EQUIPMENT QUALIFICATION

XX XX XXX XX XKE X)X XK XXX X)X XX XXX X)X ] x| x| ] X

SITE FACILITIES ENGINEERING

ATTACHMENT 3
Rev 6
Page 7.1-10f2




Figure 7.1, Page 2 of 2: Change Verification Checklist EDCN 01

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST

(DOCUMENT: Calc. EE-CA-0007-3377 R Lccufp> Page2of _2

INPUT/IMPACT REQUIRED FROM: YES | NO REVIEWER/STAKEHOLDER COMPLETE
SOFTWARE QUALITY ASSURANCE
STATION BLACKOUT ANALYSIS
SYSTEMS INTERACTION (MECHANICAL) ENGINEER
TORNADO VENTING ANALYSIS ENGINEER

NON-ENGINEERING IMPACTS:

CHEMISTRY

ELECTRICAL MAINTENANCE
INSTRUMENTATION & CONTROL MAINTENANCE

MECHANICAL MAINTENANCE
NUCLEAR TRAINING (SIMULATOR DESIGN)
NUCLEAR TRAINING (PROGRAMS)

OPERATIONS SUPPORT

OPERATIONS WORK CONTROL

OPERATIONS FIRE PROTECTION

PLANT SUPPORT

QUALITY ASSURANCE/QUALITY CONTROL

RADIATION PROTECTION

REGULATORY AFFAIRS

B B B B B B B B B B e % e

Rev 6
ECE 5.09-01 Page 7.1-2 of 2



Figure 72: Design Verification Form

Comanche Peak Steam Electric Station
DESIGN VERIFICATION
DOCUMENT: Cale EE-CA-0007-3377 RLCCw > Page 1 of |
AREA REQ'D? | METHOD NO.* | COMMENTS? | VERIFIED BY: goring) mgn)
Mechucucal Design No
1&C Design No :
el Dengs Yes 1 No |Ajit Mukherjee I/l Y
Civil Design No
Nuclear Design No
Other Design Verifier No

Dared be T Mm. Hm‘ e \ [ Py, e Dﬂlf - q‘
. acint) Hiaz Abenad ign) : Date F-20-7%
*DV Methods are as follows: 1 - Design Review, 2 - AlternateC3lculation, 3 - Qualification 7 est.
Rev. 6
ECE 3.09:01 Page 7.2-1 of |




EDCN-O%
FIGURE 7.6
CALCULATION CHANGE NOTICE
a2
ELE |
003 SWEC EE-CA-0007-3277 001 B ves [0 no ‘

Riomeeas  [mm___ [, [[] NonE
Preparer(s) mm—:;%hm.‘- : Date: lun/27/1996
Checker: Ajit Mukhegjee _ Aang — Dae 7— -9
Engineering Supervisor [ Date 1-3¢-49¢ |
REASON FOR CHANGE
DM 96-013

1) Replaces 10kVA Elgar mverters with 10kVA SCI inverters ( both Class 1E and Non Class 1E).

2) Replaces 7.5 kVA Wesinghouse NSSS inverter with 10kVA Class 1E SCI inverters

3) Adds 10kVA Class 1E SCI swing inverter per train.

4) Replaces 225 # PCP Class 1E battery chargers with 300 A SCI Class 1E batiery . hnrgers( pf=0.7 , efficiency =92%)

Above SCI Inverters do not have 480V AC input and they are & continuous load on the DC bus. The inves wrs are therefore required
1o be deleted from the MCCs. The SCI inverters have an efficiency of 80%.

In view of the above the calculation needs to be updated.

Attachment F. and attachments E1 » B2 ( Qualification Runs) have not been revised these will be updated in the next revision of the
calculation. The Qualification Runs ( attachments E1 & E2) use data from attachment F.

ASSOCIATED CALCULATION INFORMATION
SUPERSEDES (SUPy
SUPPLEMENTS (SPL) TYPE NUMBER AND REVISION

NA NA NA 1

FILING INSTRUCTIONS:

Place this CCN mfront of the calculation

1 /0 EEE* [/ _A ¥k /| _A_

REV 4

e PAGE7.1-10F1




FIGURE 72

INDEX SHEET
TU ELECTRIC ENGINEERING
CALCULATION NO.: PAGE
INDEX SHEET s Y

REV. No. PAGES REVISED PAGES ADDED PAGES DELETED
LOON#S | Attachment A Page235 | NONE. NONE
. | Attachment A-1, Page 234
e | Altachment B, Page 2,35
. | Attachment B-1, Page 23,4
e | Attachment C  Page 234
. | Attachment C-1Page 2345
. | Attachment D, Page 234
o | Attachment D-1Page 2345
. | Attachment | , Page 2345

ECE S REV 4

PAGE7.2-10F |




— o ’

CALCULATION NO 337 @N*‘ PMV}/M
. EE-CA-0007-3377 = ATTACHMENT A
REVISION 1 C N3, Page /52 sesEwo 2

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

TRAIN A

AUTO MAMEPLATE P BRAKE »» ——— GTARY o |

SEQUENCER  (NWAVA F KWAVA ¥ |

McC EQUW DESCRIPTION TAG MURIRER STARY WDICATED) NOICATED) Teae e AR TeaE L MVAR |
losd Block 1 108 ‘

¢ 1EAY CENTRIF CHRG PP #11 TRX-CSAPCH-O1 YEs 800.000 HP 6602.000 WP 08 1427663 4369767 188 9 .000000 8 .000000
o — |

‘ 6@ HVAC CENT WTR CMHLR #S CP1.CHCICE-08 NO 164.000 WP 154.000 HP 108 0670638 0.702822 188 & DRCHOS QMJ
P — I

1€91-1 CHG P TORC SYS ISOL VLY 1-8108 YES 1.900 P 1.800 HP ios S.027768 oO0T0242 108 © SC000T S CO0000

» :

3
1E81-1 CHG P MINIFLOW ISOL BYP VLV 1-8811A YEs 0.700 WP 0.700 NP 108 O.m" 0.00473¢ 108 & 00000 ..m‘
1E81 CHG P #2 MINIFLOW 1SOL 1-8812A NO 0.700 WP 0.700 WP ios 0.009777 0004736 W08 o GO0 Qm:
. BYPASS VLV
1EBY-Y BORON INJ TK DISCH iSOL VLY 1-8801A YES 1.900 HP 1.800 P jos 2027758 o.210248 08 €. 600007 © 000000
\
1€811 S1 8YS P MINIFLOW ISOL VLV 1-8814A NO 0.700 WP 0.700 u¢ ios 0009777 000734 108 0 000208 8 500000
€811 RHR P #1 MiINt FLOW VLY 1-FCv-0e10 NO 0.130 HP 0.130 WP 1os 0.002444 0 0OTISF 089 €. 060060 6 000000
16811 SW TO MTR DRVM AFWP 01 1-HvV-242) NO 1.300 HP 1.300 NP ios 0070847 0008262 108 6 000000 € 000060
Ly .
1EB1 CHM ADD TX ISOL VLV 1-LV-4784 NO 0.330 WP 0.230 WP 108 0004207 0.002038 108 0. 000060 0 000000
cON¥3 e
o el = —— S —— —
S ———
Vi 1EBY-Y INVERTER BOP IVIECY CP1-ECIVEC-01 NO 22.308 KVA 22,308 KVA 108 0.000000 0000000 108 0.070430 0.008483
v 1EBY1-Y SUP INVERTER IVIEC CP1-ECIVEC-C2 NO 22.308 KVA 22.308 KVA 10os 0.000000 0000000 108 0.000877 ©.00895¢
T1E@1 1 SG LTG XFMR (PNL ESBT, ESR3) CF ,-ELTRET-O1 NO 48.000 KVA 45.000 KVA 108 0.000000 0000000 108 0.02227¢ 0.0138062
\

1811 B0 LTG XFMRIPNL ESBD1, CP1-ELTRET-02 NO 45.000 XVA 45 000 KVA i0os 0.000000 0000000 1GS 0.013000 € 008712

ESBS, ESBY & £339;

Frinted on 01/30/%3




CALCULATION NO. EE-CA-00073377 [ CC N H= |

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING

mu-os-cooumuccmrcmrmmtmormm

TRAIN A

CP1-ELTRNT-28

NO o3 485.000 KVA

1wos 0.034808 ©.021871

’ 81 L b DC. 3WADE T 0-636636 -
1ERY-1  BATT CHGR BCIEDY-1 CP1-EPBCEDO1 NO 81310V BIIVA 108 0000000 C000000 108 ,
20 A D 3w ADC o.022907 O 7
JEBL-Y  BATTERY CHARGER BCIED3-!  CP1.EPBCED-OS NO £2,221-%vA SLIINYE 108 0000000 0000000 108 o pesave
, e
" e = swme = e
VAEBIT  BATTERY AM 1-1A) EXMFAN  CPY.VAFNIDOY | No 1.800 WP A.800 WP 108 0008637 0012445 208 0 000006 ¢ 000000
o7 :
“IEN-1 5G FL DRAIN SUMP #2 P 03 CP1.WPAPSS .03 NG 5.000 P £.000 HP 108 0016126 00eeE 158 © 000000 ¢ 000000
~1EB1-1 80 FL DRAIN SUMP 92 P 04 CP1-WPAPSS 04 NO 5.000 HP 5.000 HP 108 0016726 0o%ePes 188 9 0O0n0e 8 800000
D
VIEBI-1  BORIC ACID TRANS P #1 TEX-CSAPBA-01 N0 VR 0780 mp 20.780 WP 108 Qosere0 0153489 188 € 000000 ¢ 000000
el Rt e,
1E81- INVERTER CHNL | IVIPCY TBX-ESELIV-O1 NO 15.934 KVA IS934KVA 108 Q0000600 6000000 108 0 coses? 6 o0a12e
N ————— .
18821 BORON NJ. TK RM SUP FAN CPI-VAFNCB-08 NO 3.000 NP 3.000 WP 108 0000847 0023087 208 0. 800000 6 000000
1821 BORON INJ. TK AM SUP FAN CPI.VAFNCB 09 NO 3.000 HP 3.000 WP ios 0.009647 ©023007 208 £ 000000 6.000000
1EB2-1  BATTERY ROOM 1-2 UNIT CP1-VAHEUH.02 NO 28.000 KW 28.000 KW 108 0000000 0000000 108 ©.026000 0.000000
) HTR-O2
.~ 1EB2.Y CHRG P MINIFLOW 1SOL VLY 18110 YES 0.700 WP 0.700 HP 10s 0008777 0004734 108 0.000000 0070000
1EB3-Y REFG WTRSTRG TK TO RMA P 1-8012A NO 10.800 HP 10.800 NP 108 0098470 0048728 108 O DO0008 6 DOOGN)
#1iS0L VLY .
€831 SISYE P MINIFLOW 1SOL VLV 1-88148 NO 0.700 4P 0.700 HP 108 00977 0008734 108 8 CO0DDD D 000000
1E83.% C8 POY RECIRC VLY 1-Fv-4772-1 NO 0.700 HP 0.700 #P 1wos CO0RT0T 6008689 108 O N000C 0 000000

Printed on 01/30/98



AUTO NAMEPLATE WP BRAXE HP . §TARY U ‘
SEQUENCER  (XW/XVA ¥

V 1682\ CENTCMAG PAMFANCLAO3  CPI-VAAUSEOY NO 3.000 HP 3.000 HP 108  ooosesr eozr09r 208 » aeanoe o.nnoﬂ
VIEBS1  BATTAM 1-MAIEXHFANOR  CPI-VAFNID-OS No 1.800 HP 1.800 HP 108 0008437 0012648 3208 o sonear an.ﬁ
v ccNg |

1EB3-1  BATTERY ROOM UNIT MTR CPivAMEUKOZ N 5 000KW 28.000 KW 198 0000000 0000000 108 o.01500¢ ¢ 000200
|
mmtn CHAN M1 IVIPCS TBX-ESELIV-03 NO 18.834 KVA BIMKVA 108 0000000 5000000 108 0.007¢48 0.004875
\‘_—— e — e ——— 2 ‘
1EB3-2  RCP SEAL WTR iSOL VLV 18112 NO 0.700 P 0.700 WP 108 0000777 e00erse 108 © 900000 ¢ 000000
» TEB3-2  RMALP ! INLET 180L VLV 187014 w9 4.000 HP 4.000 WP 108 0033914 0076428 108 # AA0O0S 2 000000
1€83-2 MR LP 2 INLET ISOL VLY 127018 NO 4.000 HP 4.000 HP 108 0033014 0016428 108 7 o0000e 9 DoO0eT
1EB3-2  FIRE PROT CNTMT ISOL VLV 1-HV-4078C NO 1.330 WP 1.330 ¥ 108  oorsees covezss 108 © 000000 € 00000C
1€83-2  RCP THER BARR CLRS COW 1-HV-4898 NO 2.800 P 2.600 HP 108 0028714 0074390 108 £ 000008 ¢ 000000
CNTL 1SOL VLV
1EB3-2  RCP WTR AR & LUBE OIL CLRS  1-HV-4701 NO 1.800 HP 1.800 Hp 108  e0re117 s00re08 108 5 000000 & DOOO0O
COW ISOL VLV
16832 CNTMT M2 PURGE AIR TO EXH  1-HV-§541 NO 0.280 ip 0.250 WP 108 0004278 0002077 108 0000090 0 0oco0C
UNITS 180L VLY
b
U VEB3-2  CNTMT H2 PURGE AR SUPPLY  1.HV-58543 NO 0.280 WP 0.260 P 108  000¢oes oooreer 108 £.000000 0000000
TO CNTMT 180 VLV _
1ER3-2  CHLD WTR RTN HDR/CHLD WTR  1.HV-8083 NO 1.300 HP 1.300 P 108 0012008 o000sz8® 108 5 00005 0 000000
CInc Pm :
16832 50 BLDO XFMR TIECS-2 P CPY-EPTRET-08 NG 45.000 KVA 45000KVA 108 0000000 0000000 108 0020830 00168808
T€CS-
e Q‘ﬁé:fﬁm
€832 TIEC3-3 PNL CP1-EPTRNT-28 Ne 5.000 KVA BO0OKVA 108 0000000 0000000 108 0.00400¢ ©.002480
1EC3-9)

