VIRGINIA ELECTRIC AND POWER COMPANY
RicaMonD, VIRGINIA 23261

W. L. StewarT

Vice PresipeEnt
NucLEAR OPERATIONS

April 25, 1983

Mr. Harold R. Denton, Director Serial No. 726A

Office of Nuclear Reactor Regulation GLD:cdk:0379C

Attn: Mr. Robert A. Clark, Chief Docket Nos. 50-338
Operating Reactors Branch No. 3 £n-339
Division of Licensing License Nos. NPF-4

U. S. Nuclear Regulatory Commission NPF-7

Washington, DC 20555

Gentlemen:

SUPPLEMENT TO AMENDMENT TO OPERATING LICENSES NPF-4 AND NPF-7
NORTH ANNA NUCLEAR POWER STATION UNIT NOS. 1 AND 2
REACTOR COOLANT AVERAGE TEMPERATURE OF 587.8°F

In our letter dated December 30, 1982 (Serial No. 726), Vepco requested an
amendment to operating licenses NPF-4 and NPF-7 to allow operation of North
Anna Unit Nos. 1 and 2 at a reactor coolant system average temperature of
587.8°F. This letter provides in Attachment 1 supplemental information in
answer to questions discussed with members of the Staff's Containment Systems
Branch on March 9, 1983.

Should you have any further questions, please contact us at your earliest

convenience.
Very truly yours,
t 41 U1 )
WL, DX ,vf
W. L. Stewar
Attachment
(1) Response to Containment Systems Branch for
North Anna Operation at RCS Average o '
Temperature of 587.8°F Q

cc: Mr. James P. O'Reilly
Regional Administrator
Region II
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ATTACHMENT 1

RESPONSE TO CONTAINMENT SYSTEMS BRANCH
FOR NORTH ANNA OPERATION
AT RCS AVERAGE TEMPERATURE OF 587.8°F



ESTION 1:

Provide containment LOCA reanalysis mass and energy release table for the
pump suction DER corresponding to operation with a TAVE of 587.8°F.

RESPONSE :
Tables 1-1 thru 1-3, provide mass and energy release data for the following

limiting containment LOCA analysis cases presented in the Balance of Plant
Safety Evaluation for the 7.5°F uprate (Reference 1, Enclosure 2).

Containment 7.5°F Uprate Mass/Energy
Cal.ulation Value Data
reak Pressure 40.62 Psig Table 1-1
Subatmospheric Peak -.11 Psig Table -2
Depressurization Time 3320 Seconds Table -3

It should be noted that the attached mass and energy release data was
generated by LOCTIC to maximize peak containment pressures and
depressurization times. This data has no direct relation to the mass and
energy release data presented in Table 5 of the NSSS Safety Evaluation
(Reference 1, Enclosure 1). The data in that table wés generated as part of
Westinghouse's LOCA-ECCS analysis and was calculated using assemptions which
maximize clad temperature.

QUESTION 2:

Address the differences in analysig and input between the LOCA containment
reanalysis as specified in Question 1 and the previous analysis in the FSAR

RESPONSE :

The containment LOCA analysis results presented in the UFSAR and in the
Balance of Plant (BOP) Safety Evaluation for the 7.5°F uprating, were
generated using Stone & Webster's LOCTIC code. However, for the 7.5°F.
uprating calculations, the current version of the LOCTIC code was used.
Calculations performed by Stone & Webster have shown that the different
versions have negligible effect on the containment analysis.

Although there were no differences in the containment model parameters (such
as containment free volume, temperature and heat sinks, etc.) used in the
UFSAR and 7.5°F. uprating analyses, there were differences in several
parameters used in the generation of LOCA mass and energy and release rates.
These differences are discussed below.

Imf/4204A/1



I UPRATED-RELATED PARAMETER DIFFERENCES

A. Steam Generator (SG) secondary fluid temperature
For the UFSAR analyses, an initial steam generator secondary fluid

temperature of 525.2°F was used. For the 7.5°F uprating
analysis, an uprated value of 535.8°F. was used.

