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indiana Michigan

Power Company .
500 Gircle Drive

Buchanan, M1 49107 1395

@

INDIANA
MICHIGAN
POWER

October 21, 1997 AEP:NRC:0900M

10 CFR 50.90

Docket Nos.: 50-315
50-316

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Donald C. Cook Nuclear Plant Units 1 and 2
REQUEST FOR ADDITIONAL INFORMATION
TECHNICAL SPECIFICATION 3/4.6.5 AND

TECHNICAI, SPECIFICATION BASIS 3/4.5.5
PROPOSED CHANGES

Reference: AEP:NRC:0900K, Donald C. Cook Nuclear Plant
Units 1 and 2, Request for Exigent Technical
Specification Amendment, Technical Specification
3/4.6.5, Ice Weight and Surveillance Requirement
and Technical Specification 3/4.5.5 Basis,
Refueling Water Storage Tank Change, dated
Octobexr 8, 1997.

This letter transmits data supportlng our proposed technical
spec1f1catlon change to increase the minimum ice mass required in
the ice condenser during operation (referenced letter). The total
minimum ice mass listed in the request has been analyzed by Fauske
and Associates, using the MAAP4 computer code, and a presentation
was made to your staff on October 9, 1997, providing the results of
the analyses.

Durlng the meeting, we were asked to provide a copy of the code
input parameters, and a non-proprietary version of the material
that was presented at the meeting. Attachment 1 to this letter
contains the code input parameters. Attachment 2 contains a non-
proprietary version of Fauske and Associates’ presentation.

Sincerely,

SWORN TO AND SUBSCRIBED BEFORE ME

TaIs S/ __ DAY OF L/74AR, , 1997

vlb J .
Notary Public

My Commission Expires _ /<Z/-Roo/

.E. E. Fit patrlck
Vlce President

Attachments

L nr‘\?‘}

9710240236 971021 i UINDA L. BOELCKE

PDR  ADOCK 05000315
P PD

Notary Public, Berrien County, M
R My Comission Expires Jonuary 21, 2001

My{/(mﬂm/imnjmu/um/ii}ii}
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U. S. Nuclear Regulatory Commission
Page 2

c: A. A. Blind
A. B. Beach
MDEQ - DW & RPD
NRC Resident Inspector
J. R. Padgett

AEP:NRC:0900M
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Attachment 1 to AEP:NRC:0900M

MAAP4 INPUT PARAMETERS USED FOR
DONALD C. COOK NUCLEAR PLANT UNITS 1 AND 2 ANALYSES
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* D, C. COOK UNIT 1: DRAFT PARAMETER FILE FOR MAAP +

*ok PREPARED FOR

ok THE AMERICAN ELECTRIC POWER SERVICE COMPANY
*k BY

*k FAUSKE & ASSOCIATES, BURR RIDGE, IL.

k¥

Kx

** IMPORTANT NOTES ON THIS SPECIFIC PARAMETER FILE:
*ok

** 1. This paramcter file was created by taking the current COOK_IPE
**  MAAP 3.0B parameter file and using the information in the D.C.
**  Cook Containment Data Collection Notebook.

**  Unless otherwise marked, values are specifically for D C COOK.
**  Single values taken from from ZION plant data are identified in

** in the appropriatc calculation sheets.
%k
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**THIS DECK IS IN BR UNITS (FT-LBM-HOUR-DEGF-GPM)

*%¥

*BR
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*CONCRETE AND CONTAINMENT SHELL (PARAMETER GROUP #1)
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** UNLESS OTHERWISE STATED, CONCRETE PROPERTIES ARE FOR "PURE"

* %k

** NOTE: CONSTITUENT MASS FRACTION (NOS. 05 - 15) SHOULD SUM TO 1.

*k

** D,C. CONTAINMENT EMPLOYS LIMESTONE/COMMON SAND
kk

CPCNO 0.341 AVERAGE SPECIFIC HEAT OF CONCRETE

TCNMP 2546.6 MELTING TEMPERATURE OF CONCRETE

LHDEC 401.88 ENERGY ABSORBED IN ENDOTHERMIC CHEMICAL REACTIONS
o DURING CONCRETE DECOMPOSITION

LHCN 274. LATENT HEAT OF MELTING

Xk

**ALL THE CONCRETE MASS FRACS SHOULD ADD UP TO ROUGHLY 1.; s

*x

MFCN(1) 0.2576 MASS FRACTION OF CONCRETE THAT IS SIO2

MFCN{2) 0.2733 MASS FRACTION OF CONCRETE THAT IS CAO

MFCN(3) 0.0144 MASS FRACTION OF CONCRETE THAT IS AL203

MFCN(4) 0.0016 MASS FRACTION OF CONCRETE THAT IS K20

MFCN(5) 0.0005 MASS FRACTION OF CONCRETE THAT IS NA20O

MFCN(6) 0.1201 MASS FRACTION OF CONCRETE THAT IS MGO,MNO,OR TIO2
MFCN(7) 0.0062 MASS FRACTION OF CONCRETE THAT IS FE203

MFCN(@) 0.0 MASS FRACTION OF CONCRETE THAT IS FE

MFCN(9) 0.0 MASS FRACTION OF CONCRETE THAT IS CR203

MFCN(10) 0.053 MASS FRACTION OF CONCRETE THAT IS H20

MFCN(11) 0.2687 MASS FRACTION OF CONCRETE THAT IS CO2

DCSRCN 4.088 REBAR DENSITY (MASS OF REBAR PER UNIT VOLUME OF
** REINFORCED CONCRETE)

TLIQCN 2546. LIMESTONE/COMMON SAND CONCRETE LIQUIDUS - 1670 K



TSOLCN

¥k

2096. LIMESTONE/COMMON SAND CONCRETE SOLIDUS - 1420 K

** DEFAULT VALUES TAKEN FROM ZION SAMPLE PARAMETER FILE

*¥k

FCNSOL
FLCNSO
FLCNSL
FLCNLQ
FCNSOI

*ok

FCNSO2

* %k

FCNSO3
ok
TCNLII
TCNLI2
TCNLI3
*%
NIWALD
POOL
NIWALS
XWCNS
XWCND
FGMCCI

%k
Kok

0.1  CNSOLID FRACTION FOR SOLIDUS PLATEAU

0.1  LIQUID FRACTION AT FCNSOL (0 IS IDEAL)

0.1  LIQUID FRACTION FOR PURE CN+SO SOLID

0.9  LIQUID FRACTION FOR PURE CN+SO LIQUID

0.49  FIRST CN COMPOSITION TO DECIDE UZR-CN LIQUIDUS
FOR LIMESTONE/COMMON SAND CONCRETE

0.5 SECOND CN COMPOSITION TO DECIDE UZR-CN LIQUIDUS
FOR LIMESTONE/COMMON SAND CONCRETE

0.51  THIRD CN COMPOSITION TO DECIDE UZR-CN LIQUIDUS

3716. LIMESTONE/COMMON SAND CN LIQUIDUS CORRESPONING TO FCNSO1
3680. LIMESTONE/COMMON SAND CN LIQUIDUS CORRESPONING TO FCNSO2
3644. LIMESTONE/COMMON SAND CN LIQUIDUS CORRESPONING TO FCNSO3

-1 WALL ORIENTATION FOR DOWNWARD WALL IN CONTACT CORIUM

1 WALL ORIENTATION FOR SIDEWALL WALL IN CONTACT CORIUM POOL
9.0 THICKNESS OF SIDEWARD WALL IN CONTACT WITH CORIUM POOL
10.0  THICKNESS OF DOWNWARD WALL IN CONTACT WITH CORIUM POOL
I GEOMETERY FLAG: 1 = ROUND; 2 = ROUND NO SIDE EROSION

3 = SQUARE NO SIDE EROSION

** FOLLOWING QUANTITIES ARE USED IN THE DETAILED CONTAINMENT FAILURE
** MODEL. THESE VALUES NEED NOT BE SUPPLIED IF THE "SIMPLE" MODEL IS

** USED. (SEE *DETAILED CONTAINMENT FAILURE SECTION BELOW FOR OTHER
** VALUES REQUIRED FOR THIS MODEL AND FOR DEFINITION OF THE "SIMPLE"
** CONTAINMENT FAILURE MODEL).

