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THIS IS A SUPPIDENTAL REPORT 'IO LER 315/85-031-00 DATED ALUJST 8, 1985.

ON JULY 9,1985, AT 1130 HOURS (WITH UNIT 1 SHUIDOWN EDR REFUELING WITII !O FUEL IN
THE CORE AND UNIT 2 AT 100 PERCENT REACIOR THERMAL POWER) , IT NAS DETEPMINED THAT
RESIDUAL HEAT REMOVAL (RHR) SYSTEM LOCAL FIOf MEASURENENTS DID Nor COINCIDE hTIH
PROCESS INSTlumrATIm INSTAT.TFD IN THE SAFEIY INJECTION PATH. ON JULY 15, 1985, AT
1600 HOURS (UNIT 1 STATUS UNCHANGED, UhTT 2 AT 95 PEFCENT REACIOR TIERMAL POWER), A
SIMILAR DISCREPANCY WAS DISCOVERED CONCERNING RHR COOIDOWN FIOf INDICATIm.

INVESTIGATION REVEALED HIAT THE PROCESS INSTIUmfATION WAS INDICATING HIGER
FICWS THAN ICIUALLY EXISTED. THE INSTRUMENTS IN CUESTION ARE USED 'IO ENSURE
OCMPLIANCE WITH TECHNICAL SPECIFICATIONS 3.1.1.3 AND 3.9.8.1. ADDITIONALLY, TIE
COOIDOWN FLON INDICATION IS USED AS A SIGNAL SOURCE FOR AN RHR IG-FIOf AIARM.
THE RECAT.TRRATION OF TIE INVOLVED INSTRUMENIS (IFI-311, 321 AND 335) , USING
CORRECIED CALIBRATION DATA, WAS COMPIETED ON AUGUST 19, 1985. A REVIEN OF
SIMIIAR INSTRUMENTATION HAS BEEN CONDUCIED, NO OHIER ERPONEXXJS CALIBRATION
DATA HAS BEEN IDENTIFIED.

A SAFETY ANALYSIS OF DEGRADED RESIDUAL HEAT REhDVAL SYSTM FIOV HAS BEEN COMPIETED.
MINIMUM FIOf RATES REQUIRED 70 KEEP TIE REACIOR NATER TmPERATURE BELON 2000F WERE
CAICUIATED FOR 7hD SETS OF ENVIROMNTAL CONDITIONS. THE ANALYSIS SHOWED THA'P 'HE
RESULTING REDUCTION IN FIO1 DID NOT CCNSTITUTE AN UNREVIEWED SAFLTY QUESTI(N.
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TilIS IS A SUPPIINENTAL REPORT TO LER 315/85-031-00 DATED AUGUST 8,1985. THE
INFDDRTION OCNTAINED HEREIN IS CURRENTLY UNDERGOING CORPORATE REVIEW, ANY
SIGNIFICANT OIANGES AS A RESULT OF THIS REVIEW WILL BE REPORTED.

CN JULY 9,1985, AT 1130 HOURS (WI111 UNIT 1 SHUIDOWN FOR REFUELING WITH NO FUEL IN
THE CORE AND UNIT 2 AT 100 PERCENT REACIOR THERMAL POWYR) , IT WAS DETFRMINED THAT
RESIDUAL HEAT REMWAL (RilR) (IEEE/BP) SYSTEM IOCAL FIOV MEASURDENTS, OBTAINED hMILE
PERFORMING MAINTENANCE ICTIVITIES, DID NOT COINCIDE WITH PROCESS INSTRUMENTATIO4
INSTALLED IN THE SAFETY INJECTION PADI. ON JULY 15, 1985, AT 1600 HOURS (UNIT 1
STATUS UNCHANGED, UNIT 2 AT 95 PEFCENT REAC70R 711ERMAL POWER) , A SIMIIAR DISCREPANCY
WAS DISCOVERED OCNCERNING RHR 0001DOhN FIDi INDICATION.