Printed on 01/30/98



UNIT 1

EMERCENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

LOAD: | 2636880 »a0eH0° 0379117 eseevss 0. 216794
LOSSES: | 0.089082  0.630705 %g o.oosr61  3ZTTAT* |
LOAD BLOCK SUBTOTAL: | 20956742 8026815 C-306228 3397420 8233643
\ 2:925¥24  7.274¢l) 25661 o. 226455 bgentd
. c.34ge 2 7506766
LOAD BLOCK: 2 168 eAFUNE o 2187y
monoas: o  ogweme,  omess, eseece:
LOAD: | 1985608  £470003 0660667 0-349430 024954 322447
2943360\ 6
LOSSES: | 0.0646¢6  0.457206 0.006982  0.02223% 243363 ¢ 301770
LOAD BLOCK SUBTOTAL: | 2063248 5826108 155765  0-536432 3408643 6466561
| _2:032966 s.831a27 % vbates
. \ : ~ ©0.40063 0449057 |
LOAD BLOCK: 3 20§ \ o R0 gy, owTeoR (. 46533
PRIOR LOAD:  0.000000 0.000000 ' %048773 0608182 {
\ () Do?-sto"ﬂ )
LOAD:  0.727567 2570032  GEHIPF 0262920 T
LOAD BLOCK SUBTOTAL:  0.757483 2781610 0803955 | 1,336469 3585439 \
|_rv2et  og3ege0 AR !
. 348826 o.T2632 4 |
LOAD BLOCK: 4 25§ } iy
PRIOR LOAD:  0.000000 0.000000 | *#660638 O.IF0336
LOAD: 2540099 2051753 | 0.335087 0.133174 L q.619672
LOSSES:  0.094556  0.665/47 w:, 0.040064 Q_;Am A.5a5QUT
LOAD BLOCK SUBTOTAL: 2634655 &£ 720050 4.542880 9.6636+4 |
WIGTERD 0899622 '
72349)3 ¢.85955% ’
. B
LOAD BLOCK: 308 LI26443 et
PRIOR LOAD:  0.000000  0.000000 1886626  0-9503500
LOAD:  1.786818 5656022 1.321891 0435642 .. Qs
LOESES: 0.066433 0.463857 0.020970 0.066489 b-034845 7.4€T7362
LOAD BLOCK SUBTOTAL:  1.853257 & 125873 3.238426  1Wa0E4 5001677 74634904

BOZITUY  emeTe Pl blakn

Prmted on 01/308%

2076714 \.3ellheq




EMERGENCY DIESEL GENERATOR LOADING

: &.i2427 714929
LOSSES:  0.067736  0.432382 | 0.026078 _ o, i 4
LOAD BLOCK SUBTOTAL: 2250368 5432670 6.20596¢ 7.193%61
35T0A22  bREEITN Eepianss
LOAD BLOCK: 7 40 3547824 tssam
¢ PIPEFFRA |
PRIOR LOAD:  0.000000  0.000000 | 4009636 uwsa ,'
LOAD: 1872732 4730393 | 0.850607  0.368883 " AR !
.5q954|
LOSSES:  0.056737 1
RASIRN poac ek %'.?gng ebuS 4. 234
LOAD BOCK SUSTOTAL:  1.86%480 & 131688 | £853554 6761253 2278729
L2002 *‘6'4942 Tl
e 2
LOAD BLOCK: 8 75§ 4.69843| 2.0c2509
Lot a6

PRIOR LOAD: 0. E
000000, Gomoe,,  wdewres  edesst |
LOAD: 6.066000 0066069 0.271860  0.180079 |

S.0Th4492 .,
LOSSES: | 0.000000  0.000000 92 2.99214

. L '
LOAD BLOCK SUBTOTAL: CODoixA (26 oas ¢ i‘aﬂﬁ" 5165568 2333260
- \0:070636 ©:70282% Svo06ets panssm)
LOADBLOCK: § 90§ 4.970291 =2-\@#25F%

i 0. - 2 \7.='\ 6
o 0:0
LOAD: 0.507550 1.749198 m m

LOSSES:  0.074043  0.099322 0.1 B.edusug
. - . 9

S35 e-IR%e0 I IIZO
LOAD . S.08539, 2.243\77
BLOCK: 10 1208 :

PRIOR LOAD: 0.000000 0.000000 5432003 2226530 @

:' - :':"“: 6135324 l
. .0363 115483 PRTY-EY VS A-?“’“,
s iiésls i lo 7 &
_EB536542 +5¢.85




CNFI
‘ CALCULATION NO. WK > ~ ATTACHMENT A-1
REVISION 1 P \2 /49 o *3 Foge /32'1\0!"0 4

uNIT 9
EMERGENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
TRAIN A

STARTING +

: 111308

PRIOR LOAD: 0.000000 0.000000

LOAD: 0.722825 0.265872

LOSSES: 0.003287 0.023206

LOAD BLOCK SUBTOTAL: 0.126106 0.288178

5. #36335 ‘
y Seeaedby 3009662
5872547 29936045
2428435

LOAD BLOCK: 12 12 H 'W 2-Sser9e
PRIOR LOAD: 0.000000 0.000000 b 705068  AoBePTI

LOAD:  0.000000  0.000000 0.035241  0.021840 2. ThSied
LOSSES:  0.000000  0.000000 | 0.037848 0.120349 o suSTIT  2vA2eE|.

. ‘7 . ‘
LOAD BLOCK SUBTOTAL:  0.000000  0.000000 |~ & 3823 irhdésT = 5382320 2726667
S35 $3323 8| SIs5eInT
, 5.7071644 2622759
LOAD BLOCK: 13 6§D S 240BOIC
PRIOR LOAD:  0.000000  0.000000 5744481 2606448

LOAD: 0.005184¢ 0.002518
LOSSES: 0.000065 0.000457
LOAD BLOCK SUBTOTAL: 0.00525% 0.002975

: s S 150976 2. T46063|
5. ifmi7'; &I, S-'u,-‘na :—u;.;;(.

LOAD BLOCK: 14 FINAL 5—’-’-"-‘4% 2-bb80Da
PRIORLOAD:  0.000000 0.000000 | 5744481 = 2606342
LOAD:  0.002637 0.007259 | 0.000000 0.000000
LOSSES:  0.00U3: 0000229 | 0037848 0.1 o g
LOAD BLOCK SUBTOTAL:  0.002629  0.001488 |- biBadob 3706489 6.704956 2327945

2.74454¢

OUT OF SEQUENCE RESTART OF LARGEST MOTORS

FINAL LOAD BLOCK SUBTOTAL:
STARTING +

L-34% 54
MW WAR

eyl l/
b 5ot 2+4ef
2 6717493

Pried on 0173095
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REVISION 1 PAGENO. 3

CALCULATION NO. EE-CA-0007.3377 i &W\@ c_cu;&:,l TPase ‘O/éz ATYACHMENT 2

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING
lO”OFWMWWLO“Wmm

TRAIN B
AUTO MAMEPLATE @ SRAKE M —ee G TARY RN
SEQUENCER  [XWMVA ¥ KWAVA ¥
Mmoo EOURF DRSCRPTION TAG NUMRER STARY BNDICA TED} INDICATED) Tove MW VAR TEaE v P VAR
R =T
€839 G LTG XFMR (PNL 2282, ESB4  CPY ELTRET-02 NO 48.000 XVA 48.000 KVA 1o CON0000 0000000 108 822188 213749
TER2-1 80 LTG XFNR (PRL 8802, CPI-ELTRET-04 NO 48.000 KVA 48.000 KVA 108 0.000000 0000000 108 C.O13678 ¢ ecesre
£883, ESRS, £3810)
12821 XFMR XFS2 (PNL 823 CPI-ELTANT-27 NO 45.000 KVA 48.000 XVA 108 0.000000 0 00000¢ . 036790
T e 0 Awp D 2evAwmp DC Bl 0035026
BATY CHGR BCIED2-Y CP1-EPBCEDO2 NO $2.234+%vk Q1223 %A ios 0806000 0000600 108 DTS
3NMDC. 3eo Aw P D 0.026209 4424739
BATT CHGR BC1EDSE-1 CPY-EPBCED-OS NO Mk WA2ILTXVA i0os 0.000000 6000000 108 £ ankess M
- { : —— -
BATYT RM 1-2(B) EX34 FAN O9 'CP1-VAFNID-09 YES ( 1.8500 WP 1.800 WP 108 C.0085432 G O0I24F 208 2 OP6I0E 0 HODOSL
A Lok 3
"l!.l-' 8G FL DRAIN SUMP 71 P O CP1-WPAPSS O NO 8.000 WP 8.000 WP ios 0918782 OC.047978 188 0 BONEE0 8 200000
v 18821 8G FL DRAIN 3UMP 81 P O3 CP1-WPAPSS-02 NO / §.000 WP 8§.000 HP 108 Q018782 00476715 188 0 290000 0 CIONOD
N\— —

/Iﬂt-l INVERTER CHAN # iviPC2 TEX-ESELIV-02 NO 16.934 XvaA 15934 KVA ios 0.000000 0000000 48 2008782 © 0608044 '
16841 CTHRG P MINIFLOW 18OL VLY -2 YEs 0.700 HP ©.700 wP 1os 0002777 004734 108 £ 000005 8 000000
18841 CHRG P #2 MINIFLOW i30L 188118 NO 0.080 NP 0.880 NP 1os COBETIT 0006734 108 D COOODT O DOCOOD

BYPASS VLV
:, 16841 CHGR P #1 MINIFLOW 1SOL 188128 NO 0.70C HP 0.700 WP 10s 0.00P777 0006734 108 2 00000C 0 MODOCO
BYPASS VLV
16841 REFLGWTRSTRG TK TO 81 & 1-2208 NO 1.300 HP 1.300 4P 108 0.037168 007068 108 2.000006 © 060000
VLV
1EB4-1 81 8YS P MINIFLOW 1SOL VLY 18813 NO 0.700 HP 0.700 HP s 0.009777 0004734  1U8 0600000 0 006000

i
TEB4-1 _ RMA P 42 MINIFLOW VLV 1-FCV-0811 NO 0.130 WP 0.130 HP 108 0002607 pop12se 108 0.000000 0.

CE:T Ballery R ek CPI-VAWEBLW-02. Mo 25 ey TStwok) W0 S ouweew 0.0T88W 0SS a.a2sw S aone: )

_ WX -2 BIEANT
_MN\-*— -

‘~a. .



CALCULATION NO. EE-CA-0007-3377

REVISION 1 PAGENC. &
T ————————————————————————————————————————————————

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER
TRAIN B

cenge 3,

Toge \

32

ATTACHMENT B

16841 SUPS BYPASS XFMR T12C4 CP1-ECTRET-02 NO 28.000 KVA 28.000 KVA 108 0.000000 0©.00000¢ 108 0 AORENO ¢ GOBI08

1EB4-1  UPS & DIST AM FAN COIL UNIT  CP1-VAAUPRO? NO 5.000 HP 5.000 HP 108  0.000000 0000000 108 8 P03880 9 203709

1EB4-1  CENTCHMRG PRMFANCLROS  CP1-VAAUSE.O4 WO 3.000 HP 3.000 HP 108 000988 0022097 208 5900000 0 BrOCn

TEBA-1  BATTAM 1-28) EXMFAN 10 CPI-VAFMID 10 NO 1.500 HP 1.500 WP 108 0008432 0013645 208 5 BON0S 6 030000

i
CeNg3
1EB4-1  BORIC ACID TRANSFER P 2 TBX-CSAPBA-02 NO 20.780 ¥P 20.780 HP 108 0008980 0753489 158 0 00000¢ ¢ 000000
el
6""'\'/ INVERTER CHANNEL IV IVIPCE  TRX-ESELIV-04 NO 15.234 KVA IB834KVA 108 0000000 0000000 108 o Gonme m

16842 CNTMT M2 CNTLD PURGE EXM  1-HV-5582 NO 0.330 Hp 0.330 HP 108 ocooe7e 0003077 108 8 000000 & 000000
18OL VLV

1EB4-2  CNTMT M2 CNTLD PURGE 1-Hv-85e2 NO 0.250 WP 0.250 WP 108 000478 0002077 108 £ aM000C & prcoann
SUPPLY ISOL VLV

1EB4-2  SECURITY XFMR XF832 CPY-ELTANT-30 NO 45.000 KVA 45000KVA 108  0.000000 0000000 108 0020828 0013908

1EB4-2 S BLDG XFMR TIECA-2 (PNL  CP1-EPTRET-08 NO 45.000 KVA 45000KVA 108  0.000000 0000000 108 0020927 0012089
16C4-2)

1EB4-3  SW PUMPHOUSE VENT EXM FAN CPX-VAFNWV-OS  NO 3.000 HP 3.000 WP 108 0012266 0038000 208 o POBOaa 8 00000n
o

1EB4-3  SW PUMPHOUSE VENT EXH FAN CPX-VAENWV-0S  NO 2.000 HP 3.000 P 108 0012265 0028080 208 0 000006 0 000000
o8

TEB44 DG FUEL ON TRANSFER P CP1-DOAPFT-03 5o 3.000 HP 3.000 HP 108 0076887 0024989 188 0 005000 3 0000

1€84-4 DG FUEL OIL TRANSFER P CP1-DOAPFT-04 NO 3.000 HP 3.000 HP 108  0O0N0ES 0043837 188 0.000000 0.060000

1EB44 DG AMFAN 29 CPI-VAFNAV-29 NO 40.000 HP 40.000 HP 108  ©Oresses 0333076 208 0 000000 © 000000

Printsd on 01/30/98



CALCULATION NO. EE-CA-0007-3377 i" N*\) %m

REVISION 1 PAGE NO. 2
cen#d Page 12/5;

UNir 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

TRAIN B

STAKTING +

1108 ; 374630 S 1

PRIOR LOAD: 0.000000 o.aoogw 0.000000  0.000000
2708063 € 6546\ 0-235309 N
LOAD: 7 Lod SO \

LOSSES: | 0.087549  o.619191 0002817 ooorsee 3 1YS3.