*%

** NOTE: FOR FREE-STANDING STEEL CONTAINMENTS, SUPPLY ONLY REBAR
** PROPERTIES AND STEEL ("LINER") THICKNESS

%%k

** D.C. COOK IS NOT USING THE DETAILED CONTAINMENT FAILURE MODEL

* %

PETEN
PEREB
PEPTEN
PEPREB
PSSPH
PSSPZ
PSSYHT
PSSYHR
PSSFHT
PSSFHR
PEL
PEPL
PSSYHL
PSSFHL

*k
A€k

0.0 ELASTIC YOUNGS MODULUS FOR TENDONS
0.0 ELASTIC YOUNGS MODULUS FOR REBAR

0.0 PLASTIC YOUNGS MODULUS FOR TENDONS

0.0 PLASTIC YOUNGS MODULUS FOR REBAR
0.0 PRESTRESS ON HOOP TENDONS
0.0 PRESTRESS ON AXIAL TENDONS

0.0 TENDON YIELD STRESS

0.0 REBAR YIELD STRESS

0.0 TENDON ULTIMATE STRESS

0.0 REBAR ULTIMATE STRESS

0.0 ELASTIC YOUNGS MODULUS FOR LINER
0.0 PLASTIC YOUNGS MODULUS FOR LINER

0.0 LINER YIELD STRESS
0.0 LINER FAILURE STRESS
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*ENGINEERED SAFEGUARDS
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XDACUM 0.729 ACCUMULATOR PIPE DIAMETER
PLPI0 614.7 PRESSURE SETPOINT FOR RHR

PHPIO 1764.7 PRESSURE SETPOINT FOR SI

PACUMO 636.2 INITIAL PRESSURE OF ACCUMULATORS

TRWST 100. TEMPERATURE OF REFUELING WATER STORAGE TANK (RWST)--IE
*x THE TANK FROM WHICH THE CHARGING, SI, RHR, AND SPRAYS

** DRAW THEIR WATER DURING THE INJECTION PHASE

TACUM 150. TEMPERATURE OF ACCUMULATORS

MRWSTO 2900856. INITIAL MASS IN RWST (Basis=350000 gal)

MACUMO 57895, INITIAL MASS PER COLD LEG ACCUMULATOR

ARWST 1809.56 AREA OF BASE OF RWST

XLACUM 8132 LENGTH OF AN ACCUMULATOR PIPE

PSPO  17.6 PRESSURE SETPOINT OF BLDG SPRAYS

PFANO 17.6 PRESSURE SETPOINT OF BLDG FANS

NFN 2  NUMBER OF OPERATING FANS, 1 OF 2

WVENO 304810, VOLUMETRIC FLOW THROUGH ONE FAN

** MAX/MIN=41800CFM.=39000 AIR RECIRC., 2800 SKIMMER/39700.=

ok 37040 AIR RECIR., 2660 SKIMMER

XDSP  2.297D-3 NOMINAL DIAMETER OF CONTAINMENT SPRAY DROPLETS AS THEY
* LEAVE THE SPRAY HEADER |

VACUM 1350. VOLUME OF ONE COLD LEG ACCUMULATOR

NACUM 4  NUMBER OF OPERATIONAL COLD LEG ACCUMULATORS

NHPI 2  NUMBER OF OPERATIONAL SI PUMPS 1 OF 2

NLPI 2  NUMBER OF OPERATIONAL RHR PUMPS 1 OF 2

NHPIPT 5  NUMBER OF ENTRIES IN SI PUMP-HD CURVE TABLE(S MAX)
ZHDHPK(1) 3277. HIGHEST HEAD IN TABLE (UNITS ARE FEET)

ZHDHPI(2) 3073. NEXT HIGHEST HEAD IN SI PUMP-HEAD CURVE TABLE
ZHDHPI(3) 2966. NEXT HIGHEST HEAD IN SI PUMP-HEAD CURVE TABLE
ZHDHPI(#) 2304, NEXT HIGHEST HEAD IN SI PUMP-HEAD CURVE TABLE
ZHDHPI(5) 1382. LOWEST HEAD IN SI PUMP-HEAD CURVE TABLE

WVHPI(1) 0.0 VOLUMETRIC FLOWRATE CORESPONDING TO FIRST ENTRY IN
¥ THE PRESSURE TABLE

WVHPI(2) 148. NEXT VOL. FLOWRATE

WVHPI(3) 242. NEXT VOL. FLOWRATE

WVHPI(4) 454. NEXT VOL. FLOWRATE

WVHPI(5) 650. EXT VOL. FLOWRATE

NLPIPT 5 NUMBER OF ENTRIES IN RHR PUMP-HEAD CURVE TABLE
ZHDLPI(1) 410. HIGHEST HEAD IN RHR PUMP-HEAD CURVE TABLE

ZHDLPI(2) 390. NEXT HIGHEST HEAD IN RHR PUMP-HEAD CURVE TABLE
ZHDLPI(3) 370. NEXT HIGHEST HEAD IN RHR PUMP-HEAD CURVE TABLE
ZHDLPI(4) 335. NEXT HIGHEST HEAD IN RHR PUMP-HEAD CURVE TABLE
ZHDLPI(5) 305. LOWEST HEAD IN RHR PUMP-HEAD CURVE TABLE

WVLPI(1) 0.0 VOLUMETRIC FLOWRATE CORRESPONDING TO FIRST ENTRY IN
* THE RHR PUMP-HEAD TABLE

WVLPI(2) 2000. NEXT VOL. FLOWRATE

WVLPI(3) 3000. NEXT VOL. FLOWRATE

WVLPI(4) 4000. NEXT VOL. FLOWRATE

WVLPI(5) 4500. HIGHEST VOL. FLOWRATE IN RHR PUMP-HEAD CURVE TABLE
PCHPO 27547 CHARGING PUMP PRESSURE SETPOINT; CHARGING PUMPS ARE ASSUMED
*x TO BE OPERATING UNLESS MANUALLY LOCKED OFF

NCHP 2  NUMBER OF WORKING CHARGING PUMPS, 1 OF 2



NCHPPT 5  NUMBER OF ENTRIES IN CHARGING PUMP HEAD CURVE TABLE
ZHDCHP(1) 5880. HIGHEST HEAD IN CHARGING PUMP-HEAD CURVE TABLE ‘
ZHDCHP(2) 5570. NEXT HIGHEST HEAD IN CHARGING PUMP-HEAD CURVE TABLE
ZHDCHP(3) 5040. NEXT HIGHEST HEAD IN CHARGING PUMP-HEAD CURVE TABLE
ZHDCHP(4) 3005. NEXT HIGHEST HEAD IN CHARGING PUMP-HEAD CURVE TABLE
ZHDCHP(5) 1431. LOWEST HEAD IN CHARGING PUMP-HEAD CURVE TABLE
WVCHP(1) 0.0 VOLUMETRIC FLOWRATE CORRESPONDING TO FIRST ENTRY IN
**¥ THE CHARGING PUMP-HEAD TABLE

WVCHP(2) 192. NEXT VOL. FLOWRATE

WVCHP(3) 257. NEXT VOL. FLOWRATE

WVCHP(4) 450. NEXT VOL. FLOWRATE

WVCHP(5) 550. HIGHEST VOL. FLOWRATE IN CHARGING PUMP-HEAD CURVE TABLE
ACS 189. AREA OF BASE OF CONTMT RECIRC SUMP (10.5 x 18.0)

ok SD-DCC-PM108 Rev 6. pg 4

ZCS 6.0 DEPTH OF CONTMT RECIRC SUMP, SD-DCC-PM108 Rev 6. pg 4
**NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE
**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED

NSPPT 5 NUMBER OF USED ENTRIES IN SPRAY PUMP HEAD CURVES (5 MAX)
*x PUMP DESIGN PRESSURE IS > THE CONTAINMENT DESIGN PRESSURE
*k SPRAY PUMPS MAYBE REPRESENTED BY A SINGLE SET OF POINTS
ZHDSP(1) 560, FIRST ENTRY IN SPRAY PUMP HEAD TABLE

ZHDSP(2) 535. NEXT ENTRY IN SPRAY PUMP HEAD TABLE

ZHDSP(3) 515. NEXT ENTRY IN SPRAY PUMP HEAD TABLE

ZHDSP(4) 480. NEXT ENTRY IN SPRAY PUMP HEAD TABLE

ZHDSP(5) 425. LAST ENTRY IN SPRAY PUMP HEAD TABLE

WVSP(1) 0.0 FIRST VOLUMETRIC FLOW ENTRY IN SPRAY PUMP TABLE
WVSP(2) 300. NEXT VOLUMETRIC FLOW ENTRY IN SPRAY PUMP TABLE
WVSP(3) 400. NEXT VOLUMETRIC FLOW ENTRY IN SPRAY PUMP TABLE
WVSP#) 500. NEXT VOLUMETRIC FLOW ENTRY IN SPRAY PUMP TABLE
WVSP(GS) 600. LAST VOLUMETRIC FLOW ENTRY IN SPRAY PUMP TABLE