IT NON-UPRATE RELATED PARAMETERS DIFFERENCES

The following nonuprate-related parameter differences included in the
7.5 F uprate analysis have been found to have a minimal impact on the
containment LOCA analysis results.

A. SG Secondary Liquid Volume

For the UFSAR analyses, an initial SG secondary liquid mass of 89,600
1bm per SG was used. For the 7.5°F uprate analyses, Stone &

Webster studied the impact of applying a Westinghouse-recommended
+10% margin to the SG Secondary liquid mass. It was found that
reducing the mass 10% gave the most conservative results. Therefore,
a mass of 80640 1bm was used in the 7.5°F. uprate analyses.

B. Accumulator Flow Rate

For the UFSAR analyses, accumulator flow rate was input as a function
of time. This function had been based on a bounding LOCA analysis
performed by Westinghouse. For the 7.5°F uprate analyses, LOCTIC
generated accumulator flow rates based on system conditions. This
avoided a mass imbalance present w«hen using the forcing function flow
input.

v

&a Reactor Vessel Volume Below Top of Core

For the UFSAR calculations, a value of 2448 ft3 was used for the
volume of water below the top of the core. For the 7.5°F uprate
analyses, a more correct value of 1947 ft3 was used.

D. Core Heat Transfer Coefficient During Reflood

For the existing UFSAR caiculations, a core reflood heat transfer
coefficient of 1000 BTU/hr-ft2-°F was used in the analysis runs to
calculate the 1st and 2nd containment peaks, and a RESAR 3 Curve
(Reference attached Figure 2-1) was used in the analysis runs to
calculate Depressurization Time and the 3rd containment peak. For
the 7.5°F uprate, the value of 1000 was judged as overly
conservative and a value of 3 times the RESAR-3 curve was used for
7.5°F uprate analysis runs.

The combined effect of the above changes produces minor differences
from the UFSAR results, as confirmed by the data in response to
Question 1.
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References:

1. Letter from W. L. Stewart (Vepco) to Harold R. Denton (NRC), dated
December 30, 1982, Serial No. 726, "Amendment to Operating Licenses NPF-4
and NPF-7, North Anna Power Station Unit Nos. 1 and 2, Proposed Technical
Specification Change."

Imf/4204A/3



Pags 1 of 3

POCICHZL T HOYI0PBE" L Q0*INE2S°Z  SO*I0HE'S 070§ =
POCILLOP'T 001090670 D0'3IPLENTZ  SO*INEYO'L 0°Se ¥
POCIZLOP'T  LOYIEPO4"H  BO*IPSPLTZ  SOYIPLRNOE 0700 3
POLIZTZ6°T  LO*IZ0GN'E  QOYIEEEL"2  SO'IL610°E 0'SKE 3
SO*ILHIO'E  KOCILIPS™P  NO*ISTON'Z SO*2S6L°E 00k :
SO*IUHLHP'L  SO*IACOPL"P  OO*3IZPEL°2  SO*IVIEL'E 0762 L
SOCIUN0L°E K0*IBLLIS'S  00*IVIEL"Z SOCINLOL'E 0782 .
SOYILE00°Z SOPMUSPE'E Q0*3L0L°T  SotaswOL’E 2 -
GOYIELE0°S  20%3L00R°6 90*I0LRL°T  SOrASIOLE o792 .
0’ 0°L  DOTILLLE"T  SotaeNLL’'E o'se £

o'e 0°0 90%30%LE°2 SotaeSILE ®

L 0°0 90*3204KL°2 SO0l :

L 0°0 00*32045£°2 so*3soLLg s

L 0°0 00%39998°2 SorauLvLk .

L 0°0 90%30295°2  SOCIeMRLK 2

L 0°0 90%36(SK°2 SOotafowL’g i

L 0°0 00*301S5°2 S0*3sSSLSE :

L 0°0 90*30EnL"2  SOt3IvonL’(K {

oo 0°0 90*3IP2EL°2 So*3efL’(K .