37741 1-517097
LOAD BLOCK SUBTOTAL: | 2843966 7832484  0.260846 0.23416¢  3.008011 8.+56600 |
2796612 7273004 305445 0.2u3293 7—‘*‘!"*811\

. 1 0'37“630 i
D RoOK: 318 e-eed  0.235309 |

PRIOR LOAD: O.W 0.000000 m 0.21638¢ [
1-A€474| S.41493 Cguelyl ©0.25054
7 4 S0 5S4 | ‘

a | ey 2-98160% (.381387 \
SSES: A 0.453530 g'qz 7“72 g.%zozgp b

2053867 S.R7:mé7 j:ﬂﬂ“ ‘-“!!"‘"1 I

. 0:920 801 o.48588
LOAD BLOCK: 3 20§ 0222565 e iFe l

PRIOR LOAD: 0.000000 0.000000 1-ORGE8S 0627390 ‘
©.51176 0262129
LOAD: 0.727567 2.570032 M 0-268048

2-200%93

$ 0. 7 L

LOSSES 029916 0.271578 ?.zL ‘1 g’«% 24208087 5.502u82

LOAD BLOCK SUBTOTAL: 0.757483 2781670 L pbe33E  O-BIBDED 2302636 3599862
; 1432560 0-THT9TS

LOADBLOCK: 4 25§ i = 2P

| 1534788 0765959
0.335087  0.133174 a. 4409

PO ORI uuusos abass
0958280 4517030 9678336
R EDT  piheid T ekadES
1167653 o 881153
&-2:(.;57 e |
0518633 l}
1.321851  0.43542 "
" ’ 4-963597 1.s086l@ |
2.0 0.066748,  L4zazel TASMMET |

030G | !
iﬂua 5066819 7645906
B0 5 0  waeBird |

/




CALCULATION NO. EE-CA-0007-3377 SN

COCN®3 P‘ne 12/32

uNIT
EMERGENCY DIESEL. GENERATOR LOADING
LOSS-OF -COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

TRAIN B

Pag 30/49,

ATTACHMENT B-1

|
|
|

LOSSES:  0.067136  0.432382 | 0026971 0082581 (Ablld] .10l
LOAD BLOCK SUBTOTAL:  2.250368  £.432670 4008367 3 6260125 7267692
s vl
. 3.881564 |- 65522
LOAD BLOCK: 7 40§ 28503468 |1i34088
PRIOR LOAD:  0.000000  0.000000 3983766 1692607
LOAD: :crzm 4.730393 ABNSS? osemeEs . . iea . 256042
LOSSES: L, 0.031 ,
056737  o0.401275 |  0.03 833 qvgiz'o“ s -:.zzf-ﬂa‘
LOAD BLOCK SUBTOTAL:  1.869469 57137668 ) «séivre 6735395 2283422
P acad
L-132171 _ 2.02u\04
LOAD BLOCK: 13 J
LOAD: /0000000 0. 0000,, 4634333 206148
LOAD:  0-680000  0.000006 0.271860  0.180679 R
LOSSES: 0.000000 0.000000 s::'w ._fma S 108127 gttt
LOAD BLOCK SUBTOTAL: 0000000 (000600 3 i&nﬂa 5439713 2547988
O.0TOEBL 0702822 S-akbldS pAG4id  Setriead
LOAD BLOCK: S.004031  2:204\83
: 9908 e \ SLIR73E5 S vSe
: - - 125100 0 6o
-1 '
LOAD:  0.507550  1.149198 | 0000000 (000086 s Adiaie
LOSSES:  0.074043  0.099322 | po3e gm,’ $.678187 260055 E
LOAD BLOCK SUBTOTAL:  0.575583  1.248520 & 5439713 5695306 3-a%6¢76
[ SAIRE T cciione
. $-12913| 2-264772
LOAD BLOCK: 10 120 § LT3
PRIOR LOAD:  0.000000  0.000000 5406253 2241563
LOAD:  0.589672  1.958856 0.39186¢  0.242853
LOSSES:  0.022912  0.162043 SQIFYWs 915109, tiveueg LIu63E
2120899 5536917 6146907  4RITFPE
L —




CALCULATION NO. EE-CA-0007-3377 (‘-“"F\,V’% ;‘V‘HS =rm”

REVISION 1 _
“

CeNg 3 Paaf, ‘“/32

uNIT 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS-OF-COOLANT ACCIDENT COINCIDENT WITH LOSS OF OFFSITE POWER

TRAIN B
STARTING +
. STARTING RUNNING RUNNING

LOAD BLOCK: 11 1308
PRIOR LOAD: 0. 000000 0.000000 ,
LOAD: 6.083757 0.771472 | 0.183433  0.113685

2-921091
LOSSES: 0.002137 0.015116 ;. 0.7197 5-8218 a-aptate
TU19) ©0So0? ;
LOAD BLOCK SUBTOTAL: 0.085888 0. 186588 / ﬁﬂd inrau 5- 804528 ARS8 |
bt lgr s -
LOAD BLOCK: 12 12HM S Tok LS 2 2131 (

5343432 et \
PRIOR LOAD:  0.000000  0.000000 | 5634650 2608407 \

LOAD:  0.000000  0.000000 0.006231  0.00386 . r
sug8 :
LOSSES:  0.000000  0.000000 937528, 9332 ; "
Tauso3 HS56891 2744503
LOAD BLOCK SUBTOTAL:  0.000000  0.000000 ! g,,,;,’ 5725309 2721288
5—45-6-094 K - )
: | 5110659 usm
LOAD BLOCK: 13 6D S-a3e3 ! cobolte \;
PRIOR LOAD:  0.000000  0.000000 S68FP61  260+967 /
LOAD:  0.006736  0.00229¢ 0.031876  0.019754 2161618
LOSSES:  0.00005%  0.000417 p37781 W 5716508 -F4eSuq
0285 o7 ;
LOAD BLOCK SUBTOTAL:  0.006785  0.002771 !. P 5763362 2744469
m H“E:n'_:z:ms___ ‘
|
S 7u2534  2.644925 |
: 14 FANAL
LOAD BLOCK SA5IBE  Lllsagy i
PRIORLOAD:  0.000000 0.000000 | 5719696 2631796 !
LOAD:  0.002621 0001221 | 000000 0000000 _ .. ... |
LOSSES:  0.0000:7  0.000222 g 1. 01 Tebul
s -4‘6“}?67 5354kt 2
LOAD BLOCK SUBTOTAL:  0.002552  0.0071443 mg Srei7s8 5759889 2743201 \
L BTEvheh U536 ST
OUT OF SEQUENCE RESTART OF LARGEST MOTORS 5
FINAL LOAD BLOCK SUBTOTAL:
STARTING + \
RUNNING RUNNING ‘
M MVAR W /
amy
5603197 4934727 2407060 6732174

5 3
Sren36g Camnand L Fehdey §-020018
U-994605 240269 (1525 e

Prmed on O1/30/9%
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CALCULATION NO. EE-CA-0007-3377 ATTACHMENT C
REVISION 1 PAGE RO, 2
h
UNIT 1 \S
EMERGENCY DIESEL GENERATOR LGADING Cengs Page. /-3 2
LOSS OF OFFSITE (BLACKOUT) POWER
TRAIN A
AuTe NAMEPLATE HP  BRAKE 1@ svany R
SEQUENCER  MWAVA & MWAVA ¥
Mee 20 DesCRETION TAG MUMBER START MDA TED) BIDICA TED) ToeE MW MvAR TME MW MvAR
loadBlock 1 108
ViEAl CENTRIF CHRG PP #11 TEX-CSAPCH-01 ves 800.000 4P 660 000 P 108 1420653 4363781 308  0.000000 0.000000
. — S e o T
Q MVAC CENT WTR CHLA #8 CP1-CHCICE08 NO 184.000 1P 184.000 HP 108 @a7eess 0703822 308 0000000 a@
I o T ‘-“\_‘—-"—\““*\
1EB1-1 MG P TO AC 8YS 190L VLV 18108 NO 1.900 HP 1.800 HP 108 0021162 0010248 108 0000000 0000000
TEBL-1  CMG P MINIFLOW ISOL BYP VLV 188114 NO 0.700 1P 0.700 He 108 0000777 000473¢ 108 0000000 0000000
YEBI-1  BOMON INJ TK DISCH ISOL VLV 1-8801A No 1.000 HP 1.800 HP 108 0021768 0010248 108  C.000000 0.000000
L
1EBT-1 MM P £1 MINI FLOW VLY 1-FCV-0810 wo o 1w ©.120 WP 108 0002466 0O00T1ES 108  0.000000 0000060
< 3
€11 INVERTER BOP IVIECT WN-L\WM 22.308KVA 108 0060000 0000000 108 00106 0.000EES
EB1-1  SUP INVERTER VIEC3 CPI-ECIVEC-02 no 22.308 KVA 71308KVA 108 0.000000_0.000000 108  0.00077 0.00808¢
TEBY-1  8G LTO XFMR (PNL ESBY, ESBD)  CP1-ELTRET-O1 NO 45.000KVA 45000KVA 108 0000000 0000000 108 0013270 0013802
" 1EBIT 86 LTG XFMARIPNL 238D, CP1-ELTRET-02 No 45.000KVA 45000KVA 108 0000000 0000000 108  0.013080 ©.008712
ESBS, ESEY & £589) CC“‘ 3
TERT-1  TRANSFORMER XFS) (PANEL  CP1.ELTRNT.28 No I 45.000KVA 45000KVA 108 0000000 0000000 108  0.034808 0.027877
. JIREE— —— s
/'/\-——-’1‘—-" IOAMPS DL Mw hwpgDC 0. 034630 0.05737%
/ViEm1t  BATT cHGR BCIEDY -1 CP1-EPBCED 01 NO 81.134%VA 6L.23+xVA 108 0009000 0.000000 108 0036073 015008
f A 3w Amps DE 3w hvge DC 8822907  sv23370
|/ 1681-1  BATTERY CHARGER BCIED3-1  CPY-EPBCED.OS NO e1224%VA 8L23+XVA 108 0000000 0000000 108 e.gosse” 0,00087Y
—_— \- .
VIEBY-!  BATTERY RM 1-1(A) EXH FAN  CP1-VAENID.O? no 1.800 HP 1.800 HP 108 0008437 0012445 308  0.000000 0.000000

i o7

Frinted on 01/20/08



REVISION 1

/‘/’—V
CALCULATION NO. EE-CA-0007-3377 Q’&\ ) 23/4% cenige, Tage Vo ff,  ATTACHMENTC
e Ty ———— e T N ——— eI Can.

TRAIN A
AUTO NAREPLATE HP BRAKE Hp STARY Lol
SEQUENCER (XWXVA ¥ KWAVA ¥
MCe EQUEP DESCRPTION TAG KUReRER STARY NDICA TEFD) WDICATED) e L L MVAX S ww VAR
CUEBI-1 8G FL DRAIN SUMP £2 P 03 CP1-WPAPSS-03 NO 5.000 HP §.000 HP 108 eeorerss cosesds 308 7 EO0CN 8 vens
YIEB1-1 G FL DRAIN SUMP 22 P 04 CP1-WPAPSS-04 NO §.000 HP 6.000 HP 108 Qore126 ocsesas 308 0 CO0OR) ¢ POBOOS
Congs

/AEB11 BORMIC ACID TRANS P #1 TEX-CSAPBA-O1 NO 3 20.780 4P 20.780 WP 108 0068800 0163489 308 B 000000 8 GH000E

TEX-ESELIV-OY NO 18.954KVA 18,834 KVA 108 0.000008 00000086 108 0.00985T 2 000123

1-HV-2484 NO 0.330HP 0.320 P i0s 0.003697 0007288 108 8 00050C  © 20006

1-Hv.4392 YEs 0.128HP 0.128 w¢ 1wcse 0002887 0.007289 108 2 000000 8 000COS

16631 RHR HEXRA 01 OUTLET CNTL 1-HV-4872 NG 0.700 4P 0.700 HP ios 0.00870F ©£00:s899 103 0 00CAOC  © CO000E

viv
1E83-1 VOL CHTL TK CUTLET 18OL VLV  1-{CV-01128 HO 2000 HP 2.000 ' ics 0.021768 6G.0102¢8 108 0 000000 ¢ OCOO00
‘{lm-' CHLD WTR RECIRC P 08 CP1-CHAPCP-OB YES 28.000 25.000 WP 108 0071406 0.183816 308 2 00000 ¢ 000000
: 23000/ 23980 2.023e0
Viemay AR DRYER CNTL PNL CPI-CIDYIA-O) NO 1R BOOKW Kwy 108 9.000006 0.000000 108 8217S0D € 000000
o Frann b TIC 3 CP|-EPTRNT-\2

\ 10.00 0-%5 o.00
viemay [ TRUMENT INVERTE ~O to A #30BKVA 108 0000000 0000000 108 . '
——_—_\ -t L —
:/WN' SUPS BYPASS XFMR T1EC3 CP1-ECTRET-O1 ~O \ 25,000 KVA IBO0OKVA 108 0000000 0000000 108 0008150 0005889
e g3