** FOR NPSH TABLES, THE SAME FLOWS AS WERE GIVEN FOR HEAD CURVES ARE
** ASSUMED TO CORRESPOND TO THE NPSH HEADS GIVEN

ZHDRCH(1) 9.0 NPSH (UNITS OF LENGTH) REQ'D FOR CHARGING PUMP

ok AT FIRST FLOW IN TABLE

ZHDRCH(2) 11.5 NEXT NPSH ENTRY FOR CHARGING PUMPS

ZHDRCH(3) 13.5 NEXT NPSH ENTRY FOR CHARGING PUMPS

ZHDRCH(4) 19.0 NEXT NPSH ENTRY FOR CHARGING PUMPS

ZHDRCH(S) 22.5 NEXT NPSH ENTRY FOR CHARGING PUMPS

ZHDRLP(1) 9.0 FIRST NPSH ENTRY FOR RHR

ZHDRLP(2) 9.0 NEXT ENTRY FOR RHR

ZHDRLP(3) 11.0 NEXT ENTRY FOR RHR

ZHDRLP#) 16.0 NEXT ENTRY FOR RHR

ZHDRLP(5) 19.0 NEXT ENTRY FOR RHR

ZHDRHP(1) 9.0 FIRST NPSH ENTRY FOR SI

ZHDRHP(2) 9.0 NEXT ENTRY FOR SI

ZHDRHP(3) 9.0 NEXT ENTRY FOR SI

ZHDRHP®#) 15.0 NEXT ENTRY FOR SI

ZHDRHP(5) 22.0 NEXT ENTRY FOR SI

ZHDRSP(1) 5.0 FIRST NPSH ENTRY FOR SPRAY PUMPS

ZHDRSP(1) 7.0 NEXT ENTRY FOR SPRAY PUMPS

ZHDRSP(1) 9.0 NEXT ENTRY FOR SPRAY PUMPS

ZHDRSP(1) 11.0 NEXT ENTRY FOR SPRAY PUMPS

ZHDRSP(1) 15.0 NEXT ENTRY FOR SPRAY PUMPS

NSPA 1  NUMBER OF OPERATING SPRAY PUMPS FOR UPPER COMPARTMENT



** NUMBER OF PUMPS = 5 REPRESENTS 5/8 OF 1 SPRAY TRAIN

NSPB 1  NUMBER OF OPERATING SPRAY PUMPS FOR LOWER COMPARTMENT

*x NUMBER OF PUMPS = 3 REPRESENTS 3/8 OF 1 SPRAY TRAIN

** THE FOLLOWING 3 PARAMETERS WILL DETERMINE NPSH REQUIRED

ZESPRW 34.25 HEIGHT OF BOTTOM OF RWST ABOVE THE ENG SAFE PUMPS

ZESPCS 20.5 HEIGHT OF BOTTOM OF CONTAIN SUMP ABOVE THE ENG SAFE PUMPS
ZESPSI 39. HEIGHT OF THE RV INJECTION NOZZLES ABOVE THE SI PUMPS

WSPNZ0 1.5913D6 MASS FLOW THROUGH 1 SPRAY PUMP WHEN PSPNZ0 IS MEASURED
PSPNZ0  80. DIFFERENTIAL PRESSURE ACROSS THE SPRAY NOZZLES

** 80 PSID ACROSS UPPER CONTAINMENT SPRAY

*x 40 PSID ACROSS LOWER CONTAINMENT SPRAY

WRWSTX 0.0 MASS FLOWRATE OF EXTERNAL RWST REPLACEMENT WATER, IF ANY
sk

TDHPI 0.0003139 TIME DELAY FOR SI (IE TIME BETWEEN THE ACTUATION AND WHEN
** ACTUAL OPERATION BEGINS)

TDLPI 0.0001955 TIME DELAY FOR RHR PUMPS

TDCHP 0.0003167 TIME DELAY FOR CHARGING PUMPS

TDSPA 0.0125 TIME DELAY FOR UPPER COMPARTMENT SPRAYS

*k MAX/MIN=45/25 SEC

TDSPB 0.0125  TIME DELAY FOR LOWER COMPARTMENT SPRAYS

*x MAX/MIN=45/25 SEC

TDFAN 0.1667 TIME DELAY FOR FAN COOLERS

** MAX/MIN=600/480 SEC

** Input Parameters 102 thru 112 and 114 not applicable to D C Cook

** parameters are uscd to model fan ( with heat exchangers) cooler

** not recirculation fans

NTFC 0  NUMBER OF TUBES IN A FAN COOLER

ATFC 1.0D-10 OUTSIDE AREA OF ALL TUBES IN A FAN COOLER

AFINFC 1.0D-10 AREA OF ALL FINS IN A FAN COOLER

FFINFC 1.0D-10 FAN COOLER FIN EFFICIENCY

RGFLHX 1.0D-10 FAN COOLER INSIDE FOULING FACTOR

XDFNFC 1.0D-10 FAN COOLER FIN DIAMETER

XTTFC 1.0D-10 FAN COOLER TUBE THICKNESS |
KTFC 1.0D-10 FAN COOLER TUBE THERMAL CONDUCTIVITY |
AFLMNF 1.0D-10 MINIMUM FLOW AREA THROUGH FAN COOLER

XIDTFC 1.0D-10 FAN COOLER TUBE ID

NREGFC 0  NUMBER OF NODES USED TO MODEL FAN COOLER (5 MAX)

TCWHX 100. INLET COOLING WATER TEMP TO FAN COOLER--NOTE THIS IS

**¥ ALSO USED AS THE COOLING WATER TEMP FOR ALL OTHER |
*x SAFEGUARDS HEAT EXCHANGERS -- range 100max/70min |
Aok (Attachments to NSTD-SI-598/88)

WCWFC 1.0D-10 INLET COOLING WATER FLOW TO A FAN COOLER
NLPSPO 2  NUMBER OF RHR PUMPS USED FOR RHR SPRAYS WHEN VALVE OPEN
*k

**ESF HX'S

**CALCULATIONS CONTROLLED BY HEAT EXCHANGER TYPE

**HEAT EXCHANGER TYPE:

** .1 SET OUTLET TEMP OF HX TO RWST TEMPERATURE .
** 0 [SNO HX--OUTLET TEMP IS CONTMT SUMP TEMP

*x ] STRAIGHT TUBE HX

** 2 U-TUBE HX

x*k

*[MPORTANT NOTE:

**FOR HX TYPES 1 AND 2 EITHER SUPPLY ALL GEOMETRIC PARAMETERS



**OR THE NTU (NUMBER OF TRANSFER UNITS) PER HX--ALL KNOWN USERS DO
**THE LATTER--NTUS ARE AVAILABLE BY CONSULTING NAMEPLATE DATA AND
**USING GRAPHS IN, FOR EXAMPLE, HOLMAN, HEAT TRANSFER

**ALL PARAMETERS ARE ON A PER HX BASIS

Aok

** CONTAINMENT SPRAY HEAT EXCHANGERS
FHXSP 2 TYPE OF HX FOR SPRAY
NTSP 1150. NUMBER OF TUBES IN SPRAY HXS
»NBSP 15  NUMBER OF SHELL SIDE BAFFLES IN SPRAY HXS
*k assumed to be at approximately 2 fi intervals
XIDTSP 0.0462 SPRAY HX TUBE ID
XTTSP 0.00294 SPRAY HX TUBE THICKNESS
XTCSP 0.06771 TUBE TO TUBE SEPARATION IN SPRAY HX
XSSP 29.5833 SHELL LENGTH IN SPRAY HX
KTSP 375. THERMAL CONDUCTIVITY OF SPRAY HX TUBES
XBCRH 2.5 LARGEST PERP DISTANCE FROM SHELL TO BAFFLE ("BAFFLE CUT")
XSTSP  0.0475 SHELL TO TUBE CLEARANCE AT OUTSIDE OF SPRAY HX TUBE BDL
WCWSP  1650000. SPRAY HX COOLING WATER MASS FLOWRATE
ZWPZMU 1.D10 PRESSURIZER LEVEL SETPOINT FOR MAKEUP CONTROL SYSTEM, OR