L 0°0 90*3ISSIL°3  SsorasaLt =

0o 0°0 9043960272 SO*IVENMNLE ?

L 0°0 90%36602°3 SOCLOLY'E *

0'e 0°0 00*3IEP61°3 S0Y3e6529°K -

o'e 0°0 D0*3INS2E°T  SO0*3INESSK Y

e 0°0 80%31000°3 SOrUSLLE »

L) 0°0 Q0*39520°T SO*3L000°E 07 ¥

o0 0°0 QO*fIfoLeP’T  SOCILNLLTZ 09 5

o'e 0°0 G0%309SH°T SO0*IVIVR'T 0L !

0'e 0°0 B0*3TCP2'T  SOCIENETZ 0P .

L 0°0 DOfILESO'T Sot3LesLTT 0'S *

L 0°0 L0%360ES°9  SO*IISSH’T 0w o

0o'o 0°0 L0*3T0LL°Y  Sot3oeol’r o'F[K ¥

L 0°0 L0%356668°6  KO*IONYSTL 0°2 ‘

o'e 0°0 L0*301ISL°Z  20*3un90°® 01 .

o'e 0°0 F0*30R0L"6  K0*INI2TT0 170 -

tna) thamvn thie) tham 2is) -
“=ABNIA-= =SSV~  ==ADUINI-~ ~~-ESWI~-- :
M ITRRT s reas - saanaeanlBN Y | weiERe. ¢
AR TR e i .

'

WAHIINT 3HL 40 NOILVHENG 3ML
FHL NI FONVHD 3HL 01 'WH3 ST ONV WASILAND 3MIL 3HL ¥3A0 ANVISHOD ST VAVO diwvae

FO*INEEE"L  T0*35000°9  SOINUSE'P 20030524
T0%30092°¢  T10-32959°¢  SOYILSOL™P  20036556°%
SO*IIES'T  £0*32F10°2 S0*3260n°Y @
SOIASLPOL £O*I0LPP°S  SOI2eSK° P
SOY2L006°F 20035610 SO*I0feL’S

BOYITEEE"F  20031S20°S  SO*I221S°%  20*3t0se'€
SOPITNOE"T  £0*31212°2  SO*IPnPe'E 20039550°FK
SO*365TN°TE KOYILIOE"Z  SO*I0E16°C  200395648°2
NOCIAKLAN'S 2003600078 SOCIVEN0TY  Z20v3699R N

0'0s 0°Sh
0'Sy 000
0°0% oSt
0°St 00t
00k 062

0°e2 0’0z
08z L ¥4
0z 092
L 8 14 0°s2
sz 0°n2

0°e2
g2
022
[ 2 ¥
e'n2

. .

- NN

L) |
oot
o't
[ 8 ] 4
o°'st

35 %

.
sVvere SO =mvm

0°nl 05X

oo L
.

-

—
cee
W
FomN
Ll

sWnero

.

SO mum

OmNMET MO r0e ©-
L
e~000 ©oOoOOC ©

~o0o0oO® L LR ]
.