Printed on 01/30/98



CALCULATION NO. EE-CA-0007-3377 \ ATTACHMENT C
REVISION 1 - ceni 3, Paye /32 PAGEND. 4
T Ea-— s W
UNIT 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER
TRAIN A
AUTO NAMEPLATE P BRAKF P —ee QTARY Lt
SEQUENCER [XWAXVAF XWAVA ¥
McC ZOUP DESCRPTION TAG NUMSIR STARY IDICATED) NDICATED) AR ¥w MYAR ™
1E83-1 UPS & DIST RM FAN COIL UNIT  CPI-VAAUPR-O1 NO S.000 HP §.000 HP ios 9.000000 00000060 108 2.003889 8.062709
1€83-1 CENTCHRG PAMFANCLR 03  CP1-VAAUSED2 3.000MP 3.000 KP 108 o CO6ST 0032001 308 2 STIRE 6 0OSNOE
1€83-) BATT RM 1-1{A) EXH FAN O3 CP1-VAFNID-O8 NO 1.500 1P 1.500 1P 1wos 0.0086632 ©612448 308 8 0OONCC ¢ DOCOOO
1EB3-Y BATT RM 1-2(C) EXH FAN 11t CPI-VAFNID-11 NO 1.8500HP 1.800 WP 1w0s Q008632 00124468 308 6.600000 & 000000
.
0
1EB3-Y SATTERY ROOM UNIT HTR CP1-VAHEUK 02 o 28.000 KW 28.000 KW 10s ..mc 0.000008 108 2 018960 € 000000
@-I INVERTER CHAN i IVIPC3 TEX-ESELIV-G3 NO 15.834KVA 15,924 KVA ics 0.000000 00000060 108 3257448 ..“4'"/
1EB3-2 CNTMT LTG XFMR (PNLSCt & CPI-ELTANT-18 YES 45.000KVA 48.000 KVA ios 0.000000 ©.000000 0S8 0.0T889¢ 0.0712327
8C3
1EB3-2 $G BLDG XFMR T1EC3-2 (PNL CP1-EPTRET-O8 NO 48.000KVA 45.000 KVA o8 0.000000 ©.000006 108 6.020839 0.018509
T1EC3-2
1€83-2 ISOL XFMR T1EC3-3 (PNL CP1-EPTRNT-28 NO §.000KVA $.000 KVA s 0.000000 0000006 108 0 004064  © 002480
1EC3-3) '
1EB3-3 LIGHTING XFMR (PNL 84) CPI-ELTRNT-21 NO 48.000KVA £5.000 KVA 10s C.000000 £.0000060 108 o.or8250 e.017309
1EB83-4 DG FUEL OIl TRANSFER P OV CP1-DOAPFT-O1 NO 3.000HP 3.000 HP 108 0.070897 0024989 308 6 CODOO8 O 0OOCHT
1E83-4 DG FUEL OiL TRANSFER P 02 CF1-DOAPFT-02 NO 3.000HP 3.000 WP 10s 0.070897 0024969 308 O O0O00E  C SO0O00
1EB3-4 FUEL OIL DRIP RTN P CP1-MEDGEE-01G NO 1.000 HP 1.000 4P 108 0.006869 0012990 308 0.000D000 0 000000
1ER3-4 FUEL OiL. BOOSTER P CP1-MEDGEE-OIN YES 3.000HP 3.000 WP 10s 0072266 0020080 308 & 000000 0 BCOOCD
1E83-4 RM ADJCNT TO RL MK-UF WTR  CP1-VAEKUN-28 NO 10.000 KW 10.000 XW ios 0.000000 0000006 108 e.070000 ©€.800000
STORAGE TK HTR

Printed on 01/30/98




CALCULATION NO. EE-CA-0007-3377 S v aasdl ATTACHMENT C-1

REVISION 1 - - PAGE "0, 2
Cengs Tage \€ 32
UNIT 1
EMERCENCY DE-SEL GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER

LOAD BLOCK: 1 108
PRIOR LOAD:

2:571042 7253454 eMIFNGL © 26613

©:45857Z ,.255353
k Conb T b4 M

0.000000 0.000000
2064817 6390477
3.21572

0.075216  0.531966 0.008359  0.026587
| S 2 ;4343\5 7-5\0%12
2140033 6922383 | ' LSsoees 8&12‘.4 2554237
P ns 2 B
101228 i ‘
° 5 \& 4g-

0.009000 0.000000 o ] O-6+2273
2.188232 5.070288 0.880720 0.385995
0.067136 0.432382 .qz.Oil 126 O.M 1‘
2.250368 5.432670 &396717 6475896

LU FOUE o quTpu3
FRL3T4 6833544
0.000000  0.000000 2432223 0898266

;.wna: 4031108 RO QIS . e 5 MTEN
048202  0.340917 2.&4;_% 0.05915¢ 4 .ggla s-73ves:

1.555740 4.372016
€
2:54€ €55 |\3\¢72
s-ul-wic Bt L

G 00000 0.000000 2782830 1367157
0.734620 1.822712 0.523611  0.23910¢ 3.401995° 3.TI\T\E

0.023053 0.763040 | 0.022056 0.070133 3. 8000Ce a-eareT

0.757673 «~ 085782 &-328487  1.676388 ~OB6170 3762140
A4

w
N\ 3ay 1 625963

CAII066 0341109
0. 6075(L o Joeuiy
0373964

4212542 &4z543




CALCULATION NO. EE-CA-0007-3377

REVISION 1

- .

M

CONE  rage 2</44 ATTACHMENT C-1

PAGENOC. 3

SN, Page 19/

uNIT 9

EMERGENCY DIESEL GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER

0.860110  1.970763 0.207886 0.174300 | ...,
LOSSES:  0.024083  0.170328 | 0.023477 g 09U, 4w3B 1685914
LOAD BLOCK SUBTOTAL:  0.884783 2 147097 4423077 3996339 |
o\3 )
LOAD BLOCK: 7 768 ‘/ %\-670\7 ‘
PRIOR LOAD: /0.000000  0.000000 3614307 1700695 |
0070636 & MO2ETL
LOAD: | 0000000  0-600000 0.189262  0.117297 6‘“937
LOSSES: | 0.000000  0.000000 024807 564165
W azel Q0082 w
LOAD BLOCK SUBTOTAL: | 0.000000  0-066000 {m FOLEREE .wm 846768
©.070636 ©.702%22 et i ks By B2
: G888 N ~ 3.519344 \.T€ 746\
PRIOR LOAD:  0.000000  ©.000000 2703660° | 1837806
©. ns\m 0.0005869
LOAD:  1.073975  3.827106 6000000  0-606666 R
L.72 (o]
LOSSES:  0.045426  0.321276 0.024807 0.0 6\ 75314
. ol 1627 PRIy
LDAD BLOCK SUBTOTAL:  1.059401 4248382 | S53ssee '35 3777 6365130
LB Laiaeer
o i 3.644444 \.54 go5
PRIOR LOAD:  0.000000  0.000000 370I5€9 1837856
LOAD:  1.21827% 2267879 0.537810  0.245033 4.6550T4
LOSSES:  0.028838  0.203960 0028351 0090152 _ . 453177_ q-«m
2\0 A =3
LOAD BLOCK SUBTOTAL: 1268717 2471839 | ' 4268790 2359857 °
B s e 5*&7‘12 5
: ./ W\EZ3eM  ,.093083
LOAD BLOCK: 10 120 § /’- kol e o
PRIOR LOAD: | 0.000000  0.000000 4244379 2082919
TTIRTEN [ 1]
LOAD:  8.834381 0850220 0300828 _ _ .
LOSSES: | 0.02¢2¢0  0.777439 W SERIIL 0702106 . " gani5s . 2qgaue
LOAD BLOCY. SUBTOTAL: | 0899827 2 152573 0 2485863 5719331 4638436
6. TH3024 |-802972q bAeoE€ hBgarez
\ P
.¥ —_—

Primed on 01/30/08
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CALCULATION NO. EE-CA-0007-3377 kst il @‘" ATTACHMENT C.1

REVISION 1

PAGEND. 4

CCW;I ?A.?( 104';_.

UNIT 1
EMERGENCY DIESEL GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER
~ TRAN A
STARTING +
e STARTING RURNIRG

LUAD BLOCK: 11 1308

0.000000

:131

G OT 23T 4e6F 2-3939 (]

|

|

PRIOR LOAD:  0.000000 799599  2383rer
©.\02\TF o 063329
LOAD: 0.897636  1.504663 0148577 oosama
LOSSES: 0.079589  0.138543  G.03311 0.105288 ;.4435134 205134
LOAD BLOCK SUBTOTAL:  0.9771226  1.643206 I&Z&Q 1675374 4-$20280
" 2 .
LOAD BLOCK: 12 6 W f 4§34T02 2.u5724
PRIOR LOAD:  0.000000  0.000000 4833970 2479966
LOAD:  0.024570 0.056760 0.1732¢6 0.171483 A
LOSSES:  0.000686  0.00685¢ 50034361 g109187 S.067 2736934
LOAD BLOCK SUBTOTAL:  0.025796  0.061014 i9let” “or667% 2759680 |
SOBIMWE  2beILTL PErYVE
, “ 2:-56%723
LOAD BLOCK: 13 30 M 5. a7s4e 2 SERVES
PRIOR LOAD: € 000000  0.000000 ET0TITE 2683469
LOAD:  0.406783  1.560252 0.006876  0.003020 4.369028
s 0.0
LOSSES 8059  0.127722 5. 0045 o1 o 5.503037 #-354774
LOAD BLOCK SUBTOTAL:  0.424852  1.687974 59460 “adosSes 633349
| BeeAe Geiiikos  pekEress
. - 2b | SWOI2Z§24%  2-571743
LOAD ROCK: 14 80 PSSP,
PRIOR LOAD:  0.000000  0.000000 E442092 2586489
LOAD:  0.000000  0.000000 0.667953  0.107807 sibarig
LOSSES:  0.000000  0.000000 5. f02E 0121688  5.7iq0u it
LOAD sOCK SUBTOTAL:  0.000000  9.000000 5816308 201590 5818308 >815964 /
. B5.660TT7 267455
LOAD BLOCK: 15 4 M aidy woasant
PRIOR LOAD:  0.000000  0.000000 5780045 2604296
LOAD: 0.717926 2547941 -1.05813  .482097 T
S, TEew S *"’z’ﬁ% SO Srals Sasess,
LOAD BLOCK SUBTOTAL:  0.747574 2 757628 5500776 5069312 /

w

-4

Printed on 01/30/8%

\_”///



ATTACHMENT C.1
PAGENO. §

Sevg Pag A/,

uNIT 1
EMERGENCY DIESEL. GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER
TRAIN A
STARTING +
. STARTING RUNNING RUNNING

: 0.000000
LOSSES:  0.000000  0.000000 0.
4,991
LOAD BLOCK SUBTOTAL:  0.000000  0.000000 P 5090648 2463726

OUT OF SEQUENCE RESTART OF LARGEST MOTORS onS‘if)

FINAL LOAD BLOCK SUSTOTAL:
STARTING -. ‘l:muc*
Mo MVAR W MVAR
24080738 5-‘!6‘3345"1"‘"4('1
1.757895 5589749 \ 4306708 2417028  GO62063 70678
|\ 4-920443 el R B
\aioss—

7.€92¢3\

Printed on 01/30/8%
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CALCULATION NO. EE CA-0007-3377 (\i * ’ W‘ / %

c o s /?“1‘ 224>

ATTACHMENT D

REVISION 1 PAGENO. 2
i_"—'—*._.___________“--

TRAIN B
AUTO NAMEPLATE WP BRAKE
m KWAVA ¥ EWAVA F

7 18A2 CENTRIF CHAG PP #12 TBX-CESAPCH-02 ves 800.000 HP 880.000 HP 108 1.421683 4388787 08 6 Coonre 0 sovcon
P g, e — = _"—s'-"‘—-—-..,‘_,.,....o— - e St - AR SRR D s e e il i s oSS —
( 1em2 HVAC CENT WTR CHLR #8 CP1-CHCICE-08 NO 154.000 4P 184,000 He 08 aofﬂw
TERZ-1  CHLD WTR ATN KDRICHLD WTR  1-HV-8082 NO 1.300 4P 1.300 WP 108 eor2ses cooezes 108 & 200008 & poeste
CiRC P -
R
RAD MON SKID TRANSF 1-REX-5802/03/68  NO 20704p 2070 v 108 0008432 o0'24¢8 308 e coooce @ esocov
CP1-RAMTRNT-01 e .
INVERTER BOP IVIEC2 CP1-ECIVEC-02 NO 22.308KVA 22308KVA 108 0000000 OMo000e 108 0 00seas 6 c0s87S
SUPS INVERTER IVIECH CP1-ECIVEC- 04 NO 22308 KVA 22308XVA 108 GO000OC 000WO? 108 0009103 © GOS80
S0 LTG XFMR (PNL EBB2, £884) CP1-ELTRET-03 NO [ 48.000KVA 45000KVA 103 0000000 000009 108 2.022108 e.013740
16821 86 LTG XFMR (PNL ESBD2, CP1-ELTRET-04 NO 48.000KVA 45000KVA 108 0000000 CrMO0e 108 0.013616 0.00837e
£S89, E3BS, £3810} ccNgy .
1EB2-1 XFMR XFS2 (PML 82) CP1-ELTANT-27 Ne 45.000KVA 45000KVA 108 0000000 0o0000e 108 0038188 @ 017800
Seo PePEDe I Avaps De M
BATT CHGR BC1ED2-) C®1-EPBCED-02 NO $12340wR §LI3%VK 108 0000000 ooc00eCe 108 aosEees o gresre
r * 3w Awmps PO I Awps DC o a2i20q 80246739
“1EB2-1  BATT CHGR BC1ED4 1 at-fmfw\m 8000000 0000000 108 M
N L —— — o .
200 AmPDC  2uAwp DC S —— T
J 16821 BATY CMGR BCID2 CP1-EPBCND-02 NO 4 A 42221K¥R 108 0000000 0000000 108 081207 0010722
B e T — U
YIEB2Y  BATT AM 1208 EXH FAN 08 CP1.VAFNID-08 YES . g 1.500MP 1.500 Hp 108 0008432 o0o0rIees 308 © BOG000 0 ON0eOT
¢ Yiema FL DRAIN SUMP #1 P O CP1-WPAPSSO1  NO 5.000 1P $.000 HP 108  oorsrez ooerers 308 0 000000 0 000000
VRN Veven Iy Ty OM B TAN Ch ARy Vo 3w W 1 W s 8. 006y 0-0228y 305 O O 0. OOWX
s -\ Bt ANy T T P wan) CR-VAFNg o¢ No 2 v v WP g o.mvq(y, 02204 10 5 O VIO 0. 0000