*¥ A LARGE NO. IF YOU DON'T WANT TO CONTROL MAKEUP AND/OR
*x CHARGING PUMP FLOW ON PRESSURIZER LEVEL
** RHR HEAT EXCHANGERS

FHXRH 2 TYPE OF HX FOR RHR

NTRH 727. NUMBER OF TUBES IN RHR HXS

NBRH 29. NUMBER OF BAFFLES IN RHR HXS

XIDTRH 0.03576 TUBE ID IN RHR HXS

XTTRH 0.00816 TUBE THICKNESS IN RHR HXS

XTCRH 0.07292 TUBE TO TUBE SEPERATION IN RHR HXS

XSRH 58. SHELL LENGTH IN RHR HXS

KTRH 341. TUBE THERMAL CONDUCTIVITY IN RHR HXS

XBCRH 1.5833 BAFFLE CUT DISTANCE IN RHR HXS (SEE 125)

XSTRH 0.0242 SHELL TO TUBE CLEARANCE AT OUTSIDE OF RHR HX TUBE BUNDLE
*x used to calculate a by-pass arca between the sheel and tubes

WCWRH 2477835. RHR HX COOLING WATER MASS FLOWRATE

NTUSP 0.0 SPRAY HX NTU

NTURH 0.0 RHRHXNTU

XIDSSP 5.0 SHELL ID OF SPRAY RECIRC HX

XIDSRH 3.1667 SHELL ID OF RHR RECIRC HX

**ENTER ZERO VOLUME FOR ITEM 148 IF NO UHI SYSTEM

*¥144 INITIAL MASS IN THE UHI WATER ACCUMULATOR

**145 LENGTH OF THE UHI PIPE TO THE RV

**146 DIAMETER OF THE UHI PIPE

**147 INTIAL PRESSURE OF THE UHI ACCUMULATOR

VUHI 0.D0 TOTAL (WATER + GAS) VOLUME IN THE UHI ACCUMULATORS
**¥149 FAILURE DIFFERENTIAL PRESSURE OF THE UHI PIPE RUPTURE DISK

*THE "CAVITY INJECTION SYSTEM" IS (RARELY) USED TO SIMULATE A
**PROPOSED DEDICATED ESF WHICH MERELY DUMPS WATER INTO THE CAVITY
MWCITO 0.D0 TOTAL MASS IN THE CAVITY INJECTION SYSTEM TANK
WWCI0O 0.D0 MASS FLOWRATE OF THE CAV INJ SYSTEM WHEN ACTIVATED
** USER HAS THE OPTION TO THROTTLE ESF SYSTEMS AT LESS THAN

** THEIR FULL FLOW GIVEN THE CONDITIONS EXISTING--TO DO THIS,

** ENTER FOR THE APPROPRIATE SYSTEM (AND FOR THE AFW IN THE STM

** GENERATOR SECTION) A TOTAL FLOWRATE DESIRED; THE CODE WILL USE
**  THE MINIMUM OF THIS FLOW AND THAT CALCULATED FROM THE HEAD CURVES



**  AND THE NO. OF OPERATIONAL PUMPS;IF OPERATOR ISN'T THROTTLING,
** ENTER A LARGE NO,;IF HE CHANGES THE DEGREE OF THROTTLING, ENTER
**  PARAMETER CHANGES USING INTERVENTION NO. 1000 IN CONTROL CARDS
** D CCOOK UNIT I - NO THROTTLED FLOW

WLPIX 1.D10 THROTTLED FLOW FOR RHR SYSTEM (TOTAL)

WHPIX 1.D10 SAME FOR SI

WCHPX 1.D10 SAME FOR CHARGING PUMPS

WSPAX 1.D10 SAME FOR UPPER COMPT NORMAL SPRAYS

WLPSPX 1.D10 SAME FOR UPPER COMPT RHR SPRAYS (WHEN ACTIVATED)
WSPBX 1.D10 SAME FOR LOWER COMPT SPRAYS

** AFW PUMP HEAD CURVES (IMDAFW PUMP)

NAFWPT 5  NO. OF POINTS USED IN AFW PUMP-HEAD CURVE (5 MAX)
WVAFW(1) 0.0 FIRST VOL FLOW IN PUMP-HEAD CURVE

WVAFW(2) 150. NEXT VOL FLOW IN PUMP-HEAD CURVE

WVAFW(@3) 300. NEXT VOL FLOW IN PUMP-HEAD CURVE

WVAFW(4) 450, NEXT VOL FLOW IN PUMP-HEAD CURVE

WVAFW(5) 600, LAST VOL FLOW IN PUMP-HEAD CURVE

ZHDAFW(1) 3300. FIRST HEAD IN AFW PUMP-HEAD CURVE

ZHDAFW(2) 3250. NEXT HEAD IN AFW PUMP-HEAD CURVE

ZHDAFW(3) 3100. NEXT HEAD IN AFW PUMP-HEAD CURVE

ZHDAFW(4) 2800. NEXT HEAD IN AFW PUMP-HEAD CURVE

ZHDAFW(S) 2300. LAST HEAD IN AFW PUMP-HEAD CURVE

** AFW PUMP HEAD CURVES (ITDAFW PUMP)

**158 5 NO. OF POINTS USED IN AFW PUMP-HEAD CURVE (5 MAX)

*¥159 0.0  FIRST VOL FLOW IN PUMP-HEAD CURVE

**160 250. NEXT VOL FLOW IN PUMP-HEAD CURVE

**]61 500. NEXT VOL FLOW IN PUMP-HEAD CURVE

**162 750. NEXT VOL FLOW IN PUMP-HEAD CURVE

**163 1000. LAST VOL FLOW IN PUMP-HEAD CURVE

**164 3550. FIRST HEAD IN AFW PUMP-HEAD CURVE

**¥165 3550. NEXT HEAD IN AFW PUMP-HEAD CURVL

**¥166 3400. NEXT HEAD IN AFW PUMP-HEAD CURVE

*¥167 3000. NEXT HEAD IN AFW PUMP-HEAD CURVE

**168 2500. LAST HEAD IN AFW PUMP-HEAD CURVE

** NPSH REQUIREMENTS ARE MUCH HIGHER FOR TDAFW THEN FOR THE MDAFW-CHECK

ACST 2123.72 AREA OF BASE OF CST

ZCSTAF 14.98 HEIGHT THAT CST IS ABOVE AFW PUMPS

ZSGAFW 19.8  HEIGHT THAT S/G IS ABOVE AFW PUMPS

*k

TDLP2 0.0  TIME DELAY FOR LPI TRAIN 2

TDSPC 0.0  TIME DELAY FOR CONTAINMENT SPRAY PUMPS TRAIN C

WSPCX 1.E10 TOTAL CONT SPRAY TRAIN C THROTTLED FLOW

WLP2X 1.E10 TOTAL LPPI TRAIN 2 THROTTLED FLOW

o

ZSPA  2.125 HEIGHT OF UPPER COMPT SPRAYS ABOVE BOTTOM OF JNUCS COMPT
ZSPA2 2.125 HEIGHT OF CNTMT SPRAY HEAD 2 ABOVE BOTTOM OF JNUCS COMPT
ZSPB  50.9687 HEIGHT OF CNTMT SPRAY HEAD ABOVE BOTTOM OF JNLCS COMPT
Kk

** NOTE: THESE ARE USED FOR SPRAY FALL HEIGHT & FOR HEAD FROM PUMP

** DISCHARGE TO SPRAY HEADER IN AUXESF & SETPMP.

* %k

MWBAGO 0.0 THE MASS OF WATER IN NEUTRON BAGS

* ¥k

FBAACU 0.0 H3BO3 MASS FRACTION IN THE ACCUMULATOR WATER



FBARWS 0.0 H3BO3 MASS FRACTION IN THE RWST -

*¥
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*|CE CONDENSER (PARAMETER GROUP #2.4)
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*%

MICE0 2.37D6 INITIAL MASS OF ICE

TWICE 15, INITIAL TEMPERATURE OF ICE

VWICE 1.75D-2 SPECIFIC VOLUME OF ICE

AICE0 1.D-10 INITIAL SURFACE AREA OF ICE (unnceded if FHTICE > 1)
FHTICE 2 TYPE OF HEAT TRANSFER CALC'S TO DO

*k =0, MECHANISTIC HT CALCS (still to be implemented)
*k 1, INPUT NOMINIAL HT COEFF.
ki 2, INPUT NOMINIAL EXIT TEMP, (MAAP 3.0B METHOD)

