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ATTORNEYS

Mr. John F. Stolz, Chief

Light Water Reactors Branch No. 1
Division of Project Management

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

e
Re: Dockets 50-275-OL - 50-323-0L  °*
Diablo Canyon Units 1 and 2

Dear Mr. Stolz:

g

In a discussion on January 25, 1978 Mr. John Knox of the
Regulatory Staff requested additional information for his review of
the environmental qualification of the containment fan' cooler (CFC)
motors. He specifically asked for a heat-transfer analysis like the
one Florida Power and Light provided in meetings on the St. Lucie
Unit 1 license application.

The attached heat transfer analysis summaries for the Diablo
Canyon CFC motor heat exchangers are the same type as those provided
for St. Lucie. The analysis summaries document the capability of the
Diablé Canyon CFC motor heat exchangers to provide cooling air to the
motor inlet at the temperatures stated in our letter of January 19, 1978,
for post-design basis accident and post-main steam line break containment
conditions. . We trust that this information is sufficient to complete
the Staff review.

Kindly acknowledge receipt of the above material on the en-
closed copy of this letter and return it to me in the enclosed addressed
envelope.

A letter dated January 20, 1978 from C. Eicheldinger of Westing-
house to Dennis Allison transmitted forty copies of WCAP-9241 entitled
"Bvaluation of Reactor Coolant System for Postulated Ioss of Coolant
Accident for the Diablo Canyon Nuclear Power Plant” (proprietary) and
twenty copies of WCAP~9242, the non-proprietary version of the same
repoxrt.  Also enclosed were:

1. One copy of Application for Withholding, AW-77-27 \\5
‘ \"4

(non-proprietary) . o 0
. w\‘ @ |
{; 7305202¥?H‘4 \
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Mr,., John F. Stolz 2 February 10, 1978

2. One copy of Affidavit (non-proprietary).

“ The above report provides information for the Staff's review of the
Diablo Canyon reactor vessel supports analysis.

Very truly yours,

@M O%ﬁw

~
-

Attachments (40)
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o 14253334 (TR RETITR RS H TP . -
N e ___HEAT..EXCHANGER _DESIGN._PROGRAM : ) - - . T S
a Te Jo FAGAN 501-2Y29 EXT 73C6 j . ’ - 3
a * . han
UPTLHLZLNG CNIINC LXCHANOLR O P /} ) ’ .
b A : TS _ AN CC PER . L _ONDLITIOADS . = . —_
2i srunrr\mnr WATTR CIRCULTING RIG)&A{... 09T 2 - C . oL S . < . )
: 1.09 VELOCITY WATER CIRCUITING LUE, ClT pon . -
:‘: LOoCA . . '
. PACIFIC GAS AND ELECTRXC
13 ¥
" ° . . .
s ' * .
n ROTOR COUCING SYSTEY PARAYETERS 1
. MOTOR DIAMETER 33.25INCHES LENGTH 54,.COINCHES A 32.8C IN .ss
" B 52.00 INCHES C 54.U3 INCHES » 37°.60 INCHES € 2400 INCHES
b COSSES™ 8750 'RIL‘G'J’ATTS :
' CONTAINMENT \
: TEMPERATURE 271.C0 NDEG F PRESSURE 61.696 PSTA
i__EjA:‘ErFAf?I‘AL t;"z"T__Isaw S_A ff:l:’i—l‘"’_enmmgo 2..550. .P_SIA : e_
22 v
o DENSITIES AIR C.C7G72 LBH/CU FT WATER VAPGR C.1CGG68 LBM/CU FT g
_HMOTUR CASE -
24 TEMPERATURE. .263.40056 E . SURFA"E _AREA._36.54_SR&_FI. . .
X PARTLIAL PRESSURES AJ.R «L75PSTA WATER VAPCR 37.52LPSIA ..
z,,l DENSITIES A1R 0.CGSC24 LBM /cu FT WATER VAPOR G.G8351 LBM/CU FT
§ CONVECTLONCCEFFLCIENT 1,771 BIU/HR-SQ FI-DEGF QCONV 298 .3BTUY/HR
X MASS_IRANSRORI._COEFEICIENT.. 2!4.382LF.1’.IHR_-QHASS-..26558. _8TU/ZHR 2