1238)  123%)
~=ON3--- ~-1uVIS-~
~==WANIMI IIL--

e

L 0°0  SOCILNLLTT  FotatEenl

0’0 0°0  S0*3T62L°T  20*329158°2

L 0°0 SO*30S00°E  30%3e6905°2

o' 0°0 S0*30620°C  2003UEN0°2

L 0°0  SO*ITT20°w  20%3e9iL°E

L] 0°0 SO0%32450°%  J0*39SK0°N

L 0°0 S0*39021°9 20+30S560°S

0o 0°0 S0%30104°L 20%3ne29'Y

0’ 0°0 PO*IES2I°T 20%3SLEE7 S

L 0°0 P0%3ANZOLTT S0tIRLINTY

L 8°¢  P0*30LeS°Z  KOrtIL0STT2

e'e 0°0 P0*3nnPe’E  K0*L062°C

L 0°0 SOCIGIPE'S f0°LOLeY

L 0°0 P0*IVESO'L  £0¢3S459°Y

L 0°0 LO*IULPSZ'T  woOrI2PERTL

L 0°0  L0%300BL°T  wO*IPOSe2

L 0 L0%36219°T  &0*300N0°C

e’ 0 10%30280°1 NOYIORIL

L A 0 L0Y3S656°T  wOtI21v2°K

o 0 L0%32010°2  MO*36SPEE

e’ 0 LO*3GLN0°T w0tI02EN'E

oo 0 L0%39090°2 wO*3S000°E

0’0 0  L0%390L0°2 wO*3IEVOSK

oo 0 LO*ILLN0°T  w0tILEGN 'K

o’e 03NN K

L Y LLAF LA P o

23s/0u@) (23560 (23s/019) 13isAlQn

==AOYINI-=  ===SSWN---  ~~A9a3II--  ~--SSW---

seebAREa BN TR casen  esssscadilii in e
B R A R RN T

AS QI0IAIQ WANIINT 3INIL 3IML HIAD VIVO 03LVH9IINT

FVTAS GV SISVINIY QIAVHIIINT ONV ‘S3LVE FJVTCE ‘SALVH 3603730 ASNINI (v SSvil

NOILVLS ¥IMOd VNNV HLYON/ONILYYAN d0G° L
JUNSS3IYd INIWNIVINOD HV3Id ¥04 SISATUNY VIO INIWNIVINOD ONILIWIT
Vivad 3SV3I3Y ADU3INIT ONY SSVW

L=L @lqey



Page 2 of 3

Q0*3EL60°0  POYIPE24°S  QO*ILINI' 6 SO*IE9ES° 6
G0*3ISSSS°0  POCISOES'S WOYIZLLO'9  S0v3I9FOLe
G0*35012°8  FO'300L1°S 90*3SL09°@  SO*36TL0°6
GOFIT290 £ 90032UHL°®  GO*ISEEL'9  SOYINEE0'0
Q0'3P0IS'E  POCILYSE G DO*IVESO'P  SO*I660S°0
Q0+ISSST'E 90436596°€ PIPRLTL SOCILLEETO
Q043096472  90*ILRLS'E  QO0*ILOLV'L  SO*39200°9
Q0%30SEL°2  POCIOLOL'L  QO*IIPPI'L  SOILLIeL
QO*IELPO°Z  90*39006°2 QO*ILONE"P  SO*IZINS'L
GOTIGLOP'T  PO*IVSIN'Z  QOYISOIS P  SOv30L62°L
G0*3C908°T  90*30500°2 QO*I009T°9 SOYILZhe'Y
B030L22°T  P0*3LE06°T  90%I2000°9  SOCILLE'YP
COITOST T PO*IS2SL'T  QO*UOIS'S  SO0*3026L° Y
Q0432691°T  90%30109°1  QO*3T26L°S  S0+30129°9
Q0%32001°T  F0*30058°T  Q0*300SP'S  S0*30v0S'Y
GO*IHITTI'T  PO*IT0OE'T  QO*IPPIS'S  SO+30201°Y
Q0¢3L200°T  PO*IM0SI'T  QO'IRIPE'S  SOYILLIN2'Y
00%310S0°L  90vaél100° 1 J660L°S  S0430660°9
S0%35920°T  SO0*3(SS55°0 35000°S SO0*30554°S
L0%3EL06°6  SO*I6PIT°L  90Y3006L°% SO*I205L°9
LO*30560°9 SO*IOITL"S ©O0*32055°%  S0*32155°S
LOY32ETL°®  SO*3201C° 0 S0+3S5208°S
LOYILES0°0 SO*ILnbs’2 S0*36211°S
L0*305L9°2 SO+35151°2 S0430596°0
LOFISIPP L SO*I600S'T  QO*IIPIL'E  SO0*30500° %
L0%36002°T  SO0*32605°T  QO*ACLIP K So*3T09L"w
POYICLIS'E  SO*I6000°T  QO*ITLEL'E  S0*30659° %
POLISSOZ'P HOYINZIL'E  QO*IOLE'E  SO*30955°w
POTIONSE'E  LO*ISHLE™P  GOYI0PIZE  SO*ISEEN'W
FOLITSEL'E  RO*I0590°9P  QO*ILT00°K  SO*30£92°%
PO*ISSPZ'E wO*IN2EP°S 00 IULEEO°Z  SOYITILL'®
POLIPEALE wO*IUPLL'S  Q0*I60EL°2 SO*2050°%
FO%30606°2 HO*I2ML2'S  W0*36299°2 SO*ILL66°E
P0430050°2 HO*IIS60°S  G0*30065°2 SO*3IPING'E
FOYIPHOL T NO*ILSIO'S  90%3S09S5°2  SO*AI0TeE
tnia) amn e than
==KOUINI~= ~=-CSUII"==  ~=ABWINI-~ ~--ESWI-~~
SEsLcasi IV TR comen wsrcssngUBBR W~~~
e 7 L I TV U e F T T