SUBSEGJENT INVEETIGATION REVEALED TIIAT TIE PROCESS INSTRUMENTATION WAS INDICATING
HIGER FICWS 711AN ACTUALLY EXISTED. 111E INSTRUMENIS IN QUESTION ARE USED 'IO ENSURE
CCMPLIANCE WITH TECHNICAL SPECIFICATIONS 3.1.1.3 AND 3.9.8.1, hEIOi REQUIRE
A MINIMUM FIOV OF 3000 GPM h1EN USING 'IllE RHR SYSTEM. THIS ENSURES DIAT ADEQUATE
DECAY HEAT RDOVAL EXISTS AND THAT TilERE WILL BE SUFFICIENT FLUID MIXING 70 PREVENT
BORON STRATIFICATION IN TIE EVENT OF A BORON DIIlfrION ACCIDENT. ADDITIONALLY, THE
COOIIXMJ FIDf INDICATION IS USED AS A SIGNAL SOURCE FOR AN RHR IG-FIN ALARM. THIS
AIARM WAS SLT FOR A VALUE OF 2000 GPM AND WAS INTENDED TO PREVE27T PUMP DAMAGE IN THE
EVENT OF INADVERTENT CIOSURE OF TIE SHUIOFF OR ISOIATION VALVES IN 7112 RHR PUMP
SUCTIm LINES. TIE RECALIBRATIm OF 71E INVOLVED INSTRUMENTS (IFI-311, 321 AND 335),
USING COxurLu.D CALIBRATION DATA, WAS COMPIfrED ON AUGUST 19, 1985. A REVIEW OF
SIMILAR INSTRUMENTATION IIAS BEEN OEDUCTED, NO OrlER ERRCNIOUS CALIBRATION DATA IfAS
BEEN IDENTIFIED.

INVESTIGATION OF TIE INSTRUMENTATION REVEALED TIIAT THREE FAC70RS CONTRIBUTED TO THE
FLOW MEASURDENT DISCREPANCY: 1) 71IE SCALE GRADUATION MARKS ON THE INDICATORS WERE
IN ERROR, 2) TIE TRANSMITTER CALIBRATIONS WERE DONE TO AN ERRONEOUS RANGE, AND 3) TIE
Duru<rNTIAL PRESSURE VERSUS FION CONDITIONS HAD BEEN CAICUIATED AT A WATER
TD1PERA7URE OF 400*F. TIE MAJOR SOURCES OF TIE DISCREPANCY WERE 11E SCALING AND
TRANSMITTER ERRORS. THE WATER TEMPERATURE INTRODUCED AN ADDITIONAL ERROR, BECAUSE
'IIIESE INSTRUMENTS APE USED FOR TECIINICAL SPECIFICATION CWPLIANCE hEEN TifE WATER
TEMPERATURE IS LESS 'IllAN 400'F.

CCNBINING ALL OF TIE ERRORS, IT NAS DLTERMINED THAT; 1) THE ACTUAL FIOV MAY HAVE BEEN
AS IDi AS 2026 GPM hiiEN THE INDICATED VAIDE WAS 3000 GPM, AND 2) TIIE RHR SYSTEM
IDW-FIDi AIARM (INSTALLED AS PART OF A UNIT 2 LICENSING CmDITION) WOUID HAVE
ACTIVATED AT APPROXIMATELY 675 GPM RATIIER TliAN 2000 GPM.

DURING AN INVESTIGATION OF TIE ABOVE CONDITIONS, IT WAS DISCOVERED TliAT DURING RHR
SYSTEM OPERATION, WITHOUT A IDi FIDi ALARM, AN ALTERNATE FIDi PATH WAS SOMETIMES USED
(SEE LER 315/85-040-00). THIS WAS DONE 'IO MINIMIZE PIPING VIBRATINS TIIAT OCCURRED
DURING RHR SYSTEM OPERATION. ONLY FION INDICATION IS PROVIDED h1IEN 711IS FIDN PATH IS
UTILIZED.

EVALUATION OF DEGRADED FIG CONDITIm

EVAIDATICNS HAVE BEEN DONE TO ASSESS TIE rrr'rLT OF TIE DEGRADED FIN CONDITION CN
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DECAY HEAT RD10 VAL AND BORON STRATIFICATION. ALSO EVALUATED hERE THE CCNSEQUENCES
OF TFE REDUCED IM-FION ALARM SLTPOINT. THESE EVALUATIONS HAVE SHOhW THAT AN ACIUAL
FIN OF 2000 GPM NOULD BE ADEQUATE TO RDDVE THE DECAY IEAT. MIE ACIUAL FIN RATE
WITH THE INSTRUMENT ERROR WAS FOUND TO BE HIGER THAN THE MINIMUM REQUIRED AS
EVALUATED BY BCffH AEPSC AND WESTINGHOUSE (1<trurNCE 18) .