HTICE0 1.D-10 NOMINAL HT COEFFICIENT OF ICE (unneeded if FHTICE > 1)

*k
Ak .
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*% *k
*k DC COOK MAAP+ PARAMETER FILE *x
*k *k

ok 10 NODE CONTAINMENT MODEL **
*k *%

*k *¥
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**THIS DECK IS IN BR UNITS (FT-LBM-HOUR-DEGF-GPM)
*
*Eﬁi********************************************************************
*AUXILIARY BUILDING (PARAMETER GROUP #19)

3 ok s e o o e ok o o o ok ok e e e ok o ok K ke ok ok o ok ok ok s e o ke sk ol o o e e e o sk e o ok ok ol ok ok ok ok ok ok ok ok Sk sk sk ke i sk ok o sk ok ok ok ok ok ok ok okok
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** COMPARTMENTS ARE CURRENTLY SET UP AS:

Aok

* 1) CAVITY

**  2) LOWER COMPARTMENT

** 3) ANNULAR-DEAD END COMPARTMENT

**  4) ICE CONDENSER COMPARTMENT

**  5) ICE CONDENSER UPPER PLENUM

*+ ) UPPER COMPARTMENT CYLINDRICAL SECTION

**  7) UPPER COMPARTMENT LOWER DOME FEGION

**  8) UPPER COMPARTMENT UPPER DOME REGION

**  9) PRESSURIZER ENCLOSURE

*+  10) STEAM GENERATOR ENCLOSURE

**  11) ENVIRONMENT ( =COMPT INODRB+1)

*k

VOLRB(1) 16339. TOTAL FREE VOLUME OF COMPT 1 [3.0B: VCO0]
VOLRB(2) 306800. TOTAL FREE VOLUME OF COMPT 2 [3.0B: VBO]
VOLRB(3) 61702. TOTAL FREE VOLUME OF COMPT 3 [3.0B: VDO]
VOLRB(4) 126878. TOTAL FREE VOLUME OF COMPT 4 (3.0B: VI0]
VOLRB(5) 54988. TOTAL FREE VOLUME OF COMPT 5 [3.0B: VU]
VOLRB(6) 347732. TOTAL FREE VOLUME OF COMPT 6

VOLRB(7) 334285. TOTAL FREE VOLUME OF COMPT 7



VOLRB(8)
VOLRB(9)
VOLRB(10)
¥k

63879. TOTAL FREE VOLUME OF COMPT 8
2700. TOTAL FREE VOLUME OF COMPT 9
31000. TOTAL FREE VOLUME OF COMPT 10

ZFRB(l1) -31.8 ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 1

ZFRB(2) 0.0
ZFRB(3) -0.481

ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 2
ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 3

ZFRB(4) 42.9 ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 4

ZFRB(5) 99.84
ZFRB(G) 22.2
ZFRB(7) 116.8

ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 5
ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 6
ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 7

ZFRB(8) 149.2 ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 8

ZFRB(9) 53.8
ZFRB(10) 53.8
*k

ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 9
ELEV. OF FLOOR ABOVE GROUND LEVEL IN COMPT 10

AGKEY(1) 284,33 LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 1

AGKEY(2)
AGKEY(3)
" AGKEY(4)
AGKEY(5)
AGKEY(6)
AGKEY(7)
AGKEY(8)
AGKEY(9)
AGKEY(10)
k%

XDGKEY(1)
*k

XDGKEY(2)
XDGKEY(3)
XDGKEY(4)
XDGKEY(5)
XDGKEY(6)
XDGKEY(7)
XDGKEY(8)
XDGKEY(9)

XDGKEY(10) 0.0
k%

ASEDRB(1)
ASEDRB(2)
ASEDRB(3)
ASEDRB(4)
ASEDRB(5)
ASEDRB(6)
ASEDRB(7)
ASEDRB(8)
ASEDRB(9)

3728. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 2
3297. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 3
2937. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 4
1326. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 5
6239. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 6
10387. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 7
5969. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 8
100. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 9
1256. LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 10

16.9 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 1
IF ZERO, IT IS COMPUTED ASSUMING CIRCULAR CROSS-SECTION
0.0 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 2
41.6  HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 3
43.1  HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 4
19.5  HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 5
0.0 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 6
0.0 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 7
0.0 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 8
0.0 HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 9
HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 10

729.9 AEROSOL SEDIMENTATION AREA IN COMPT 1 [3.0B: ASEDC]
3728. AEROSOL SEDIMENTATION AREA IN COMPT 2 [3.0B: ASEDB]
6596. AEROSOL SEDIMENTATION AREA IN COMPT 3 [3.0B: ASEDD]
2995.  AEROSOL SEDIMENTATION AREA IN COMPT 4 [3.0B: ASEDI]
1468.5 AEROSOL SEDIMENTATION AREA IN COMPT 5 [3.0B: ASEDU])
10387. AEROSOL SEDIMENTATION AREA IN COMPT 6
6132, AEROSOL SEDIMENTATION AREA IN COMPT 7

0. AEROSOL SEDIMENTATION AREA IN COMPT 8

46. AEROSOL SEDIMENTATION AREA IN COMPT 9

ASEDRB(10) 680. AEROSOL SEDIMENTATION AREA IN COMPT 10
*ok

AIMPRB(1)
AIMPRB(2)
AIMPRB(3)

0.0 IMPACTION AREA IN COMPT 1
0.0 IMPACTION AREA IN COMPT 2
0.0 IMPACTION AREA IN COMPT 3

** impaction is not modelled in the annular compartment because there is
** no gas flow from annular compartment into upper compartment.




** Fans take suction from upper regions & discharge into annular region.

AIMPRB(4)

0.0

IMPACTION AREA IN COMPT 4

** an impaction arca in the ice condenser will be created once
** the ice melts (see *USEREVT scction)

AIMPRB(5)
AIMPRB(6)
AIMPRB(7)
AIMPRB(8)
AIMPRB(9)

0.0
0.0
0.0
0.0
0.0

IMPACTION AREA IN COMPT 5
IMPACTION AREA IN COMPT 6
IMPACTION AREA IN COMPT 7
IMPACTION AREA IN COMPT 8
IMPACTION AREA IN COMPT 9

AIMPRB(10) 0.0 IMPACTION AREA IN COMPT 10
¥k

XDIMRB(1)
XDIMRB(2)
XDIMRB(3)
XDIMRB(4)
XDIMRB(5)
XDIMRB(6)
XDIMRB(7)
XDIMRB(8)
XDIMRB(9)

XDIMRB(10)
*%

AGRARB(1)
AGRARB(2)
AGRARB(3)
AGRARB(4)
AGRARB(5)
AGRARB(6)
AGRARB(7)
AGRARB(8)
AGRARB(9)

0.0208 IMPACTION DIAMETER FOR COMPT 1 [3.0B: XDIMP]
0.0208 IMPACTION DIAMETER FOR COMPT 2 {3.0B: XDIMP]
0.0208 IMPACTION DIAMETER FOR COMPT 3 [3.0B: XDIMP]
0.0208 IMPACTION DIAMETER FOR COMPT 4 [3.0B: XDIMP]
0.0208 IMPACTION DIAMETER FOR COMPT 5 [3.0B: XDIMP]
0.0208 IMPACTION DIAMETER FOR COMPT 6
0.0208 IMPACTION DIAMETER FOR COMPT 7
0.0208 IMPACTION DIAMETER FOR COMPT 8
0.0208 IMPACTION DIAMETER FOR COMPT 9

0.0
0.0
2995,
2937.
0.0
0.0
0.0
0.0-
0.0

AGRARB(10) 0.0

*%k

WSPRB(1)
WSPRB(2)
WSPRB(3)
WSPRB(4)
WSPRB(5)
WSPRB(6)
WSPRB(7)
WSPRB(S)
WSPRB(9)
WSPRB(10)
*k

XHSPRB(1)
XHSPRB(2)
XHSPRB(3)
XHSPRB(4)
XHSPRB(5)
XHSPRB(6)
XHSPRB(7)
- XHSPRB(8)
XHSPRB(9)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
94.0
32.4

0.0208 IMPACTION DIAMETER FOR COMPT 10

FLOW AREA AT ELEVATION OF GRATING THRU COMPT 1
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 2
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 3
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 4
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 5
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 6
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 7
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 8
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 9
FLOW AREA AT ELEVATION OF GRATING THRU COMPT 10

NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 1

" NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 2

NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 3
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 4
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 5
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 6
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 7
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 8
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 9
NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 10

NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 1
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 2
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 3
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 4
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 5
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 6
NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 7

2.125 NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 8

0.0

NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 9

XHSPRB(10) 0.0 NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 10



Xk

FIDRRB(1)
*%

kK
ok

FIDRRB(2)
FIDRRB(3)
FIDRRB(4)
FIDRRB(5)
FIDRRB(6)
FIDRRB(7)
FIDRRB(8)
" FIDRRB(9)

FIDRRB(10)
%
** PARAMETERS FOR SPRAY FALLING THROUGH COMPARTMENT JUNCTIONS BELOW

0

IF POSITIVE INSTANTLY DRAIN ALL WATER
TO COMPARTMENT 1V;

IF 0, DRAIN WATER NORMALLY THROUGH COMPT 1 OPENINGS

0
0
0
0
0
0
0
0
0

(GAS/WATER FLOW PATHS)
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 2
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 3
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 4
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 5
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 6
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 7
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 8
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 9
WATER DRAINAGE MODELLED AS FLOW JUNCTION IN COMPT 10

SPRAY HEADER'

** SPRAY HEADER IS IN COMPARTMENT 8 BUT CAN ALSO FALL FROM 8 TO 7 AND FROM 7

** TO G
NSPS(1)
NSPR(1)
FSPR(1)
NSPS(2)
NSPR(2)
FSPR(2)
%%k

WC2RB(1)
WC2RB(2)
WC2RB(3)
WC2RB(4)
WC2RB(5)
WC2RB(6)
WC2RB(7)
WC2RB(8)
WC2RB(9)

8 SOURCE COMPARTMENT FOR SPRAY FLOW

7 RECEIVER COMPARTMENT FOR SPRAY FLOW

1.0 FRACTION OF SPRAY FLOW ENTERING RECEIVER COMPARTMENT
7 SOURCE COMPARTMENT FOR SPRAY FLOW

6 RECEIVER COMPARTMENT FOR SPRAY FLOW

1.0 FRACTION OF SPRAY FLOW ENTERING RECEIVER COMPARTMENT

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

WC2RB(10) 0.0
£t 3

TGRBO(1)
TGRBO(2)
TGRBO(3)
TGRB0(4)
TGRBO(5)
TGRBO(6)
TGRBO(7)
TGRBO(8)
TGRBO(9)

120.
120,
120,

15.
15.

100.
100,
100.
120.

CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 1
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 2
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 3
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 4
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 5
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 6
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 7
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 8
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 9
CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 10

INITIAL GAS TEMPERATURE IN COMPT 1 (= TGBO0)
INITIAL GAS TEMPERATURE IN COMPT 2 (= TGB0)
INITIAL GAS TEMPERATURE IN COMPT 3 (= TGB0)
INITIAL GAS TEMPERATURE IN COMPT 4 (= TGI0)

INITIAL GAS TEMPERATURE IN COMPT 5 (= TGI0)

INITIAL GAS TEMPERATURE IN COMPT 6 (= TGAO)
INITIAL GAS TEMPERATURE IN COMPT 7 (= TGAO0)
INITIAL GAS TEMPERATURE IN COMPT 8 (= TGAO)
INITIAL GAS TEMPERATURE IN COMPT 9 (= TGB0)

TGRBO(10) 120. INITIAL GAS TEMPERATURE IN COMPT 10(= TGB0)
XK

PRBO(1)
PRB0(2)
PRBO(3)
PRBO(4)
PRBO(5)
PRBO(G)

14.7
14.7
14.7
13.85
13.85
14.7

INITIAL PRESSURE IN COMPT 1
INITIAL PRESSURE IN COMPT 2
INITIAL PRESSURE IN COMPT 3
INITIAL PRESSURE IN COMPT 4
INITIAL PRESSURE IN COMPT 5
INITIAL PRESSURE IN COMPT 6

.



PRBO(7) 14.7
PRBO@) 14.7
PRBO(9) 14.7

PRBO(10)
£33

FRHBO(1)
FRHBO(2)
FRHBO(3)
FRHBO(4)
FRHBO(5)
FRHBO(G)
FRHBO(7)
FRHBO(S)
FRHBO(9)
FRHBO(10)
%%k

NIGRB(1)
NIGRB(2)
NIGRB(3)
NIGRB(4)
NIGRB(5)
NIGRB(6)
NIGRB(7)
NIGRB(8)
NIGRB(9)
NIGRB(10)
%k

XIGRB(1)
XIGRB(2)
XIGRB(3)
XIGRB(4)
XIGRB(5)
XIGRB(6)
XIGRB(7)
XIGRB(8)
XIGRB(9)

14.7

0.7
0.7
0.7
0.2
0.2
0.7
0.7
0.7
0.7
0.7

0.0
7.0
5.0
0.0
7.0
2.0
0.0
6.0
1.0
0.0

1.E-10
49.2
21.6
1.E-10
10.4
9.4
1.E-10
LE-10
33.4

INITIAL PRESSURE IN COMPT 7
INITIAL PRESSURE IN COMPT 8
INITIAL PRESSURE IN COMPT 9
INITIAL PRESSURE IN COMPT 10

INITIAL RELATIVE HUMIDITY IN COMPT 1
INITIAL RELATIVE HUMIDITY IN COMPT 2
INITIAL RELATIVE HUMIDITY IN COMPT 3
INITIAL RELATIVE HUMIDITY IN COMPT 4
INITIAL RELATIVE HUMIDITY IN COMPT 5
INITIAL RELATIVE HUMIDITY IN COMPT 6
INITIAL RELATIVE HUMIDITY IN COMPT 7
INITIAL RELATIVE HUMIDITY IN COMPT 8
INITIAL RELATIVE HUMIDITY IN COMPT 9
INITIAL RELATIVE HUMIDITY IN COMPT 10

NUMBER OF IGNITERS IN COMPT 1 {3.0B: NIGC])
NUMBER OF IGNITERS IN COMPT 2 [3.0B: NIGB]
NUMBER OF IGNITERS IN COMPT 3 [3.0B: NIGD}
NUMBER OF IGNITERS IN COMPT 4

NUMBER OF IGNITERS IN COMPT 5 [3.0B: NIGU]
NUMBER OF IGNITERS IN COMPT 6

NUMBER OF IGNITERS IN COMPT 7

NUMBER OF IGNITERS IN COMPT 8

NUMBER OF IGNITERS IN COMPT 9

NUMBER OF IGNITERS IN COMPT 10

AVG. EL. OF IGNITERS OFF FLOOR OF COMPT | [3.0B: XIGC]
AVG., EL. OF IGNITERS OFF FLOOR OF COMPT 2 [3.0B: XIGB]
AVG, EL. OF IGNITERS OFF FLOOR OF COMPT 3 [3.0B: XIGD]

AVG. EL. OF IGNITERS OFF FLOOR OF COMPT +4

AVG, EL. OF IGNITERS OFF FLOOR OF COMPT 5 [3.0B: XIGU]}

AVG. EL. OF IGNITERS OFF FLOOR OF COMPT 6
AVG. EL. OF IGNITERS OFF.FLOOR OF COMPT 7
AVG. EL. OF IGNITERS OFF FLOOR OF COMPT 8

AVG. EL. OF IGNITERS OFF FLOOR OF COMPT 9

XIGRB(10) L.E-10 AVG. EL. OF IGNITERS OFF FLOOR OF COMPT 10
*%

** EVEN IF A COMPARTMENT MAY HAVE NO IGNITERS, INPUTS TO XRBRRB AND
** XHBRRB ARE STILL REQUIRED, SINCE GLOBAL BURN MAY OCCUR AND BURN

** MODEL NEEDS THESE PARAMETERS.

A&k

XRBRRB(1)
XRBRRB(2)
XRBRRB(3)
XRBRRB(4)
XRBRRB(5)
XRBRRB(G)
XRBRRB(7)
XRBRRB(8)
XRBRRB(9)

6.0
215
11.0
5.5

13.0
44.5
41.5
43.6
5.5

XRBRRB(10) 10.5
ok

EFFECTIVE BURN RADIUS IN COMPT | [3.0B: XRBRC]
EFFECTIVE BURN RADIUS IN COMPT 2 [3.0B: XRBRB]
EFFECTIVE BURN RADIUS IN COMPT 3 [3.0B: XRBRD]
EFFECTIVE BURN RADIUS IN COMPT 4
EFFECTIVE BURN RADIUS IN COMPT 5 [3.0B: XRBRU]
EFFECTIVE BURN RADIUS IN COMPT 6
EFFECTIVE BURN RADIUS IN COMPT 7 .
EFFECTIVE BURN RADIUS IN COMPT 8
EFFECTIVE BURN RADIUS IN COMPT 9