CONDENSATION RATE 2847 LHBM/HR .
I 6.,CGCC 8TU/HR-SQ FT-DEG F

ol INSIDE CONVECTION COEFFICIEN
W . .. BASE ENCLOSURE . _ . . -~ "’ —
sy . JEMPERATURE.Z6B.96 DEC F_ SURFACE AREA  Guwy3 S0 FT .
R PARTIAL PRESSURES AIR 23.55C PSIA WATERVAPOR 41145 PSIA
X DENSYTIES AIR C.C76L35 LBRJCU FI WATER VAPCR G.CS757 L3R/CU FT .
2 CONVECTION COEFFICIENT  3.7065 STU/HR-S3_FI-DEG. F.2CONV 4 -2_9TU/HR -
,. MASS TRANSPORT COEFFICIENT 15.9125 FI/ZHR™ QMASS™ “6377.3BTUZHR )
. : CONDENSATION RATE  §.84 LBM/HR
» INSLDE CONVECTIONCOEFFICIENT 1.0423 BTU/HR-SQ FI-DEG F ~

. XIT TEMPERATURE™™ 33:‘2% DECTF T 7T &&= NE - -
. - COLL DESTON PARAMLIERS AR "ERFERING "MoToR

F=  Be5) FINS/INCH TFz 0.G283 INCHES UB= U.525J INCHES DTOz 0.56437 INCHES
2 DLz 0-5451 INCHES T12 G/ CAYC INCHES PI LUBCGD INCAES PL="1.d59C INCHES —
. WZ""58.30 LNCHES HZ 24 .50 INCHES 8 ROWS VCFZ '150.60 FPH Vi= 44363 .
Pl e ) AIR AND WATER INLET AND EXIT CONDITICNS : . e
k2 2TALZ 149,35 OEG F_ PAIRZ 61.596 PSI WAIR= 1.2281e+C4 LB/ZHR (_ 2731.33_SCFM1)  Hear _Exchanvcer . Conoirions ..
fo WAFKITF TN ST 125 0L DEC™F WUATERS 2, 811C,+G0 LB/HR ( 5C.87 GPU)
fol pp ovr+TAES 128,76 “DEG F [WE= L2743 DEG F. QAIR= 5.22147 454 SI1U/HR .‘
I OWATER= 6.24LL.+CH/BTU/HR GHTF= 628167404 BTU/HR KHOAZ G.27798 LB/CU FT ,
izs ' Wi odAI"SIDE PRESSURE DROP , e e
i ARF= 0.932 ART= G.560 PDAZ 0,228 INCHES OF WATER PORZ1G.0GG INCHES OF WATER .
2 » = I - —m—— o -
: :
o WATER SIDE PRESSURE DROP g
i .. .

in - WATER TEMERATURE 126 DEG_F . S
e " NREZ 3+383+404% PON= 3.885+r+05 PSI , :
'r, : " HEAT _TRANSFER ?ARAMETERS . e e e e
Pl 7 ATIz  4€.60 S8 FT_ ATO=  53.3% SQ FT ACOL=  51.51 SQ FI

i - AFLINS 729.02 SQ FT AAIR= 780454 SU FT -

- —

e HIz AA95.+18 BIU/HR=SQ_FI=0EG_F - FI= 0.GCO5C_HR=SGC_ET-DEG_E/STIr .-

"~
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RYS 2ib5.CCTBYUZHRK-EY-0ESF HCT 256C.CU BYUZHR=8Y FY-DES F
KFZ 21500 BTU/HR-FT-DEG F HA= 1G+8893 BTU/HR-SQ FT-DEG F
= 7.66 BTU/HR-SQ FT-DEG F .
————— S l89..47..8TU/HR=-SQ. EI_FACE=DEG_MED-ROH
HA AUGMENTZID BY C. Lo P"RCENT ETAF= (.886
THERMAL IHPEDANCES BASED ON YOTAL AIR SIDE AREA

TJBZ SXIDE CONVECTION
w—— TUBE.SIDE_EOULING.