BORON STRATIFICATION NAS ASSESSED BY CWPARING THE TURBULENCE AFD CORE CROSSFION THAT
VGID EXIST AT 2000 GPM 70 h' HAT EXISTS AT 3000 GPM. AT 3000 GPM (THE TECHNICAL
SPECIFICATION LIMIT AND TIE RHR PUMP DESIGN FIN) BORON STRATIFICATIW NOUID NOT
OCCUR. THE EVALUATION SHOhED DIAT THE REYNOLDS hEMBER IN DE DOh'NOOMER OF THE
REACIOR VESSEL IS IN THE TURBULENT REGION. TURBULENCE IN THE DOWNCOMER NOUID PRWOIE
MIXING, TiiEREBY 1<tvuuNG ANY CONCENTRATION GRADIEtIIS THAT MAY HAVE EXISTED NHEN MIE
FLUID Et7fERED THE DOWNOOMER. UPCN ENIERING THE IOhER PLENUM OF THE REACIOR VESSEL,
UE MOMENIUM OF HIE FLUID COMBINED WITH TIE tyttL% OF A SUDDEN EXPANSION NOUID TEND
TO ENTRAIN SURROUNDING FLUID, FURTHER REDUCING CONCEtTfRATION GRADIENIS. FINALLY,
CROSSFIN IN THE CORE NOUID PROMarE ADDITIONAL MIXING. TIE CROSSFIN IS A FUNCTION
OF HE REYNOIDS NUMBER TO THE 0.9 POWER (1<tratNCES 2 AND 5) . THE CROSSFION AT 2000
GPM NOUID BE 69 PERCENT OF THAT AT 3000 GPM. THUS, A SIGNIFICANT AMOUNT OF CROSSFION
WOUID EXIST. (SEE ANALYSIS SELTION.)

CECE TIE FIN EXITS THE CORE, TIE RHR PIPING TURBULDKE WOUID BE VERY HIGI, AND
CCNSIDERABLE MIXING NOUID OCCUR, ESPECIALLY AS DE FLUID FIOh5 THROUGH DE PUMP.

BASED ON THE FOREGOING MIXING EVALUATION, IT IS CONCLUDED TIIAT BORON STRATIFICATION
IS NOT A CONCERN WITH 2000 GPM RHR FIN.

BASED ON TIE Et"4LUATION OF TIE FEfER ERRORS, IT IS ESTIMATED THAT HIE IG-FION AIARM
NOULD HAVE ACTIVATED AT 675 GPM RATHER HIAN DIE 2000 GPM FOR WHIGI IT NAS SET. DE
IM-FION ALARM NAS SET SPECIFICALLY 70 WARN THE OPERATOR THAT THE SHUIOFF OR
ISOIATION VALVES HAD BEEN INADVERTH7 FLY CIDSED, AN ACTION WHICH NOULD REDUCE THE FIN
70 ZERO. TIE OPERATOR HOUID THEN TAKE ACTION 10 MITIGATE DE CCNSEQUENCES OF TIE
EVEt7f. DE ACIUATION OF THE AIARM AT 675 GPM NWID STILL SERVE THIS PURPOSE.

MIEN USING TIE ALTERNATE FIm PATH, IN WIIICII NO RHR SYSTEM IOW-FIm AIARM IS
AVAIIABLE, THE FIN INDICATORS AND TIE MOIOR AMPERAGE METTERS WOUID ALERT DE OPERATOR
TO A IN-FIN CONDITION. TIIUS, TIE OPERATOR HAS THE CAPABILITY 70 DETECT A IN-FIm
CONDITION,

UE MOST CRITICAL TIME II)R A IOSS OF RHR FIN TO OOCUR IS MIEN TIE REACIOR IS DRAINED
TO HALF-IDOP MIEN IN MODE 5 (COID SIRTfDCEN) . UNDER THESE CONDITIONS, WLY ONE RHR
PUMP IS IN OPERATION (i<tratNCE 3) . THUS ONLY CNE PUMP COUID BE DAMAGED BY THE
INADVERTENT CIOSURE OF THE PUMP SUCTICN VALVES, AND THE OIIER NOUID BE AVAILABLE FOR
SERVICE. (THIS IS CONSIDERED TO BE UNLIKELY BECAUSE POWER IS RD10VED FROM THE VALVES
WHEN HEY ARE OPEN.)