EFFECTIVE BURN RADIUS IN COMPT 10

XHBRRB(1) 16.67 EFFECTIVE BURN HEIGHT IN COMPT 1 [3.0B: XHBRC]




XHBRRB(2)
XHBRRB(3)
XHBRRB(4)
XHBRRB(5)
XHBRRB(6)
XHBRRB(7)
XHBRRB(S)
XHBRRB(9)

50.97 EFFECTIVE BURN HEIGHT IN COMPT 2 [3.0B: XHBRB]
45.17 EFFECTIVE BURN HEIGHT IN COMPT 3 [3.0B: XHBRD]
56.94 EFFECTIVE BURN HEIGHT IN COMPT 4

17.0
94.6
324
20.0
37.4

EFFECTIVE BURN HEIGHT IN COMPT 5 [3.0B: XHBRUJ
EFFECTIVE BURN HEIGHT IN COMPT 6
EFFECTIVE BURN HEIGHT IN COMPT 7
EFFECTIVE BURN HEIGHT IN COMPT 8
EFFECTIVE BURN HEIGHT IN COMPT 9

XHBRRB(10) 37.4 EFFECTIVE BURN HEIGHT IN COMPT 10
*k

XWRBO(1)
XWRBO(2)
XWRBO(3)
XWRBO0(4)
XWRBO(5)
XWRBO0(6)
XWRBO(7)
XWRBO(8)
XWRBO0(9)
XWRB0(10)
Kk

TWRBO(1)
TWRBO(2)
TWRBO(3)
TWRBO(4)
TWRBO(5)
TWRBO(G)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

70.0
70.0
70.0
70.0
70.0
70.0

TWRBO(7) *70.0

TWRBO(S)
TWRBO(9)
TWRB0(10)
Aok
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*k

70.0
70.0
70.0

INITIAL HEIGHT OF WATER IN COMPT 1
INITIAL HEIGHT OF WATER IN COMPT 2
INITIAL HEIGHT OF WATER IN COMPT 3
INITIAL HEIGHT OF WATER IN COMPT 4
INITIAL HEIGHT OF WATER IN COMPT 5
INITIAL HEIGHT OF WATER IN COMPT 6
INITIAL HEIGHT OF WATER IN COMPT 7
INITIAL HEIGHT OF WATER IN COMPT 8
INITIAL HEIGHT OF WATER IN COMPT 9
INITIAL HEIGHT OF WATER IN COMPT 10

INITIAL TEMPERATURE OF WATER IN COMPT 1
INITIAL TEMPERATURE OF WATER IN COMPT 2
INITIAL TEMPERATURE OF WATER IN COMPT 3
INITIAL TEMPERATURE OF WATER IN COMPT 4
INITIAL TEMPERATURE OF WATER IN COMPT 5
INITIAL TEMPERATURE OF WATER IN COMPT 6
INITIAL TEMPERATURE OF WATER IN COMPT 7
INITIAL TEMPERATURE OF WATER IN COMPT 8
INITIAL TEMPERATURE OF WATER IN COMPT 9
INITIAL TEMPERATURE OF WATER IN COMPT 10

** XRBLK(L,1V)= ITH HEIGHT LOOKUP ENTRY FOR IV'TH COMPT
** VRBLK(],1V)= ITH VOLUME LOOKUP ENTRY FOR IV'TH COMPT

*k

** MAX OF 10 LOOKUP ENTRIES ARE ALLOWED

** IF ONLY TWO ENTRIES ARE USED, IT IS EQUIVALENT TO CONSTANT AREA

ASSUMPTION
** IN 3B MODEL

*xk

e et ook b ook ok sl ok s ok sk ok e s b sk s ok ok ok ok sk ok ek sk ok ok sk ok ok ke e sl ok o sk b ok ok ok ok ko sk sk sk e sk e e ok ok sk e

** CAVITY COMPT

Aokt koo ok ok ok 3k ok ok ok ok sk ok sk ok e e ok e e sk sk ok e stk 3ok sk sk e sk kol sk sk ke ook sk ok ok ok i ko sk sk sk ke s o skok o ok ook

%%

XRBLK(,1)
VRBLK(1,1)
XRBLK(2,1)
VRBLK(2,1)
XRBLK(3,1)
VRBLK(3,1)
XRBLK(4,1)

0.0 (ELEV. 566'-11 3/4")

0.0

17.4 (ELEV. 584'-3 1/2")
11546.3
26.98 (ELEV. 593'-10 15/32")
13586.7

29.90 (ELEV. 596'-9 3/4")




VRBLK(4,1) 14282.0
XRBLK(,1) 540 (ELEV. 621'-0")

VRBLK(S,1) 16336.9

*k
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** LOWER COMPT
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XRBLK(1,2) 0.0 (ELEV.598'-9 3/8")

VRBLK(1,2) 0.0

XRBLK(2,2) 15.0

VRBLK(2,2) 55905,

XRBLK(3,2) 50.9 (BOTTOM OF OPERATING DECK)
VRBLK(3,2) 306800,

*k
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** ANNULAR COMPT

stk ok ok ok dkskok ek ko SRk ok kool ok koK ok ok sk sk o ok ek sk sokokolok ok Rkl skok koK sk ok ok ok ok
*k

XRBLK(1,3) 0.0 (FLOOR OF ANNULAR COMPARTMENT)
VRBLK(1,3) 0.0

XRBLK(2,3) 15.0

VRBLK(2,3) 49455.

XRBLK(3,3) 39.8 (ELEV.638'-2" - TOP OF ANNULAR COMPT)
VRBLK(3,3) 61702.

*%
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** |JCE COND COMPT
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*k

XRBLK(1,4) 0.0 (BOTTOM OF ICE BOX - ELEV. 641" - 8-1/4")
VRBLK(L4) 0.0

XRBLK(2.4)  56.94 (TOP OF ICE BOX - ELEV. 698' - 7-1/2%)
VRBLK(2.4) 126878.

*k
stk Rk Rk Rk R Rk R KRk SRRk ARk R ok sk o ook ek ok
** JCE CONDENSER UPPER PLENUM

sk ok kR Rk ook ook kk ok kool ok ok ko ok ok ook ok ok ook otk ok foRkokok
*ok

XRBLK(1,5) 0.0 (BOTTOM OF UPPER PLENUM IC - ELEV. 698' - 7-1/2")
VRBLK(1,5) 0.0

XRBLK(2,5) 17.0 (TOP OF UPPER PLENUM IC - ELEV. 715' -7 1/2")
VRBLK(2,5) 61098,

*k . ,

ek s o koK oK ok oK o e o o o ok ok e ok ok o ok sk o sl e sk ke ke ko i ok e sk sk ko sk o ok Rk Aok kR ok ok ok
** UPPER COMPARTMENT CYLINDRICAL SECTION, NODE 6

koo ok ok ok o OB ok Aok e KRR R KKK ok ok o ok ks e ok sk ok ok ook ke kR AR sl ok ok ok ek
*ok

XRBLK(1,6) 0.0 (BOTTOM OF REFUELING POOL ELEV. 621" - 1 1/2")
VRBLK(1,6) 0.0

XRBLK(2,6) 31.5 (OPERATING DECK ELEV.652'-7 1/2")
VRBLK(2,6) 24919.

XRBLK(3,6) 68.90 (TOP OF SG CUBICLES ELEV. 690" -0")
VRBLK(3,6) 204068.






XRBLK(4,6) 940 (TOP OF ICE BOX VENT DOORS ELEV. 715'-1 1/2")
VRBLK(4 ,6) 380523,
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** JPPER COMPARTMENT LOWER DOME REGION, NODE 7
************************************************************************
%k

XRBLK(1,7) 0.0

. VRBLK(L,7) 0.0

XRBLK(2,7) 32.4

VRBLK(2,7) 301494,

*ok
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** UPPER COMPARTMENT UPPER DOME REGION, NODE 8
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* ¥k

XRBLK(1,8) 0.0

VRBLK(1,8) 0.0

XRBLK(2,8) 20,0

VRBLK(2,8) 63879.