—
Printed on 01/30/28 s i i i
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CALCULATION NO. EE-CA-0007-3377
REVISION 1

1EBa-2

1EB4-2

1€84-2

1E84- 4

1€84-4

1EB4-4

1EB4-4

1€84-4

1EB4-4

1E84-4

1EB4-4

1EB4-4

UNIT 1

TCNR3,

EMERGENCY DIESEL GENERATOR LOADING
LOSS OF OFFSITE (BLACKOUT) POWER

TRAIN @8

Yoae al-\/sa

ATTACHMENT D
PAGEND. 4

“

AUTO NAMEPLATE ' BRAKE s —— G TARY nUw
SEQUENCER (KWXVA F MKWAVA F
EQUAP DESCRIPFTION TAQ MiRIRER SYARY SNDICATED) INDICATED) TReg Ll Han YE W MVAR
1EB4-1 BORIC ACID TRANSFER P 2 TEX-CSAPBA-O2 NO a.mwc 2 N‘_B:ono L 10s Co3PO0 0183428 308 € B00D00 & BHOOBS
o
R P S i -~ A

(1EBa-1 INVERTER CHANNEL IV IVIPC4  TBX-EBELIV-O4 NO 15834 KVA 18.8034 KVA 1ios C000000 0CO00000C 108 & SOMROE  © OOKEHT
CNTMT LTG XFMR (PNL 8C2 & CP1-ELTRNT-19 NO 48000 KVA 48,000 KVA 1os 0000000 0.000000 108 0.0796850 o 013778
Scae)
SECURITY XFMR XFS2 CPL-ELTRANT-30 NO 45 000 KVA 485.000 KVA o8 0.000000 0000000 108 0620856 o.072906

»
L}

8G BLDG XFMRA T1EC4-2 (PNL CPI-EPTRET-08 NO 45.000 KVA 48.000 KVA W08 cm' 0000008 108 0.020037 6072009
1EC4-2)
DG FUEL OIL TRANSFER P CP1-DOAPFT-03 NO 3.000 WP 3.000 WP 98 0070887 oG24989 308 € SOMDOE & DOC0OT
DG FUEL OIL TRANSFER P CP1-DOAPFT-04 NO 3.000 WP 2.000 HP e GO015048 0043837 WS € NOOOE 8 D000HE
FUEL O DRIP ATN P CP1.MEDGEE-02G NO 1.000 WP 1.000 NP 108 COOSNN9 OS013080 308 & SCCONE 6 OD0OOC
FUEL OIL BOOSTER P CP1-MEDGEE-O2N NO 3.00CHP 3.000 WP s 00722868 0020080 208 & OPOODE T LOOODC
RM ADJCNT TO REAC MKUP CP1-VAEHUN-28 NO 10.000 KW 10.000 KW 1os 0000000 0000000 108 G Q1000 & 000000
WTR STORAGE TX TR
RM ADJCNT TG COND WTR CP1-VAEHUM-29 NO 10.000 KW 10.090 KW 108 0000000 0000000 108 0.010000 9.000000
STORAGE TK HTR
RM ADJICNT TO REFG WTR CP1-VAEHUM-20 NO 7.500 KW 7.500 KW 108 0000000 0000000 108 0 007500 0.500000
STORAGE TK HTR
DG WM FAN 29 CP1-VAFNAV-29 RO 40 000 HP 40.000 WP 108 0.7145362 0333076 308 0 DOTOOT @ ICON0
DG AM FAN 30 CPI-VAFNAV-30 NO 40 000 HP 40.000 HP 108 0746988 0333076 308 O AROCRE  § O0DOOP
DG RM FAN 31 CPI-VAFNAV-31 NO 40.000 HP 40.000 WP 108 o.re530¢ 0333076 308 ©.00000C 2 000000

1EB4- 4

Printed on 01/20/98



OMTT6T2

o.g-‘nB‘\s “.w . 0.267674
0.619763 0003183 0.010153 g }
! wroead  7.L35633
BOI606  .O4eSeE O-2FES 3904388 8260975
I35  o-5udSek 0275027
e.M4TTeT2 ]
0SB .267T4 \,
: 0.000000 G462373 026157 \
. 0.622110 0. NCWa%
LOAD: 2066880 6391413 G 26+806 5 AF 106 -
LOSSES:  0.07523¢  0.532092 0.008768  0.025973 \ 343705 ot
1-10649 o822 Jacmvnimat
LOAD BLOCK SUBTOTAL: 2742714 6923505 112108 0660463 3986223 2584968 /
B Ot
LOAD BLOCK: 3 36§ I8 Jos c.SE3264
PRIOR LOAD:  0.000000  0.000000 K203941  0.635480
LOAD: 2189132 5000288 0.880720  0.385995 .24 5799
: 0.0617 : 4
LOSSES % o438 | 001329 | 0044291 | ca84y  (.uué
LOAD BLOCK SUBTOTAL: . 2260368 5432670 Y o0d596 4348958 6498295
o2l 424359 ool 1027
. 1481502 0-qeq9zéy
LOAD BLOCK: 4 40§ i
PRIOR LOAD:  0.000000  0.000000 2066667  1-OPIETS
LOAD:  1.507638  4.031105 0.650607  0.368883 A306259
LOSSES:  0.048202  0.340977 goses0 W 4__9_94 S. 768703
26505 |
LOAD BLOCK SUBTOTAL:  1.555740  4.372016 / Zres68 ' 5 826914
1A mTE h%‘hleﬂ SrF b
. 2:632109 (338147 :
LOAD BLOCK: 6 50§ “MF5  1.3335ue /
PRIOR LOAD:  0.000000  0.000000 2735268 1390358
LOAD: ::uczo 1.922712 :.:xv: 0.239106 . c.cy
LOSSES: 23053 0. 163040 4077 T \.0‘.?514 m‘qs 27328517
LOAD BLOCK SUBTOTAL:  0.767673 2085752 S20070 1496996 4056643 3784728 J
\ /

Primed on 01/309%




PRIOR LOAD:  0.700000  0.000000 1626662 X
LOAD: 0. /59534  1.969447 0.207866  0.114340 3:.94052 r
LOSSES:  (L.024067  0.770274 0.02328¢ 974037 1. 27047\ 1.2408ES
A . (3 R
: > o0 ‘Lﬂ& 4373630 395744

_BeiasY eSS

3.363586 1«691591
'L-W'.ﬂs ko243

2666745 5743802
0.189262  0.117291
e 3.44E09 2584974
' g ry ¥ 2 ool :.53541/
LOAD BLOCK SUBTOTAL: |  6-600000  0.000000 3680622 1939963

0670836  6.702%22  BelofBibl Gl S4
' $OFEE 2
LOADBLOCK: B 85§ ﬁ&\ ﬁ'.5‘5'5'2.9'48 LEgO0¥TE

D

PRIOR LOAD:  0.000000 0.000000 2656007 1863693
. B12BI0  aotEs

LOAD:  1.0139756  3.927706 0000800 6600080

6
LOSSES:  0.045625  0.321276 oamvg ““‘q t i3
LOAD BLOCK SUBTOTAL:  1.0585401  4.248382 = 5480632 M SRS acerees
| ZzaBoes phiv ¥
-8¢Au'7l
LOAD BLOCK: 9§ 90§ 3677948 | cley 74

PRIOR LOAD: 0.000000 0.000060 3656007 1561093
LOAD: 1.21827% 2.267879 0.537810  0.245033

LOSSES:  0.028838  0.203960 amra ¥-4aseas 5
- L peboMbTe 4. 67152
LOAD BLOCK SUBTOTAL:  1.248777 2471839 |°'% mv
‘—\rﬁ- 4—GEeis

LOAD BLOCK: 10 120 §
PRIOR LOAD: 0.000000 0 000 4193817 2HO69R6
0187 ek d
LOAD: | COrIMT  1.576086 0.548280 P
LOSSES: | 0.024188 0.177072 oa.nm 1?1 5:5388%
LOAD /4OCK SUBTOTAL: | 6.896535  a442s7 &?ﬁ g Frpises it
\ r——

——

Primed on 013085




LOAD BLOCK SUBTOTAL: 0.129964

0.283316

0.032906 0.1 AP VYL T A
453155 ’iég“’ 5647285 &m?

PRIOR LOAD: 0.000000

LOAD: 0.02¢510

LOSSES: 0.000686

LOAD BLOCK SUBTOTAL: 0.025196

0.000000
0.056160
0.00485¢
0.061014

486616\ 2.a7T42Y
4808007 2MTBit

4804473 2483056
0.07732¢ 0.070737 2.654\3 b

0. 28 0.9 7

Eg% ! H.QUKITO9 abManer
s zﬁ‘z 4569961 2676796
AALGTE  2Bested 4ATHSE

| K.EE83UCT  2.4g816)
e
&96I7I] P-SOERey
0.004876 0.003020
5346275

0.033062 0-'05'30 5371894 4 284285
142
449214232 291 3“

e
PR3 2 1A 24911 g|
&a2inh) hélew3
4-9066%3  »807713
0.667953  0.107807
%W 0.’77“ S+ 5‘!3 ‘ -"q‘q
5932 So2pALL 3 7|
F;&nmz s ‘{ 56311632 2 733607
HEAT)

556314 25%%& .
555

5574566 2615520
-1.05873 -. 482087

5. 27572
4—56034-5

\

\\

~— e —



. 7 Y' ) ATTACHMENT D-1

PAGENO. §

LOAD: 0.000000 0. 000000 0.335087 0.133174

235223

: 0.032129 0.7 1& s4
4.6540 2. 3 456 0 234183
LOAD BLOCK SUBTOTAL:  0.000000 0.00D000 «&u &ém € BEISHD  IROETET
4R eoM 2349433 4.gatou

OUT OF SEQUENCE RESTART OF LARGEST MOTORS

FINAL LOAD BLOCK SUBTOTAL:
STARTING +
STARTING -. RUNNING o
W MVAR W MVAR MW MVAR

MOl3T34 S e37¢\5 TecilE
1.757895  5.589749 \mnrz 2056084 ea!u'ls 762387

0

Primted on 01/30/9%




Calculation No. EE-CA-0007-3377 Rev. 1

LOAD BLOCK :

LOAD BLOCK :
LOAD BLOCK :
LOAD BLOEX :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :
LOAD BLOCK :

10

11

12

13

14

Unit 1
Emergency Diesel Generator Loading
Loss of coolant accident coincident with loss of offsite Power

TRAIN A

MW

108
158
208
258
308
358
408
758
90§
120 §
1308
12H
5D
FINAL

3277472
2.933601
2.166751
4381168
4.929965
6.124270
6,599541
5074492
5.644549
6.135324
5836335
5.7457117
5.750976

5.748346

———————

MVAR

Attachment 1

Page No. 2
CCN # 3, Page 29/32

STARTING + RUNNING e

MVA

7.506766
6.322497
3541197
9.619672
7.487362
7.149219
7.234787
2.992140
3.598427
4722123
3.009662
2.743108
2.746083

2.74459%

OUT OF SEQUENCE RESTART OF LARGEST MOTORS

FINAL LOAD BLOCK SUBTOTAL :

8.191054
6.969934
4.151492
10.57037
8.964661
9.413714
9.792655
5.890957
6.693998
7.742135
6.566648
6.366938
6.372966

6.369952

smme=S TARTING + RUNNIN G

MW

6.717932

\..,__-—-—-\

MVAR

7.998159

MVA

™

/
/
10445150 /

/

el



Caiculation No. EE-CA-0007-3377 Rev. 1 Attachment 1

Page No. 3
CCN # 3, Page 30/32

Unit 1

Emergency Diesel Generator Loading
Loss of coolant sccident coincident with loss of offsite Power
TRAIN B
e S TARTING + RUNNING e
MW ) MVAR MVA
——
108 3.173753 7.517097 8.159623

2 158 2.981609 6.381387 7.043585

} | 208 2.200393 3.562482 4.187243 \

‘4 258 4.414808 9.640950 10.603700 "

5 308 4.963597 7.508616 9.000923

6 358§ 6.157903 7.170472 9.451743 /

9 408 6.633173 7.256042 9.831029 /'/

'8 758 5.108127 3.013400 5.930729 ',/

‘9 %S 5678187 3.619687 6.733791

10 1208 6.169779 4.744633 7.783169
LOADBLOCK :11 130§ 5 827800 2.927091 6.521589 \
LOADBLOCK:12  12H 5748187 2.744503 6.369768 \
LOADBLOCK :13 5D 5.785080 2767678 6.413049 |
LOAD BLOCK:14  FINAL 5.782837 2.766410 6.410478