TIE IOSS OF RHR FIN HAS BEEN EVALUATED IN TIE FSAR (1<tlutNCE 15), AND TIE TECIINICAL
SPECIFICATICNS ALIm HE RD10 VAL OF RHR FION EOR UP TO ONE HOUR (1<t2utNCE 16) . ON
TIIIS BASIS, IT IS JUDGED HIAT AD:EUATE TIME EXISTS FOR HIE OPERATOR TO DLTECT A
IM-FIN CONDITION AND TAKE ACTION 70 RESTORE COOLING WITHOUT THE ALAM1.

g,,o.M 2 .
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KEY ASSUMPTIONS

CAICUIATIONS WERE PEREORMED 'IO DETERMINE TIE MINIMUM RHR FIN WHICH h0ULD BE REQUIRED
'IO RDOVE DECAY HEAT. THE ASSUMPTIONS USED IN 'ITE ANALYSIS WERE THAT THE IAKE WATER
TE'@ ERA'IURE IS 85*F AND TIE MAXIMUM TEMPERA'IURE OF TIE REACIOR COOLANT WATER IS
200*F. 'IHE IAKE SERVES AS THE ULTIMATE HEAT SINK EOR THE DECAY IEAT GENERATED IN THE
CORE. THIS TEMPERA'IURE ULTIMATELY DETERMINES TIE COOIANT FIM 'IO TIE REACIOR CORE
REQUIRED. THE MAXIMUM REACIOR COOIANT TmPERA'IURE IS SEP BY TIE TECllNICAL
SPECIFICATION LIMIT OF 200*F IN MODE 5.

IT WAS AISO ASSUMED THAT THE PRODUCP OF OVERALL HEAT TRANSFER COEFFICIENT AND SURFACE
AREA (UA) WAS CONSTANT AND EQUAL 'IO THE DESIGN VALUE IN 'ITE CmPGENT COOLING WATER
HEAT EX01 ANGER. A RATIO WAS COMPUTED FOR UA AS A FUNCTION OF REDUCED FIN FOR THE
RHR HEAT EXCHANGER. FIN RATES OINER THAN RHR FIN RATE (SUCH AS COMPONIMI COOLING
WATER AND ESSENTIAL SERVICE WATER IOOPS) WERE ALSO ASSUMED 'IO REMAIN CCNSTANT AND
EQUAL 'IO DESIGN VALUES. CONSTANT PRESSURE SPECIFIC HEAT WAS TAKEN AS 1.0 B'IU/LBM/*F
EOR ALL FIN STREAMS.

DECAY HEAT WAS CAICUIATED USING Nrrar2JCE 1 MEIRODOIOGY.

TIE MINIMUM FIN RATE WAS ALSO CAICUIATED FOR AN ADDITIONAL CASE WITH 20 PERCENT
MARGIN ON DECAY IIEAT AND A LAKE WATER TEMPERATURE OF 95*F.

ANALYSIS

TilIS SECTION PROVIDES DETAILS OF CAICUIATIONS 'IO DEIERMINE TIE MINIMUM FIN RATE
REQUIRED 'IO RD0VE 'IIE DECAY HEAT FRCM 'I1E REACIOR. THE RHR SYSTEM WAS ILODELED USING
THE FIN DIAGRAM SHOWN IN FIGURE 1. THE PRnnm4 INVOLVES SIX EQUATIONS AND SIX
UNKNOWNS (THE TEMPERA'IURE OF EACH STREAM) . TIE BASIC EQUATIONS 'IO BE SOLVED ARE:

(1) Og=Mg gC AT

(2) Of=Ug t 1A 6T

EQUATION (1) DESCRIDES TIE SENSIBLE IIEAT GAIN OR IDSS IN TIE COOLANT. EQUATION (2)
DESCRIBES TIE HEAT TRANSFER BEIWEEN '1 TIE FLUIDS FIOWING ON 'ITE SHELL SIDE AND 'I1E 'IUBE
SIDE OF TIIE HEAT EXCHANGER. TIE LOG MEAN TmPEPATURE Durar2JCE, A T IN EQUATIm
2, COMPENSATES EOR THE FACT THAT THE TEMPERA'IURE Durut.NCE BEIWEEN TE HOP AND COLD
FLUID MAY OIANGE AS BOTH FLUIDS TRAVEL <SE 'IIIE IEAT EXQIANGER.