WANIINT 301 40 HOTLVUNO IML
AL NI 390VHD 3HI OL WNDI S 0NV WANIINT 3HIL 3HL MIN0 AINVISNOD SI Viva ailve

erofiny
0 oesot
LS 1)
0 0Gee
o'ofte

0 o00sL

1338)

==L~

LY
07 0iv4
0°o609
0" oft0
07 0esL

0059y
0°000s
oros1s
0708k
07 os¥r

0 oong
07051t
070062
0 o592
0002

0rostz2
00061
00591
0 oont
erositt

07004
07059
0°00s
07068
07 o0nk

0°082

(2is)

~“=@N3-- ~-LlEviS -~
1= WANIIND 30IL-~

BOYIOLSS h  2043SSE2°S  BOCISL2SE  T0Y320L0°FE  oOsINT
20%31022°S  M0*ILSES'E  T0*IN621°E 0 0wfdl

BO*ISHRP e 20436122°S  SOPIILSPL  TO*I00OI'E 0 05Pé
0tITLOP°E  20036K12°S  LO*IBIEL L TO*ITLM2°E  0° 0000
GO'IISEL'®  2003SE02°S  W0*I0€K0°C  TO*IWSEL'E  0°0KI®
bG*I0ZOL ' 20030261°S  B0*I06E6°SE  TO*IGLZRE 07 0fL
0*3ZHZO°H  Z20%30001°S  ©O*I60P0°NF  TO*IOEES'E 00599
BOYILZ06°N  20%3029(°S  HOYITSEZ'  10*39909°C O 0B0S
B0*36050°S  20030061°S  KO*ALSOS'®  TO*IAI24°E  0°0KIS
BOPILLIZ'S  T003SEOU'S w0*ISOSL'N  T10030691°® 0 00N
WOCITLLI'E  2003T0LS°S  w0*26020°0  T0*36061°% 0 0SPE
BOCIUSST T 20039260°9  ©0*3S650°%  T0*30022°% 0 006K
G0*36PSTL  20%35000°9  KO*30SPO°S  T0*3PP0R°N 0" OSIE
BOCILPST T 20%31000°9  H0*30025L°S  TOYINEEP'® 070062
SO*IORST T 20%30L20°9  S0%30499°S  TO*3eEne‘ 070592
SO*IZUNT T 20%36264°S  BO*ILLOZ2°P  10%36005°S 0 00n2

PIPETTL 20%36066°S  H0*30090°9  TOCICINE'S  0°0SI2
HO*IZHZI'T  20032950°S  ®0*3200S°L  T0%3609S°9  0° 0061
SOIGIONT  20°3LESL'S  S0*3IS00E°9  T0+3S262°C 070591
SOIASEPE'S  20°30E29°S  S0ATNPN4  TOCISLEO'E
QO*IOLZIL"O  Z0CIACTLS'S 0*3LO06°6  T0*3T928°9
b0*30650° 20435S60°S  SOYIISLO'Y  T0vIRERIe
BO*ILT0Z2°6  20°36010°S  SOPALLLT'T  YO*3TEnG &
GOPIOSELE 20%L2EE'S  SOCALINZTT  20%31000°1
BOYIPOSH'L  Z04390IL°W  SOYAUSIOT  F0t3eLert