OUT OF SEQUENCE RESTART OF LARGEST MOTORS
FINAL LOAD BLOCK SUBTOTAL.: smsmmeeSTARTING + RUNNIN G

MW MVAR MVA

6.752500 8.020018 10484128
P




Calculation No. EE-CA-0007-3377 Rev. 1

Page No. 4
CCN # 3, Page 31732
Unit 1
Emergency Diesel Generutor Loading
Loss of offsite (BLACKOYUT ) Power
TRAIN A
S TARTING + RUNNING e
MW MVAR MVA

LOAD BLOCK : 1 i08 3.033005 7.499588 £.089681 \
LOAD BLOCK : 2 308 3.15720 7.510812 8.170260
LOAD BLOCK : 3 358 4.212542 6.4254° 7.683207
LOAD BLOCK : 4 408 4.172998 5.747896 7.102973
LOAD BLOCK : § 508 3.901995 3.711718 5.385387
LOAD BLOCK : 6 608 4.237302 3.885914 5.749721
LOAD BLOCK : 7 758 3.614837 2.569165 4.434823
LOAD BLOCK : 8 858 4.728702 6.175314 7.777861
LOAD BLOCK : 9 %S 5.458772 4655074 7.174114
LOAD BLOCK : 10 1208 5.507659 4.298946 6.986791
LOAD BLOCK : 11 1308 5.779039 4.205734 7.147411
LOAD BLOCK : 12 SM 5.067485 2738934 5.760309
LOAD BLOCK : 13 30M 5.503037 4.369023 7.026505
LOAD BLOCK : 14 60 M 5.71904 280127 0.508221
LOAD BLOCK : 15 4H 5.401508 5.054566 7.397630
LOAD BLOCK : 16 FINAL 4991180 243698 5.554345

OUT OF SEQUENCE RESTART OF LARGEST MOTORS
FINAL LOAD BLOCK SUBTOTAL:

smeseeeSTARTING + RUNNINGesmmeme:
MW

MVAR

7.692031

5.963395
\_—___\‘_/’/

MVA

9.73290/



Calculation No. EE-CA<0007-3377 Rev. 1 Anachment 1

Page No. §
CCN # 3, Page 32/32
Unit 1
Emergency Diesel Generator Loading
Loss of offsite (BLACKOUT ) Power
TRAIN B
mmmmmnneaS T ARTING + RUNNING e
MW " MVAR MVA
L4
LOAD BLOCK : 1 108 3.068293 7.635633 8.229053
LOAD BLOCK : 2 308 3.251064 7.532747 8.204371
LOAD BLOCK : 3 358 4.245799 6.446225 7.718849
LOAD BLOCK : 4 408 4.206259 5.768703 7.139366
LOAD BLOCK : 5 505 3.935254 3.732517 5423828
LOAD BLOCK : 6 608 4.270471 3.905283 5.78689%
LOAD BLOCK : 7 758 3.648099 2.589974 4473991
LOAD BLOCK : 8 858 4.761964 6.196123 7.814617
LOAD BLOCK : § 98 5492023 4.675879 7.212924
LOAD BLOCK : 10 1208 5.5?881 4313091 7.020111
LOAD BLOCK : 11 1308 5.029031 2.875373 5.793006
LOAD BLOCK : 12 SM 4.941709 2.654196 5.609389
LOAD BLOCK : 13 3I0M 5.346275 3.284285 6.851113
LOAD BLOCK : 14 60 M 5.593260 2.716469 6.218019
LOAD BLOCK : 15 4H 5275728 4969817 7.247923
LOAD BLOCK : 16 FINAL 4.865400 2.352230 5404175
OUT OF SEQUENCE RESTART OF LARGEST MOTORS
FINAL LOAD BLOCK SUBTOTAL.: ==um==STARTING + RUNNING ===
i MW MVAR MVA

/



EDCN <01

Figure 7.1, Page | of 2. Change Verification Checklist

Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST

DOCUMENT: CALC# EE(E)-011R8,CCN #03 Page l of 2

CHANGE CLASSIFICATION: CLASS I X_

CLASSII ___ NON-SAFETY ___

INPUT/IMPACT REQUIRED FROM:

YES

DISCIPLINES:
e

NO

REVIEWER'STAKEHOLDER COMPLETE

CIVIL ENGINEERING

CODES AND STANDARDS

ELECTRICAL ENGINEERING

INSTRUMENTATION & CONTROLS ENGINEERING

MECHANICAL ENGINEERING

NUCLEAR/MECHANICAL ENGINEERING ANALYSIS

PROCUREMENT ENGINEERING

SYSTEM ENGINEERING

ENGINEERING IMPACTS:

CIVIL ENGINEERING SYSTEMS INTERACTION

CIVIL ENGINEERING - PIPING

COMBUSTIBLE GAS CONTROL ENGINEER

CONTAINMENT ANALYSIS ENGINEER

DIGITAL SYSTEMS ENGINEERING

ENGINEERING ALARA COORDINATOR

ENVIRONMENTAL EVALUATION (STA-717)

ENVIRONMENTAL EQUIP. QUALIFICATION ENGINEER

FIRE PROTECTION ENGINEER

HUMAN FACTORS ENGINEER

MAINTENANCE ENGINEERING (PROGRAMS)

MAINTENANCE ENGINEERING (TESTING)

MECHANICAL EQUIPMENT ENGINEERING (MOVS)

MECHANICAL EQUIPMENT ENGINEERING (COATINGS)

NUCLEAR ANALYSIS & FUEL

RADIATION ENVIRONMENT ENGINEER

RADIOLOGICAL ENVIRONMENTAL ENGINEER

RADIOLOGICAL ACCIDENT ENGINEER

SEISMIC EQUIPMENT QUALIFICATION

SITE FACILITIES ENGINEERING

X XXX XX XX X X X XXX XXX K] XY XXX | XXX XX X X X

ATTACHMENT 4

20901 Rev 6

Page 7 1-1 of 2




Figure 7.1, Page 2 of 2: Change Verification Checklist EDCN -0
Comanche Peak Steam Electric Station
CHANGE VERIFICATION CHECKLIST
DOCUMENT: CALC# EE(B)-011R8,CCN #03 Page2of 2
INPUT/IMPACT REQUIRED FROM: YES | No REVIEWER/'STAKEHOLDER COMPLETE

ENGINEERING IMPACTS (CONTINUED):

SOFTWARE QUALITY ASSURANCE

STATION BLACKOUT ANALYSIS

SYSTEMS INTERACTION (MECHANICAL) ENGINEER

TORNADO VENTING ANALYSIS ENGINEER

NON-ENGINEERING IMPACTS:

CHEMISTRY

ELECTRICAL MAINTENANCE

INSTRUMENTATION & CONTROL MAINTENANCE

MECHANICAL MAINTENANCE

NUCLEAR TRAINING (SIMULATOR DESIGN)

NUCLEAR TRAINING (PROGRAMS)

OPERATIONS SUPPORT

OPERATIONS WORK CONTROL

OPERATIONS FIRE PROTECTION

PLANT SUPPORT

QUALITY ASSURANCE/QUALITY CONTROI

RADIATION PROTECTION

REGULATORY AFFAIRS

XP X XY X XXE X XX XXX XXX X)X XXX | X)X Xt Xt ] ¢t X

Comments

Prepared by: (print) AJIT MUKHERJEE

(sign)

Date 7'/6'-75

Approved by: (print) LJAZ AHM:.L

Date ?- 1e—94

ECE 5.09-01

. /, . o
' [ &)
(sign) ﬁéé’“'b"“ ,

Rev 6
Page 7 1-2 of 2




Figure 7.2: Design Verification Form
Comanche Peak Steam Electric Station

DESIGN VERIFICATION

DOCUMENT: CALC.# EE(B)-011R8,CCN#03 Page 1 of 1

AREA REQ'D? | METHOD NO.* | COMMENTS? |  VERIFIED BY: (priny) (sign) %
Mechanical Design
1&C Design
Electrical Design Yes I No MUNAWAR HUSSAIN [ W1 [A[ 1|4
Civil Design
Nuclear Design
Other Design Verifier
Comments:
Prepared by: (print) AIIT MUKHERIEE _ (sign) _ _ owe g-1p-7 |
Approved by: (print) UAZ AHMAD (si _ Date: 916~ F€

*DV Methods are as follows: 1 - Design Review, 2 - Altern culation, 3 - Qualification Test.
ECE § 09-0" .

Page 7.2-1 of |



EDCN-04
FIGURE 7.6
CALCULATION CHANGE NOTICE
Page 1 of _7_‘_0__
CCN NO TYPE CALCULATION NUMBER REVISION NUMBER CONFIRMATION REQUIRED
003 SWEC 16345-EE(B)-011 8 O ves Kl o '
oYY
Romesos  [Imm__ [Jrex___ [[] NoNE

Preparer(s):

Checker: MUNAWAR HUSSAIN W Womens nue BLVIUTE T

Engineering Supervisor:

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 # E1-0018-02 & 02A, AND E1-0020-02 & 02A )

THEREFORE, THIS CALC. NEEDS TO BE REVISED.

ASSOCIATED CALCULATION INFORMATION
SUPERSEDES (SUPY
SUPPLEMENTS (SPL) TYPE NUMBER AMD REVISION

N/A NA N/A L

FILING INSTRUCTIONS: NONE

DESIGN CHANGE TRENDING CODE 1 /[ Q _EEE* /__A E /B __

REV 4

ECE 5.03 PAGE71-10F]



FIGURE 7.2
INDEX SHEET

TU ELECTRIC ENGINEERING
CALCULATION NO.: PAGE 2
INDEX SHEET EE(B)-011
REV. No. PAGES REVISED PAGES ADDED PAGES DELETED
R-08/ 8910 | newy™ A¥ 2P
CCN# od #3 ﬁe ¢ 2.5.8.00 I_q_f o), 10.2,/0° 2804 13-21;1.4.3,.&2____
003 |RHedZ0,

ECE 503 REV 4
PAGE 72 -1 OF |
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET cen #0603

fepe 2 w
CALCULATION IDENTIFICATION NUMBER ” &9

345

® ® 9 * A v N -

3.3/
341
342
3.48
a4y
245
3.5/
3.53
254

J.0. OR w.0. NO. DIVISION & GROUP CALCULATION NO.

EE(B) o1l K®

OPTIONAL /ASK coozr”/‘hzgu.
X X X

REFERENCE S AND INPUTS

va 39*56*93 ot

Fym
Fvm
FvM
Fm

Fvm

Zoc-£E- 039 (SEE ATTACH. % 1)

B9-F6-103
89-E6-19

8°~-EL-121
BY-Eb-i24

B9-Eb-123

Zoc-

£-29%

CABLE PUL.L CARDS

(4%

b

NOTE .= Ve

‘
/

MM 1o 7 S 3
/&/rm,lwi 2

259 DRD-€EE€- 05 % o / i

y ,(",urww( /W[

L2
r~r “nIIX .

=~ /£)- 030 L2 W(—/

3.55 DCN 5837, Rev-0 ’8
Qi—i G172, Rev.!

57. DM#A6-01> (spec® CPES
gl Dorgs

2.co Qe # 16785 EL

cen

—

—

sz v 3




g.l.-.

STONE E WEBSTER ENGINEERING CORPORATION *”3
CALCULATION SHEET Mw“‘, o210

CALCULATION IDENTIFICATION NUMBER

® o 9w ® e b v N -

J.0. 0R W.0. NO. DIVISION & 3SROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE 72 €9
/4345 Ee (B o/l R X X X

lA‘ Reled oudgl o Bﬁﬁag Chugpar =/ 225 4 (Re 3.:4)

- —
SoebLemenT 7o cALc YU-8
/M_____\
. oy

' CABLE S/iiE BASED owN VOLTAGE DBROP T~

CABLE W EO ~/02531  FRoM RATT. QCHGL KRCIED! 7o
Swéd — I1ED/

\‘\

Cable Sizge & 2 -lg/#750 Mcm
De 7elirtamce o Ak Srom p?g 3.7 FPeses (Tu.le/-; -4

[
0-0148 < 5'/5)

1]

De vekistomce o Cakle pPev Yy

Ak Lers, ./mfc. S (ReF, 3.59) I
| (ot ) e\
." co Totak ved otpmce o Goble = (0. 0/77) 34 X

looo

- 0. OQ/120 L.

e v Wilh a,c_c‘_P{qb'e_ *L
N g Ta's C&Qc)

\’L’/_ y -
L Cen # po 3

’/“ Nove s TThen Spple maf'n‘}qﬁ Gl pcft o QJ‘L/‘m
| t el T7-2 KR pppeedy B  seash Bag

/

|
|

N for Thar a2 P“?( #1101 %3

| &




® @ 9 P A o -

STONE & WEBSTER ENGINEERING CORPORATION 744 ) o 5O 2

- 0.00/] ©Chr~

Ralasl afp.__/p o B% Choiger: 225‘9
\ Voé“y« Ay Gél FEo 10253 2 = (e254)ce- °°’|2§>
NAo > mpl“‘

CALCULATION SHEET /a;e 5 oz 20
asn0s Y
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE _él“s
/6345 EE(B) o/ K& X X X
e o v 70 CALL VU -
},z'ﬁ’sLe - 102 £ Fror BATT,
1E D/t Cable S.3¢ 2-Ve #7500 mchr
an Rg 3.7 4, D¢ Resistamie 4 Cekle f1000"= .0188 () 192
¥ O o777 ophr
Aclo ok Lery R /éﬁl’ﬁ' 3.8 )= za' Conewey) |A
. Teolck wesy 9"/0&‘; o Gl = (C.0177 DE2. D (e)
/ /oo >

CABLE# EG ~-/02 59/ FRom EATT. cr/ac BCIEDZ-/

o0

-  00/0 @b~ /"

7o Dc/swBD /Ep2 Catle S/ 2-/cp750 Mcm
De ved stamce g Cable Pe. toco' e q“on)g 0-9/7 7:/7/.'-
K Levst ( REF 35/ '),/: 29 "Cone wesg ) _4 A
Totek vPsi stamee of Cu./d = (0.0r77)C 2% )(2,51