TIE PRODUCT OF TIE OVERALL lEAT TRANSFER COEFFICIENT, U, AND THE HEAT EXCIIANGER
SURFACE AREA, A, WAS DETERMINED FRQ4 TIE DESIGN CONDITION GIVEN IN TABLE 1. THIS WAS
ACCOMPLISHED BY REARRANGING EQUATION 2 'IO GIVE

(3) UA = O /ATj g

.
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ne CAICUIATED VAwES OF UA ARE GIVE IN TABLE 1.

TIE DECAY HEAT USED IN TIE EQUATION h%S DETERMINED BY

(4) P/P (t , t ) = P/P (* , t ) - P/P (e, t +t)
g s g s g g s

h1ERE

P/P = POWER TO EULIePOWER RATIO
t = urrLnVE EUIL POWER SECONDS AT 3411 m
t = NUMBER OF SECONDS SINCE SHUID0hN

(5) P/P (* , t ) = A tg s s

h7IERE A AND a ARE VAGES OBTAINED FROM REFERMCE 1.

BASED ON I202 (Nrrt.HtNCE 6) nyrLnVE EUIL-POWER-DAYS, TIE DECAY HEATS WERE
CAICUIATED FOR DECAY TIMES OF 2.5 TO 6.0 DAYS. TIIESE RESULTS ARE GIVE IN TABLE 2.

TIE COMPOE7f COOLING h%TER HAS HEAT IDADS OIffER THAN TIE DECAY HEAT FROM DE CORE.

TIE TOIAL AFOUNT OF y) B7UfHR.
E HEAT IDADS WAS OBTAINED FRCM TIE DESIGN VAWES AND h%S

FUUND TO BE 34.9 (10 EDR TIE CAICULATION OF TIE MINIMUM IOW E10W TIE DECAY

HFAf) AT 2.5 DAYS, 40.4 (10 ) B7U/HR WAS USED.IllIS MADE TIE TUIAL IIEAT IDAD 75.3
(10 B7U/HR.

MASS FIDWS IN TIE SYSTEM, (OIHER THAN RHR FION WHICH WILL BE CAICUIATED), WERE
OBTAINED FROM HE DESIGN VALUES. THE COMPONENT COOLING WATER FION hEICH IS DIVERTED
TO TIE AUXILIARIES IS SUMMARIZED (TABLE 3) . TIIE MASS FIDWS USED IN THE CAICUIATION
ARE SIM RRIZED IN TABLE 4.

TIE MINIMUM MASS FION RATE REQUIRED TO RENOVE DECAY HEAT AFIER 2.5 DAYS WITH A IAKE
TEMPERATURE OF 85'F h%S DETERMINED BY ITERATION TO BE 1000 GPM.

TO ACCOUNT. EOR UNCERTAINTIES IN TIE DITAY HEAT VALUE, A MARGIN OF 20 PERCENT WAS
ADDED WITH A IAKE TEMPERA 7URE OF 95'F AND TYE CAICUIATICN REPEATED. hEEN 71IIS WAS
DONE, TIE MINIMUM REQUIRED FION h2S DLTERMINED TO BE 1450 GPM.

THE QUESTICN OF BORON STRATIFICATION h%S ADDRESSED BY CCNPARING TIE REYNOIDS NUMBERS
AND MIXING PARAMETERS FOR 2000 GPM AND 3000 GPM RHR FIDW. THERE ARE SEVERAL PLACES
IN 111E PIPING hEERE MIXING COUID OOCUR. 71IESE INCLUDE TIE REACIOR COOIANT SYSTEM
PIPING, THE REACIOR VESSEL DOWNCOMER, nE REACIOR VESSEL UPPER AND IDWER PLMUM, THE
CORE REGICN, AND THE RHR SYSTEM PIPING. TIE REYNOIDS NUMBER FOR THESE REGICNS IS
SHOWN IN TABLE 5. EXCEPT FOR TIE PLENUMS (EDR hEICII NO CAICUIATION WAS MADE), AND
TIE CORE REGION, ifE REYNCIDS NUMBER EXCEEDS 4000. BECAUSE OF THIS, IT IS CONCLUDED
THAT FION WOUID BE TURBULENT AND THAT ADEQUATE MIXING WOUID OCCUR.