0=(AALR/RIOT.LeLMLD
3.J1425 HR-S@ FT-DEG F/BTU
GaDCB4B_HR=SQ EX=DEG F /31U

10.83 2ERCENT
6+50._PERCENI .

TUSE METAL CONDUCTION 0.G0J28 HR-SG FT-DEG F/BTU G.22 PERCENT
o .__CONTACI_IMPEDANCE C.GGS79_HR-SQ FI~DEG. F/STU 4o43 PERCENT
- COLLAR CONDUCTION 0.00004 HR-SQ FT-DEG F/BTU "G .03 PERCENT
_ALR S1DE_CONVECTION __ 0.10174% HR~SQ FI—-DEG F/3TU 77.9% PERCENT
AND FINTEFFLCLENCY ,
TOTAL G. 13055 HR-SQ FT-DEG F/BTU
SPUILER HEISHT 0. T0CC INCAES
CORRUGATIONS PEX PILIICH . Al >
HA AUGMEINTED BY 8.LC PERCENT Y .
PDA_AUGHENLED.BY.___ 0.00G _PERCENT - 5
GRATZ NUHRBER G.00 -
~ ' * - .‘
L 4 ('
L
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2 HEAL_LXCHANGER _DES ]Gt RuvRAid : e e €+l aom s e e
. T Jo FAWAN BUT=2Y29 LAT 7306 . : i 7 e T3
s - . L
. OPTINIZING CHTURE CXACHANGER -~ ﬂ-ﬁd F%5 . X,
: e T ~ Vew.__tosr  Acciwpenr - Comnlrsoms. . S o
’ STUKTL VAL WA RCU 1G>
': ) ‘ E ¢ coit ' AssomEo 371-‘9' UOOSM . ’
i 1.0U VELOCITY WATER CIRCUITING : . : . .
2 (Sreswm ;.:»;.&__B.Mermﬁ : e -
- '3 e .
" PACIFIC GAS AND ELECTRIC : . ' . - %
£
fu' . . . - .
e MCTUR COOLING SYSIEN PARANETERS |
s MOTOR DIAMETER 33.25INCHES LEHGTH S4.UBINCHES A 32.00 INCHES
L. b 52,00 INCHES C S4.00 ItICHES 0 37.00 INCHES E 249.00 INCHES -
he LOSSES 8.50 KILOWATTS - - : ; —
20 CONTATNHENT - ,
: 72521 _PSIA ’ ‘e ____e.-
l:
: DENSLTJES AIR 004287 Lﬁg{gg zxsgATER VAPOR 0.22033 LBM/CU FT : '
ot FEMEERATURE AZL TIDES £ _SUREACE_AREA._34454.50 £X : — :
1 Tal.” PRESSURE 1R —T8.U74PSTA WATER VAPOR ~—91+v926PSTA . . .
» oaustrxes ATR 0.05293 LBM/CU FT WATER VAPOR 0.20838 LaM/7CU FT ,
| CONVECTIONCOEFFICIENT 11,0409 8TU/HR~SN FT=nEGF OCONV 160+88TU/HR
a7 HASS TRAUSPORT COEFFICIENT 13.6285 FT/HR _ OMASS _ 38815.1 8TU/HR : - —
2 . CONDENSATION RATE 4342 LBM/HR A S . .
i’: INSIDE CONVECTION COEFFICIENT 4.0000 BTU/HR~SQ FT=DEG F ) "
i 8 OSURE e e et e e e
ﬂ. TERPERATURE SZ3- 9T Dot P SR e ACE ARFR 44 TS0 F T : . :
i PARTIAL PRESSURES AIR 13.944 PSJA WATERVAPOR 96.056 PSIA .
DENSITIES AlR 0.04797 LBM/CY FT FATFR VAPOR 0021720 LBM/CU FT
3 CONVECTION COEFFICIENT  (.6564 BTU/HR-SQ FT-DFEG _F_UWCONY 317 BYU/HR . et e o
34 HASS TRANSPORT COEFFICIENT 806506 FT/HR QNASS 894J~IBTU/F

s CONNDENSATION RATE 10403 L8N/ . . I
- INSIDE €ONVECTIONCOEFFICIENT 1.0433 BTU/HR= £88 -e1-0EG F : .