Vellag Dyop o' Cible fEG 10279 = (225)(. ©018)= D.225VDC |
loha ¢ (1§ accep dabie / 'A

CABLE % EG —/02592 FRor BATT £ ék BCIEDZ/Z \
To D¢ sw8p Cable Si3e e *ﬁSoMCM

Dc V‘eé.:h“a - C‘bfe qu, 1000 (.{M( /“PJC}O 0177

Acli ek Lergts o Ceble (REF 3.8/ )= 28/ Core ) ¢
7otk Kesisfame ¢ Cakle = (0- -of77) (32 )(2)
= QOs001R” e
| s Voltege ocbop o Colle E6-r02 q;°=(2‘§54)( oo ). 71
Whck & acceptaple

’//

1 &'ﬂc luson . Use iy 750 MCAM pev Pole CALIQA .
. EO-/0253/,E0/102532 EG-—/02$QI¢£6-mzs 2

Note : Teor SwpplementodCokbe frye o G addion B~
%m:k..rom?:x.xsfw Le 1A

L~ fon [ AL pese * 10 /WJ’O&;




* ® v ® o 2 = N -

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET gen # 00 3
awus . paze & 2 w0
CALCULATION IDENTIFICATION NUMBER v
J.0.0R W.0. NO. DIVISION & GROUP CALCULATION NO. O’NONAL TASK CODE PAGE 2£6'9
345 EECEB) oIlRE

4

4

/Nore s Twis :upp/emen;a_( Celc ‘ﬂg‘c (o

BW e
BATT CHGR BCIEEW

/

Cable S, 3e_ based on voﬁc‘ny dvop
Créce » zo-m}r{j FROM BATT CHGR BCIEDJ-}n/

Dc SwBD [ED3 - Cable Sige = 2-/ i

Acticl/ Length & Gible ( REF. 2577 ) = 42 (onewsy) ||

oJJ/vu.;m..u q Cuble = .a/77)(_:,§_ (2) ‘:
= O.-00/5 Dhwa |
=(2254 ) ( 0-0015 “*/
= 0 34vDc

hith  acceptable )

/

y |

CHELE #HED J03/42 FRem BATT CHGR BCIEP3Z-2 T
Dc .n/u> (ED3

Cable Si3e = 2-lf & 750 McH

/
'

D ¢ resstawce o Cable pes 1000, = ©0.0/77 il

REF 351 )= &2 (onewe) |l4

/

Ackuel Lewgrs o Cable

*(c.077)( ;,L;)(z)
F0.00 18

‘. TOTAL RESIsTANCE OF CA

G aclely L on Glea VIIE—B Louv.s
pppe—dax 3 .S"Acel- B4

| &




P ® v & A v o -

STONE & WEBSTER ENGINEERING CORPORATION aw ot nr 2

CALCULATION SHEET /Me 7 20
4 S0 £ Z
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE|  Ppage/QeFé?
16345 EECB) o1 kg y XXX

|

\ awd EG 103147
\ /“""""4;0"/
\ ‘/
Note. - bomedztCole Pop & a.. addtlie-
‘S v -8 ng Appereix B
Saot B4

SUPPLEMENT To CALC m;‘
CABLE # ?a-rm»v*—gm :

Dec fesistavce Cable per raoa = 0.0177 ,Ohm. o
Ceble ¢ Rer. 357) = w2’ (onvE wAY) |/

o Cable (0.0177)(42) (2 )

= o. oo;;.a_"""
Vo lle. dnf o Cable EG-103146 = (225) (0-00)F )
” = 034V

w  Gccep table. /

/

CABLE EG-103 /47 From BATT. “woR BCIEDA-2 ,
T PC SWeD™ | EPE4 Chple ;,“ 2-Ye #)rSoMCM |
Qc res . s<amce et éab/e Perv  1co00 ‘= 0.0177 eAm f
/ / Actued Lengt, g Cable ( AEF. 3.5/ )= 4q (one ')
/

/)  Tetek Ressiamce s Cable = (0.0177)7470 (2 /
y 000 /

= ..p017 R
s Voltgy dvep = Cihe gg-103 7 = (226)(~0017)
‘ . = 2,38 yﬁlc]
wha. accz.,;*»ble , \

-

Conebusion . Use Y 750 ”C}‘"V Per Pole Sor Cakles '
EO- /03/4//;’/50 ~-13014 7 EC 314y /

/

S
| £)




Cenxtos

¥ fy defacl, See ﬂf}‘«?&» 10.2 Thawn In. g

Fage 8 1— 2o
Colr. * 14335 cayB)-097 RD
¥ TABLE - { f’ay& 0 75¢

CABLE# | From | To [Pni# /Bkr size/Ckis] Cable size |Cable ingih|Cable impd] Bkr accpt [Cabie Remarks |
eg10253) [pciEDi-1 | 1epy 1ED)/ S0 ] 2-8 |2-Yerom 50'%‘,,.‘"‘;}":5’ / waa—oozo
E@uw2s3y| & -2 ! 1€6f /s 00h [2-9 i : 1 7

’025 'V’PC’ 'ED;'/) "‘aﬁlz.,o 2_%,2/0 o.'o'_‘y”.& J

199 IVIEC- Vs 1BDI/18DA/2-1/ ]
EQIo2sHliviec | ¥ 1ED1 f150A]2-13 | ¥
£610259) |BCIED2-{ | 16D 2 1ED2/5D0A]2- |23 ® 750 meny 175 P
E4qi02572 L -2 liEv2/s004 /2- 7 l
EQIo257 Y[ WiPC2 {ev/150A/ 210 et 0 017 ool
ELI02599 |WIEC2 1ED2/1SDA[2-13 |
£ 199431 _vieC-2/4 21SoA/2- 11 » ;
for031a1 |Berko3 1 |KD3 16D 3/S00A/2-9 |2 fenzome) L el 5 Do E 1-Co[F-02
Eprodiez] | -2 1epl/S00aj2-9 | 1 ¥ | Zali i ad
£¢102535 vIPC3 1ED3/1SOA /2710 |2-Te¥2/D 101 S evo - s
E%W.WVV IVIEC 2 1E03]1504 J2-/3
Edi IVIEC3-1/3 . 1€03/150A]) 211 ; 3
Eatppt 86 WZ!FM-l 1ep @ IEpa]coof)2-8 |2- ¥ 750 1 AL Py B
£G/103147| ¥ -2 |Eva [SovA]2-3 i } —— ="
E (5102585 |[{VIECS /ED4//SOF] /2-10 [2-% 2 01015
EGlo3iyg hviPcse 1EDa] 1A ]2-13 ]
£61993% [ivieca-Va \Eba]1SOAJ2-1) | | v =

" -
N e e, b — -

“Ced) 90973




(4)

Len 2603
FIGURE 7.4 ﬂ“f‘?ﬁ g

CALCULATION CONTINUATION SHEET

CALC. NUMBER: %éﬁr -E&TR) OV
REY. NUMBER:

PAGE NUMBER: _ /0" 2. %E__
Voltege Q’?";ﬁ Cno{'ck:_/a/?bg/ ﬂ/";ﬂwf{
.
a) Coble # E@ 102532 §532 (SwED 1ELY)
# Eg/031af 4142 [ SWRD /ED3 )
P £G 102 591 £ €90 T(WRD 1€02)
# £6 107 f4é£)¢ '47 gWBD 1E2a)

LRy Tak/e
= 2- yc. HIsOMOM

o 1775 | love - (/32( 3'59)

w o

siye
fops
i
Arywﬁ/? e = 285 }4(%3'59 J
“Iran™ load. 7 Bftn?y ;3757\02.6L;.,)5
T?h‘[;vm 2'%*7"‘9""‘"66/2;‘?1 0 W/L St
37sA ( é2 8 A .

Va/%a7¢ dmf = 2xSOXBTISEXONTT > £:438V
Vo lGe Grty ‘Cokc foy 135 v 10 ad balby clars, Lags Y4 bV

Min. vo/%a7b avosledle oh EurhD =//35—5-54v) ,
= 128325V [aasu:%ml Vo//'f¢_7
e le. A
W-fmf, Cok le @&z 2V #)SV mEM v &W&.
Brk fiyy bookt 5T 4o Gessrbblo an o W
ikt [7a Aable amdl IR loodd B7SH
'zéo%oi S0k frr R Luge

s mz p (O~ 12879 sH {

50 LAl M{L[wa"‘) |
Z“?“fﬁﬁzﬁ“émﬂﬁ;

<
S
3

e ——

L rer) # 803

ECE 6.03 REV. 3
PAGE 74 - 10F 1



Cen) #on

2 /7 2w
FIGURE 7.4 F0—7 ’ﬁ
CALCULATION CONTINUATION SHEEY

CALC. NUMBER: /._é; ;45356@) -0/)
REV. NUMBER:
PAGE NUMBER: 72 2 f{' 49

(b) Cdole= FP102634, E09199483, Fp102539 (s«m JET 1)
¥ EG 102899, E6102599, £619949/ (s 1€D2)
# EQloesic, Edlod gy, 41954 82(smhDI€03)
* 54/025?5 EG 102149, €615 490 (st 1604)
Tekle 4]

g v’b» Cokle = 2- */c* 2/0,44,\;5

L&«Z‘d\ 202, Ch,élz - 5o 48 (M)

il tﬁ“‘ ot Lo = g, a B
i B vy meﬂ/z-w&mg%
Sw D ) Trverter

rpeaily o = 18 4 Lig 351, 50

oseties = /}.s'r/&/ 257 )

M %9‘ ;Wm’s&tﬁi et = /1«7)1

JM}M e < =¢53A[%357J

Vo lfese d’”’f = 2X/1 9O X50X010) =2V
/ looo

Ruivsfrre  VeAmo e ah Tewabk = (125 - 100V
I = 19380 v whidh AALL e dol e
ftzsv Mrum. VO 1052  Opumic s PeY S C% 3 57)

1SOA B%Af. a,c.e.cf»l—uuL as I1SDA r 1'25X1I4 A
e )S"DA) 149 A .

»* =7 law?# /ﬂ-/02879 CH

|

Z@w oS

ECE 6.03 REY. 3
PAGE 7.4 - 10F 1



Cts) 603

FIGURE 7.4 Fase |/ 7’ e
CALCULATION CONTINUATION SHEET 4

CALC. NUMBER: 95 -LE/f)-0/)
REV. NUMBER:
PAGE NUMBER: - e <

, /
() Volteage dvol Gladoder boned o WWTM‘%I Velf = 105y

o) All Be surtns Pl 2x oo invevkes hawve bess
I Py o based M“ﬁ\/ termun. ald w/e«zp«(,

e, -4
onvd fowwrd ok M amikakle veo 7¢ ant

(sex Pasts |2 Tom 18 ).

Lo KA/A

boe Towevtert tv:Pc: 2,344 and
owi“z.« dwr ¢a — Al weThrs ane Su-q(l« ed
[ £7.

b) vel
SC1 ,mun 1BOVE rmAa™, 20V DL | rieh

@ mar; vofnﬂad«ro’s‘fﬂmw%-o,wukf_qzv
See fac le.2)

owdmwaf\/avanM
A Min™. vo liwge availbble af pe £ADS) wRaan
Py e ve llke2e 105y = 10428V

(See’ Fier 12,15, |e4:q)
T/ﬁmﬁm i reune. vo e IV ATy =
(5) Lrminsel = (\04 38 -1 ?.)V-DC'«

= (o2x'I1pvVsC

Valkﬁt »fw Totileqy) = 100 v

Rﬁs 357, Shee * CPES 1063 Lo
, w O h\.uw W
Vd' e 105V bt ab K. wd %M &gc/)

avellekbe , Tu Colele /i anl dreed

G A w(’/»" ¥ vahft d»r*?a()vo mﬁﬂ’l‘u.

T/&a r‘—ZI— urke refé(a«c.'; r.ouz.. 24 28,2£6427.

ECE 5.03 REY. 3
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STOUNE B WEBSTERN CRUINEERING wwhFufm iwis

CALCULATION SHEET y 35 4
& s
CALCULATICN IDENTIFICATION NUMBER f
J.0.OR W.0. NO. DIVISION & GROUP | CALCULATION NO. |OPTIONAL TASK CODE mjé’ é9
16345 EE(B) ol Rg XXX

SUPPLEMENT To cawe I -8
I+ 7-SKvR STATioN INVERTER _IVIPC | (CLASS (E)
\ (76 Ne. TBX-ESELIV-0/)

| Likun STATON (NUERTER IVIPC Conss i) /

. (TAG No. TBXx ~ESL IV =03 % /,/
(@) Catle £iie Bosed o Arpuady:

|. Cable & vouled i\ G duil~ God 7/% “a'Th (5.{‘0

& I Lenats 4 22'2 24" cone ey ) Aror (Rer. 3.51) /

. Conclaclsy Ore-Curvewnd- prfedgn & provided by
Q. J&f;fv»f tup 7&:7»“1‘”‘70\&&?— bre aian
Cvefeve Thae Cable vVeqpuve ' Cecamlmnca Wi
vefoence 2-3 artile 240-3 4 as fo Llor .
Cable\ vePured Siie /Tape =/ WQAWG 2/c
FrRom c'l:.c.as},\\ 6.39, AMP. LoD = f8.// " ok casie ampaciry con-
Sipekarron, Aﬂb\_. 74.59%9 FoR voLTHMGE DROP Cor' S 106RATIOA
i FROM DBD~£E-05%, ATTACHMENT 4 REV. 2, THE AMPACITY ©F
THIS CABLE, IN CONOMWT WITH F/RE STOP, 1S 92 A WHICH 15
LAecerrasce (Mise, Ske ATralumens 10 OF 7m75 cayc.)
(b) Cable s, bs » Vogaze by (%:::'.':::. t::g
For Cable # EO-/R253% & EO-102535
lo M/mimum "7"!‘, Adesgn voallage aft tmverter

BB

s JloS v2oL
£- Baﬁ'evy termima Voﬂqsc w &&en at Tug end
e che\ (4 ours) st priorTo vertovato
, % A.C. poger (11,0 WD)
e 2,8y Ty \Cabe , mex Vet age dvop
Grd Sh%i boavd. w CE6/I8VDC
e @t SwBD =I1.0~0.46/%
= /10.382 vOc

They e Mimimew. yo

4. Bas ow S.3e 2/€ # 2 IPer\pole Dc vesstamce per
o = ©.20/¢ <L \ ,
Lepats ef Cable EO-102535 rz\ Cone L.ny)_#’o.-
Rer, 3~50) Gnd Consid yrng The .pa-rgl'r Gble

C vesislamce of Cable = 0.2016Y 24 )x2=0.000740
ovst CaSe Curvvemt ot 105 VUpe Y000 .
m Cale 037, PAGE39 = 74.594

A *Nolhege dvop w Cable = 74.55 X 0.0097
/ Nk-(t. w with Yeabomneble 2 w\:‘ﬂ .Z.Z.djjx\oacﬂclm‘lg )
A\ S Minimume Volkase = 10,387 . 738 = /09658 voc

/
A / CONCLUSION +~ USe 2/C & 2AWG  Cable from 125 VDC SWRD
| b Inveviers IVIPCI amd (ViPCS

yt/:TE t- Ths Swpplemental C’(Aﬂc Prge Yep£¢ca -
/ Vi-8 Rev.S Appendix E' Sheel E4 and ES.