IN TIE CORE REGICN, FIDW IS LAMINAR. IiOWEVER, THERE IS MIXING DUE TO CROSSFION l

WITHIN TIE CORE REGION. A MIXING PARAMEIER
,

Ig,o.. =A
1
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(6) # = g = K Re

EXISTS h11ICH RATIOS CROSSFIN IN THE CORE TO THE AVERAGE CDRE FIN (1<tyt2<tNCE 2) .
SINCE DE REYtOIDS NUMBER IS DIRECTLY PROIORTICNAL TO DE FIN IN THE SYSTEM, TIE
EQUATION CAN BE MODIFIED TO GIVE

(7) G = K (G) *

FRCM THIS, TIE CROSSFIN AT BO DDYtJ< TNT FIN RATES CAN BE CCNPARED.

f2 ~G
(8) 2

,

G1 .G1,
THE TECHNICAL SPECIFICATIONS REQUIRE A MINIMUM OF 3000 GPM 70 PREVENT STRATIFICATION,
AND DE ACTUAL FIN THROUGH DIE SYSTEM MAY HAVE BEEN AS Im AS 2000 GPM. USING
EQUATION 8, IT CAN BE SEEN THAT TIE CROSSFIN AT 2000 GPM I
APPROXIMATELY 69 PEBCENT OF THAT AT 3000 GPM - (2000/3000)g,g FIN NOUID BEElIS CROSSFIM,.

70GETIER WITH THE MIXING THAT NOUID OOCUR IN TIE PIPIIKi AND TIE DOh1EOMER, IS JUDGED
TO BE SUFFICIa*f TO PREVENT SIGNIFICANT BORON CONCENTRATION.

IT IS CCNCLUDED THAT HIE Im RHR FIN DOES hUr CONSTITUIE AN UtmEVIEhTD SAETTY
QUESTION AS DEFINED IN 10 CFR 50.59, NOR DID HIEY <REATE A SUBSTANTIAL HAZARD TO TIE
HEALTil AIO SAFETY OF TIE PUBLIC.

g,o.Mx..
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TABLE 1

HFAT EXCHANGER DESIGN CONDITIONS

RHR HEAT EXCHANGER
6DESIGN HEAT IDAD, BIU/HR 41.1 x 10

SHELL SIDE INLET TDTERATURE, 'F 95.
TUBE SIDE INLET TEMPERATURE, *F 140.
SHELL SIDE OUIILT TH@ERATURE, 'F 111.6
'IUBE SIDE OUTLET TH@ERATURE 112.3

6CAICUIATED UA, BTU /HR *F 1.836 x 10

CCW HEAT EXCHANGER
6DESIGN lEAT IDAD, BTU /HR 76 x 10

SHELL SIDE INIET TDTERATURE, 'F 114.
TUBE SIDE INLET TH4PERATURE, 'F 76.
SHELL SIDE OUTIET TEMPERATURE, 'F 95.
TUBE SITA CUTIET TEMPERATURE, 'F 92.

6CAICUIATED UA, BTU /HR 'F 3.71 x 10

.

1 TABLE 2

DECAY HEAT AS A EUNCIION OF TIME

TIME AETER DyYHEAT,
SHUIDOWN, DAYS 10 B7U/HR

2.5 40.4
3.0 38.1
3.5

'

36.2
4.0 34.6
4.5 33.3
5.0 32.1
5.5 31.1
6.0 30.2

N#AC FORM 366A
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TABLE 3

AUXILIARY COOLING h%TER FIDWS

COMPONENT FIN, GPM

REACTOR COOIANT PUMP 560
SEAIJATER HEAT EXCHANGER 38
IEIDOWN HEAT EXQ1 ANGER 300
SPD7f EUEL HEAT EXCHANGER 1500
RHR PUMP 10
SI PUMP 40
SPRAY PUMP 20
CHARGING PUMP 90
PENEIBATIONS 300
GAS COMPRESSOR 13
REAC'IOR SUPPORP 40

'IDIAL 2911

(REFERENCE 14)

TABLE 4

MASS FLOWS USED IN ANALYSIS

FIN STREAM
6(REFER 'IO FIGURE 1) MASS FIDi, 10 LB/HR

M TO BE CAICULATED
2.56
4.67
4.04

(REFERENCES 12, 13, 14)
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TABLE 5

REYNOIDS NUMBERS

IOCATIm REYNOIDS NUMBER

3000 GPM 2000 GPM

REACIOR INIrr 631,500. 421,000.