< A E]vnegm& M’o-rag ' :

L oeslo -
3 F= a.so FINS/INCH TFa oS unan [NCHES nu= o 6250 INCHES 0TO= 0.,6437 [NCHES . , . .
il RIl= 132549) THCHES Tf= 0.0490 JNCHES PT=_1:50U0_INCHES_PL= 142990 LNCHES i — R
¢ W3 3000 [NCHES H= 24400 TNCHES 8 RUNS VCF= 88.27 FPH vun ¢.§u4 FPS ] ] .
"/’rl&-m | AIR AND YATER INLET an0 EXIT_CONDITIONS. . G

124 Al= 1.»5.60 DEG_F PglR:lll) 000 PS1 walRe 1022914404 (B/HR ¢~ 2731.33 SCEM), ____H _E:;cumosn_(oﬂamavs_. ——
:,M'ER;&ynua—‘l'z'so'OU DFG F @AATENT 2+51104+07 LH/NR. (. S0+82 GPN) - EAF :

18 TAES 129463 DOEG F TWE= 128.06 DEG F 0afR= 7.86590,+04 pTU/H .
URATER= 7.6833,+0471TU/HR OHTFa 7.6839.+04 BTU/HR RHOa= 0.48174 L3/CVU FT

is

GARKT Whng ovr AR SI1DE PRESSURE DROP : —mmTTT )
:: ARF= 0e932 ARTa 0.560 POA= Q.151 INCHES OF WATER POR=10.000 lUCHES OF WATEKR - : —
. S WATER SIDE PRFSSURE DROP ) “

' WALER JEMPERATURE 127 DEG F : O
: NRE= 3¢383,+04 POWx 3.886,+00 PS] ) :

: : HEAL TRANSFER _PARAMETERS - —— e et am e n meme el e =
. ATi=  46.00 $2 FT aATO=_ 53.93 SQ F7_ ACOL=_ 5151 SQ FT " ) .

AFIN= 729.U2 SU FY arld=  7an.54 SQ FT
Mis 1195.1U gTY/HR~S0 FT=pEG F FI= 0.00050 HR-SO FI=pg6 F/aTux v i e

.
- ot
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) KT=" G IO BTU/hR-FT=DEGF HES 3500, G0 B TU/RR=SE FT=DEG ¥ "
KE=  215.0U TU/HR=FT~DEG F HA= 10+889 BIU/HR=SU FT~0tG F
. . U= 7ebh RTU/HR=5Q  FT=DEG F
e s as s Kz Q492247 _8TULHR =S _FI_FACE=DEG. HED“RON
- . a AUGHENTED UBY Nelil PERCFNT FTAF= UeB96
THERMAL IMPEDANCES BASED ON TOTAL AIR SIOE AREA
— —_— Qs fAALKZRINT Y+l MID i
' FUBE SIDE CONVECTION 0.01420 HR-SQ FT=DEG F/8TU ~10.88 PERCENT
e TJUBE_SIDE_FOULING 000846 HR=SA EI=0FG F/8IU 6,50 PERCENT
’ TUBE NETAL CONPUCTION D.0NN29 HR=SQ FT~DRG F/BTU 0.22 PERCENT
CONIACT IhPEQANCE (00579 AR=SQ FY=DEG F/RTY 4,43 PERCENT
CULLAR CONDUCTION  0+00004 HR=SQ FT~DEG. F/8TU " 0.03 PERCENT
e _AIR SIDF_CONVECTION. 0s10174 HR=SN FT-DEG F/BTU 77.94 PERCENT
A3 PN EFFILILNCY o »
TOTAL | 013055 HR=SW .FT~DEG F/BTU
i TSPOTCER _HFIGHT o.uunu lncncs
CORRUGATIONS PEFR PITCH® .
' ‘ HA AUGMENTED BY U.00 PFl\CENT )
——— : : PUA AUGHMENTED _bhY DUV _PERCENT
i N . GRATZ nUNRER — 0.00 :
- . l' ._ . . - .. bl el i -0—--—-«‘--—.
.. Sy .
s - -
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