>

H0*30009°P  20%3E900°%  SO*I0006°2  204)1906°2
BOCIPEZLY  200306SE°H SO*32L25°F  20*3ne50°2
BO*ITEOS 0 20430SES°E  SOYE60'E 20035592
S0'3RLLT"6  20%30I9L°T  S0%30062°%  20%36608°%
£0Y32000°9  20430600°1  SO*IP06LN  20%3AverL'E
EO*3LO6L°L  Z2003T0LTT  SO*IL6EL'S  20%36610°w
EO*35606°6  20%3160K°1  SO*306K0°S  20430002°0
SOYIIZIN 'L 20%30620°1  SO*INOLL'S  20%3098%° %
BO*ILZZLTT  20%3640S°T  S0%32650°9 204362010
B0%39S02°T  2003SQLK°T  SOYIUSIZ'P  20%30020°%
(23s/0u89) (J3snmm 123s/0189) (2368 (238)
“TASEIND-- <--GSWNET~ ~-ASHIANI-- ~--EEWH=-~
Sesses=cIWTUAE -~~~  mecccccciHOQMO W=~~~
e e ot et St ey b e

AG 030IAI0 WAHIINT INIL 34l MINO VIVO Q31vHe93iINT

panuijuo) [-| 21qel

i3ion

FWTUGS OGNV SISVITIY QILVHIILNI ONV “‘SIAVE A9V UGS “SI1ve F6VA 1IN A9HINI QNV SSVIH



Table 1-1 Continued

HASS +.10 ENERGY RTLEASE RATES, SPILLAGE RATES, AND INTEGRATED RELEASES AIID SPILLAGE

NOTE! RATE DATA IS CONSTANT OVER THE TIME INTERVAL AND IS EQUAL TO THE CHANGE IN THE
THE DURATION OF THE INTERVAL

INTEGRATED DATA OVER THE TIME INVERVAL DIVIDED BY

........ - N RATE DATA R— - -
=-TINE INVERVAL-z+  wovoceaBLOMDOMN-<veve  woecoeSPILLAGE-~nmne- -
~-START-= «--EMD==  <<oMASS--e  —EMERGY--  ~--MAS-—- - -ENERGY--

ISEC)  (SEC) (LBW/SEC)  (BIU/SEC)  (LBIVSEC)  (BTU/SEC)

- - -

11130.0 11000.0  3.0173E4001  3.0649E:00 5. 2021F402 §.S121£408

i IR INTEGRATED DATA--cmeeena SRREROTRSUG Sa——-
Sl L SR T T 1T T T —— PR — SPILLAGE <~~~ -. -
===lASS-cv - EMERGY-~ - lIASS--~  --ENFRGY..
(SEC) wein (BTUY) we) (B1U)
11680.0 9.7632E405 9.9017E408 4.3160E406 5.23576408 .

€ 40 ¢ abey
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Table 1-3 Continued

HASS AMD ENERGY RELEASE RATES, SPILLAGE RATES, AMD INTEGRATED RFLEASES AND SPILLAGE

NOTE! RATE DATA IS COMNSTANT OVER THE TINE INTERVAL AND IS T0UAL TO THE CLANGE TN THE
INTEGRATED DATA OVER TME TINE INTERVAL DIVIDED BY THE DURATION OF THE INTERVAL
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“eSTART e~ E0--  -MASS- - - ENERGY-~  ~MASS--- - EHERGY-- . cachAI9-oe - EMERGY--  ---lAS3---  ~-ENEPGY--
(SEC)  (SEC) (LBWSEC)  (BTU/SEC)  (LBIVSEC)  (BTU/SEC) . (SEC) twom T o T
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FIGURE 2-1
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