REACIOR OUIIrr 598,836. 399,224.

REACIOR DOWNCWER 27,000. 18,000.

REACIOR CORE 1,020. 850.

RHR PIPING 2,880.000. 1,920,000.

(REFERDEES 7, 8, 9, 10, 11, 17)
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RtzwrzCES

(1) NUREG/CR-2507 " BACKGROUND AND DERIVATION OF ANS 5.4 STANDARD FISSION PRODUCT
RELEASE bODEL," JANUARY,1982.

(2) XN-NF-81-73, "'IURBULDTI' MIXING IN ROD BUNDLES," OCIOBER,1982.

(3) PMP OHP 4021.017.002, " PLACING THE RHR IN SERVICE."

(4) DOC HP 106, "RHR SYSTEM DESCRIPTIm".

(5) McClaE AND SMI'IH, " UNIT OPERATIONS OF CHEMICAL HKiINEERING," 1956, P. 53.

(6) NU'JDR EUEL REEDAD SPECIFICATION EOR D.C. COOK PLANT, SPEC. NO. DCGE-104-QCN,
OCrJBER 1984, REVISI N 2.

(7) P.iAR, TABLE 3.2.1-1.

(8) FSAR, TABLE 3.4-1.

(9) FSAR, TABLE 4.1-3.

(10) DhG 1-5143, FIN DIAGRAM EMERGENCY CORE COOLUKi (RHR), REVISION 30, 5-7-85.

(11) DWG 2-5143, FIN DIAGRAM EMERGENCY CORE COOLING (RIR) , REVISION 29, 10-25-84.

(12) FSAR, TABLE 9.8-5.

(13) FSAR, TABLE 9.5-3.

(14) FSAR, TABLE 9.5-2.
:

(15) FSAR, SErrIm 9.3.

(16) TECHNICAL SPECIFICATIm 3.4.1.3.

(17) DWG 11-5128 FIDW DIAGRAM REAC'IOR COOIRTP, REVISION 16, 3-21-85.

(18) WESTINGOUSE PRELIMINARY EVALUATION, RHR REDUCED FIm IN MODE 5, AUGUST,1985.
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NCMENCLATURE

Qi HFAT FILW B'IU/HR=

MASS FIIM RATE EUR STREAM i LB/HRM. =
1

HEAT CAPACITY B'IU/IB 'FC =

P

TEMPERATURE Durra <tzCE FOR STREAM i 'FT. =
1

OVERALL HEAT TRANSFER B'IU/HR ET opU. =
1

A. HEAT TRANSFER AREA FOR HEAT ET2=
1

EXCHANGER i

T II)G MEAN TEMPERA'IURE Dnyta<t2EE FOR 'F=
.

'1 HEAT EXQIANGER i

ACIUAL REACIOR POWER Wp =

P RATED REACIOR POWER W=

t t.tyrL'nVE FULL-POWER OPERATING TIME DAYS=

t TIME SINCE SHUIDOWN DAYS=
s

G CROSSFILM LB/ET2 SEC=

G AVERAGE COOLANT FIIM LB/ET2 SEC=

[ MIXING PARAMETER DIMENSIONLESS=

h#C FOAM 344a
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FIGURE 1. RHR LOOP CONFIGURATION MODEL
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es
,", INDIANA & MICHIGAN ELECTRIC COMPANY

DONALD C. COOK NUCLEAR PLAh"f
P.O. Box 458. Bridgman, Michigan 49106

(616) 465-5901

September 9, 1985

United States Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Operating License DPR-58
Docket No. 50-315

Document Control Manager:

In accordance with the criteria established by 10CFR50.73
entitled Licensee Event Reporting System, the following
report /s are being submitted:

RO 85-031-01

Sincerely,

w :.
-4e- W.G. Smith, Jr.

Plant Manager

/cbm

Attachment

cc: John E. Dolan
J.C. Keppler, RO:III
M.P. Alexich
R.F. Kroeger
H.B. Brugger
R.W. Jurgensen
NRC Resident Inspector
R.C. Callen, MPSC
G. Charnoff, Esq.
J.M. Hennigan
INPO
PNSRC
J.F. Stietzel
A.A. Blind
Dottie Sherman, ANI Library ff
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