A
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STONL € WEBS LN ENVINEENING wURFVRS L (v

CALCULATION SHEET ces) #2003

reser3 TR

A 0.
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISICN & GROUP | CALCULATION NO. |OPTIONAL TASK CODE| PAGEZ=2F 69
16345 EE(B) on ¥8 x X X
\ 2. 10kVA STATIC INVERTER | VIEC! CCLASS IE)
% (796 No CPI- ECI VEC =0/ ) /
A . Cable 5 ze Beoed o ﬂmué g
&] /. CaLIngaﬁ.fZ?pu'erdt’“Crn S G
N walh o, erna U, 257 (ore LAee
4| (e 5.50 . - o% # . s
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Calculation No. EE-CA-0007-3376
Revision No. 1 . Tepun
13.7 kv
3.6
+33.0
50.3 v

13.

14,

With respect to the 7000 mw rating of the diesel generator,
these losses are equivalent to epproximavely 0.75 1.
Therefors, in addiction te the 1.25 I losses for the running
condition identified above, an additional 0.752 or a toral of

2.00 ¥ of load is used for rumning losscs to account for all
losses down to the 120V level.

losses are calculated gs a percentage of the sum of running and starting
MVA as explained in Items 11 and 12. At cach lead step, the prior rumi
load is carried forward from the preceding time step. The prior load {s

increased at the next time step by the addition of the incremental motoy
loading from the preceding time step.

MVA values are calculated using vecter addition as follows:

MVAL = (MW = MWs)® + (MVARZ ~ MVARS)®
vhere:
MVATt = total MVA for the time step
Mixr - running MW
MiWs = starting Mw
MVARY = running MVAR
MVARs = starting MVAR

In some instances, equipment is determined to have a sStarting requirepent
based on manual operation or system flow, temperature etc. rather than an
actual LOCA or Blackout start signal. However as discussed in Item nn. 3
above, the conservative loading spproach was adopted with "as required"
loads starting at the initial time step.

The Emergency Diesel Generator loading (load bleck by load block) will be
compared to the following:

8. Per IEEE 387, section 5.1.2(5) (Reference 3), the maximum voltage
dip on load acceptance shall mot exceed the minimum requirement
vhich is 201 of rated voltage, except for the initial voltage dip
resulting from the energizatiom of two 2000/2667 KVA, €900/480V
svitchgear transformers upon application of the first i.ad bleek at
10 seconds (Assumption 11).

From the test report, (Input 6), Page 25, for the initial loading of
1700 KV load, the voltage dipped to 6075 V (B8Y), which i{s within
the required criteria. -

b. The maximum frequency dip on loed acceptance shall not exceed $
percent of rated frequency per Regulatory Cuide 1.9 (Reference 5).
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Calculation No. EE~CA-0007-337¢6 Page 20 of 38
Kevision No. 1

16.

Prom the factery test Teport (Imput 6), Page 25, frequency wae found
to dip to 59.5 cycles for the initial icading of 1700 xw load and is
within the requirements of Regulatory Guide 1.9.

e Muem.ﬂo.uth.!umludncpinunu)utho-ul.m
recovery time from 80 & voltage to 90 § veltage, and from 954
frequency to 98y frequency, following the maximum load acceptance
veltage and frequency dips as Tequired by Regulatory Guide 1.9.

From the factery test report (Input 6), Page 25, voltage recovery
from 8% to 1008 occurs within 0.44 seconds for the initial loading
©f a 1700 XW lcad. Frem Paje 26 of Input 6, frequency recovery from
57.6 cycles to 98 » of 40 eyecles ocours within 3.24 seconds for the
initiel doading of 1700 Ew load with a Prior loading of $600 xw
which exceeds 40% of the DExt step incremant (§ seconds). However,
voltage and frequency sufficiently recovered prior to the
application of new load at the next step.

The largest load block factory test Teport (Input 6, simulated

blackout test) caleculated value~ are:

MVA 11.758
MW 8.560
NVAR 8.061

in accordance with Attachment B, the MVA will be used as acceptance
erit eis,

Adjustments are made for the following:

a. Cut of sequence starting of the largest motor, Component Cooling
Water Pump

b. Reduction in Containment Spray Pump fequirement (840 to 660 BP)
afver 25 seconds of operation (Input 1§)

c. Securing Aux. Feedwater Pumps and BEVAC Chillers upon initiation of
Reeidual Heat 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 veltage and
current 2¢ follows:

. V3 xEAvG) x1(ave)
- 1006
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April 21, ises

STONE & WEBSTIR ENGINEERING CORPORATION
245 Summar Street -
Boston, Magsachusotis 02107

Attention: Rocky Schustrin
Gentleman:

I have comparse the factory seguential loading test
results with the loading sequenca sutlined in the Stone and
Webster telefax of 4/8/88, and can report as follows:

1. 1OCA loading transients sre lese Severe than blackout
loading transients. Therefcre, the analysis is confined
Lo the latter ssguence.

2. The responss curve for tha factory sequentis) leading
test (2.6.6.1A) shows that a significant Rargin existed
above the specified minimum response. These
specifications required that voltage net dip below 20%
of rated voltage and it must Fecovar to 100% of rated
within 2 seconds. Frequency dip must not exceed 5% of
rated frequency, and must recover to $8% within 2
seconds. The values therefore are 6.9 KV rated, 5.82 xv
ninimum, 60 HZ rated, 57 HZ minimum, recovering teo %58.8
HZ within two seconds. The Binimun voltage experjenced
at the factory was 6.075 XV at step 41, while the
minimum frequency in all Steps, except #6, was S8.¢ HZ.
Step 6 will be addressed below. Veltage recovery
occurred at less than one second, except for step 1,
where it required a little over ore second, while
frequency recovery was worst case at step 4, requiring
-9€ seconds. It must be renenbered that frequency
deviation is caused by changee in generator share torque
absorption, and this is a function of KW, KVAR not
Playing a rela.

3. Frequency control is in Part a function of the system’s
ability to change the rate of heat release in the engine
Cylinders. This ability remains rather constant as long
8& the upper end of the control range is not
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encountered. The engine’s fuel injectien pumps have a
mechanical stop at 48 MX of fue) ump rack travel
because it was determined by test that i{njecticn spray
characteristics deteriorate significantly above this
travel, to the extent that even though more fusl can be
injected, it results in more smoke and not more shafs
torque. Full rated load of 7000 KW can be develsped
using 38 MM of fuel rack travel, allowing 10 MM for
governing.

Thersfore, any load traasient vhich requires the
governing system to call for more than 48 MM of fuel
rack travel will cause a larger tham normal 2r¢?ucncy
dip and require & lcrzcr than normal recovery time, It
is obvious that any given transiert applied frem a
higher base load level will approach this stop more
closely than if applied from a lower base load level.
Such was the case at &tep 6, wvhere a trancient of about
24% of rated EW capacity was applied tc & base load of
about 75% of rated KW capacity. Note that step 4 is
also a transient of about 24%, but gince it was applied
at a 50% base level, frequency contrel was Buch better.

4. Voltage control is a function of the system’s ability te
change the excitation current in the generator windings.
The regulating device senses KVA, and since compound
excitation is used, loan current s utilized in
providing field current. It follows then, that at step
i, where there is no base load current, voltage
excursions will be greatest upon application of a
transient locad. The factery test results comfirm this,
with a %009 KVA application at step 1 producing a larger
voltage change than the 9445 KVA transient applied at
step 6.

5. Comparison of the two sequences shovs the § ¢ W loading
step #1 will apply 9388 KVA to the system, or ¢.2% npore
than the factory test. Since, oever small incraments,
the excitation respense can be considered linear, the
voltage should dip 4.2% mere than in the factory test,
Or te 6.042 KV, still vell within specification. Step
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2, 6 and 7 of the § & W tequence will apply
signizicantly more KVA than the factory test, but well
below the 9448 KVA of the factory’s mtep 46. Therefore,
the voltage response will gtil) be within specification.

€. Step 2 c0f the 8 ¢ ¥ sequance will apply 0.9% more of
rated capacity in Xw te the engine than did the factery
test. But gince this step zzoduead & frequency dip of
only 0.6 H2, and it is applied at vcr¥ lov base loading,
there is plenty of Rargin to accomodate this amall
increass. All other § & W load steps ara less sevare
than the factory test with respect to the engine loeding
and thess steps aiminish in si2e as higher base loads
are developed, Therefore, there will be no problen
oxpcct:d with this sequence with Fespect to frequency
contzeol.

7. It is assumed, in the abeve discussion, that the Yafter
4 hours® base load of €232 XW will be developed in
several small steps. If on the contrary, it is
developed by applying a single step, such as to raise
the load 1538 XW from the base of 67% of rated XW, then
the upper end of the frequency control range could be

- encountered, with the resul® eing similiar ts the data
noted in the factory test traces at step 6. The final
step load will occur at 6232 KW, or 85% of rated ¥W, and
will elevate the base load by 5%, and should produce
results similiar to step 7 of the factery test.

Regards,

p;)'/ g

/1 viQAnsee

Maurice Lowrey

Senicr Design Engineer, ».P.
ML/sc

cc: C. Renfro

J. Manne
CR042101.Q
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Battery Charger Cable Size Evaluation

Quiput Cable:
Cable type & size 2-1/¢ 750 MCM, 600V, Jacketed cal'e
Cable routing Tray (random £ill)
Cable ampacity
Tray (Note 1) 608 A
Charger current limit 375 ADC
The cable is acceptable.
Input Cable:
Cable type & size 2/0 Triplex, 600V, Jacketed
Cable routing Conduit end Tray (randem fill)
Cable ampacity
Conduit (Note 2) 182A (146 A with thermolag)
Tray (Note 1) 154A (106 A with thermolag)
Minimum input current (Note 3) 99A
(at charger current limit)

Cable is acceptable.

B980LEBLIE 'ON Xv4

'd



Ampacity of cable in tray is calculated using J. Stople’s method which is the basis of ICEA Pub No. P-54-440 The
ampacities are calculated for an equivalent cable depth of [-15" and ambient temp of 50°c.

Ampacity of cable in conduit is based on IPCFA Pub No. P-46-426. The
factor of 0.92 and 50°c ambient correction factor of 0.894.
Thermolaged cable derate factors:

For cables in conduit - C.80

For cables in tray - 0.69

ampacity is corrected for conduit grouping

Sh:1l NHL 96-£0+L30
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COMANCHE PEAK STEAM ELECTRIC STATION
ELECTRICAL AND INSTRUMENTATION & CONTROLS ENGINEERING - CPSES E08

FAX NUMBER (817)897-8745

Verification Phone Number (817)897.8139

DATE: 0 /4 ;4L

Telecopy to: _Amav  Pal , 20l 415 2760
Name Phone/Ext. Number

Telecopy No.: 30! _ALi8 244y

From: _MUNAWAR Hussa N [ (817)897 . é&42
Name Phone/Ext. Number

No. of Pages (including Cover Sheet): ﬂ

Comments:
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CPSES Unit 2 Battery Charger Cable Size Evaluation

Quiput Cable:
Cable type and size 2-1/C 750 MCM, 600 V jacketed cabie
Cable routing Tray ( random fill)
Cable Ampacity
Tray (Note 1) 608 Ampere

Charger output current 225 Ampere
Charger Current limit value 250 Ampere

The cable 1s acceptable.
Input Cable :
Cable type & size 2/0 Tniplex, 600 V, jacketed
Cable routing Conduit and Tray ( random fill )
Cable Ampacity
Coduit (Note 2) 182 Ampere( 146 A with thermolag)
Tray ( Note 1) 154 Ampere( 106 A with thermolag)
Input current of the battery
charger based on its nameplate
raung 85 Amps

The cable is acceptable.
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Notes

Ampacity of cable in tray is calculated using J. Stople’s method which is the basis of ICEA Pub No P-54-440. The
ampacities are caiculated for an equivalent cable depth of 1-15" and ambient temp of 50°c.
Ampacity of cable 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 correction factor of 0.894.

Thermolaged cable derate factors:
For cables in conduit - 0.80
For cables in tray - 0.69
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