*%
T T T L mm—————
** PRESSURIZER ENCLOSURE, NODE 9

SRRk ROk kR ok kR R R ok Sk R R Rk kR R kR kst k ok
*x

XRBLK(1,9) 0.0 .
VRBLK(1,9) 0.0

XRBLK(2,9) 37.4

VRBLK(2,9) 2700.

>
***************************************************4********************
** STREAM GENERATOR ENCLOSURE, NODE 10
***************ﬁ********************************************************
*k

XRBLK(1,10) 0.0

VRBLK(1.10) 0.0

XRBLK(2,10) 37.4

VRBLK(2,10) 31000.

Kk
%k

** INITIAL CONDITION DATA AND OTHER DATA WHICH APPLY TO ALL COMPTS
ok

MSPRBO 0.0  INITIAL MASS OF WATER AVAILABLE FOR FIRE SPRAY
MC2RBO 0.0  INITIAL MASS OF CO2 IN FIRE SUPPRESSION SYSTEM

TWSPRB 70  AUXBLDG SPRAY WATER TEMPERATURE

XDSPRB  3.D-3  AUX BLDG SPRAY DROP DIAMETER (1 mm)

TFDAMP 1.D10  FIRE DAMPER ACTIVATION TEMP

TSPRB  1.D10  FIRE SPRAY ACTIVATION TEMP

TC2RB  1.D10  CO2 INJECTION ACTIVATION TEMP

Kok

WNAOH(1) 0.0  INJECTION NAOH MASS FLOW RATE TO COMPT NODE 1
WNAOH(2) 0.0  INJECTION NAOH MASS FLOW RATE TO COMPT NODE 2
WNAOH(3) 0.0  INJECTION NAOH MASS FLOW RATE TO COMPT NODE 3
WNAOH(#) 0.0  INJECTION NAOH MASS FLOW RATE TO COMPT NODE 4



WNAOH(5)
WNAOH(6)
WNAOH(7)
WNAOH(8)
WNAOH(9)

0.0
0.0
0.0
0.0
0.0

WNAOH(10) 0.0

*k

** WACID(I) - EQUIVALENT HNO3 OF any acid MASS FLOW IN:I'O THE CONTAINMENT

INJECTION NAOH MASS FLOW RATE TO COMPT NODE 5
INJECTION NAOH MASS FLOW RATE TO COMPT NODE 6
INJECTION NAOH MASS FLOW RATE TO COMPT NODE 7
INJECTION NAOH MASS FLOW RATE TO COMPT NODE 8
INJECTION NAOH MASS FLOW RATE TO COMPT NODE 9

INJECTION NAOH MASS FLOW RATE TO COMPT NODE 10

*¥ NODE I (KG/SEC)
.k FOR EXAMPLE, TO INJECT 0.1 K-MOLE/SEC OF HCL INTO NODE 1.
*k WACID(1)=0.1*Mhno3/Mhcl kg/scc,

*%k

WACID(1)
WACID(2)
WACID(3)
WACID®#)
WACID(5)
WACID(6)
WACID(7)
WACID(8)
WACID(9)

0.0 " EQ.HNO3 OF ANY ACID MASS FLOW INTO COMPT 1
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 2
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 3
0.0  EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 4
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 5
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 6
0.0 EQ. HNO3 OF ANY ACID MASS FLOW !:"'TO COMPT 7
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 8
0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 9
WACID(10) 0.0 EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 10
*ok

** SGTS FILTER MODEL INPUT PER JUNCTION, J=1 THRU 120

*xk

MAERFF(1)
MAERFF(2)
MAERFF(3)
MAERFF(4)
MAERFEF(5)
MAERFF(G)
MAERFF(7)
MAERFF(8)
MAERFF(9)

1.D10
1.D10
1.D10
1.D10
1.D10
1.D10
1.D10
1.D10
1.D10

MAERFF(10) 1.D10
*k

FDFFIL(1)
FDFFIL(2)
FDFFIL(3)
FDFFIL(4)
FDFFIL(5)
FDFFIL(G)
FDFFIL(7)
FDFFIL(S)
FDFFIL(9)
FDFFIL(10)
*k

JSGTS(1)
*%

ok
k%
Aok

JSGTS(2)
JSGTS(3)

.

MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1

DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFEC WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT
DF USED FILTERING EFFECT WHEN THEY ARE INTACT

FLAG FOR FILTERING CONTROL;

=0 OPERATIVE, =1 FAILED/INOPERATIVE
BY DEFAULT, JSTGS IS = 1, SET IT TO 0 TO TURN ON FILTER

JSGTS IS SET = | WHEN MAERFF > MAERF (MASS COLLECTED)

I FLAG FOR FILTERING CONTROL;
1 FLAG FOR FILTERING CONTROL;




JSGTSM) 1 FLAG FOR FILTERING CONTROL;
JSGTS(5) 1 FLAGFORFILTERING CONTROL;
JSGTS(6) 1 FLAGFOR FILTERING CONTROL; .
JSGTS(7) . 1 FLAG FOR FILTERING CONTROL;
JSGTS(8) ! FLAGFORFILTERING CONTROL;
JSGTS(9) 1 FLAG FOR FILTERING CONTROL;

JSGTS(10) 1  FLAG FOR FILTERING CONTROL;
*ok
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*INTERFACES (PARAMETER GROUP #4)
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** HEIGHTS OF INTERFACES BETWEEN PS & CONTAINMENT OR AUXILIARY BUILDING
kk

ZNRV  6.78 HEIGHT OF SRV PIPE EXIT ABOVE FLOOR OF QT OR COMPT

*¥ RECEIVING SRV EFFLUENT

** assumes that the SRVs discharge at approximately the PRT

** centerline

* K

ZNBB 12.87 HEIGHT OF PS BL BREAK ABOVE FLOOR OF RECEIVING COMPT
ZNUB 12.87 HEIGHT OF PS UL BREAK ABOVE FLOOR OF RECEIVING COMPT
ZNVP 18.4761 HEIGHT OF RPV FAILURE ABOVE FLOOR OF RECEIVING COMPT
** [3.0B: ZBV]

ZNMSLB 81.1 HEIGHT OF SG BREAK ABOVE FLOOR OF RECEIVING COMPT

** the above break elevation is an estimate for the height of the

** steam line above the floor of the lower compartment

k¥

ZNGO(1) 0.0 HEIGHT OF GEN. OPENING | ABOVE FLOOR OF REC, COMPT
ZNGO(2) 0.0 HEIGHT OF GEN. OPENING 2 ABOVE FLOOR OF REC. COMPT
ZNGO(3) 0.0 HEIGHT OF GEN. OPENING 3 ABOVE FLOOR OF REC. COMPT

Xk

**@@@M4.0 KYS 8/10/93 ADDED PARAMETER GROUP POINTERS
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*POINTERS (PARAMETER GROUP #5)
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* THESE POINTERS IDENTIFY CONTAINMENT LOCATIONS OF PS COMPTS,
** SPECIALIZED CONTAINMENT COMPT ID NOS, ID NOS OF CONTAINMENT
** COMPTS THAT CAN CONTAIN CORIUM, AND ID NOS OF CONTAINMENT
** FLOW PATHS ON WHICH CORIUM MAY FLOW

* %k

** PRIMARY SYSTEM LOCATIONS IN CONTAINMENT

*%

JNPS(:) 2 ID NO OF CTMT COMPT CONTALNING CORE REGION

JNPS(2) 2 ID NO OF CTMT COMPT CONTAINING UPPER PLENUM

JNPS(3) 2 ID NO OF CNTMT COMPT CONTAINING BROKEN HOT LEG

JNPS@) 2 ID NO OF CNTMT COMPT CONTAINING BROKEN HOT LEG TUBES

JNPS(5) 2 ID NO OF CNTMT COMPT CONTAINING BROKEN COLD LEG TUBES

JNPS§(6) 2 ID NO OF CNTMT COMPT CONTAINING BROKEN INTERMEDIATE LEG

JNPS(7) 2 ID NO OF CNTMT COMPT CONTAINING BROKEN COLD LEG

JNPS(8) 1 ID NO OF CNTMT COMPT CONTAINING DOWNCOMER

JNPS(9) 2 ID NO OF CNTMT COMPT CONTAINING UNBROKEN HOT LEG

JNPS(10) 2 ID NO OF CNTMT COMPT CONTAINING UNBROKEN HOT LEG TUBES

JNPS(11) 2 ID NO OF CNTMT COMPT CONTAINING UNBROKEN COLD LEG TUBES

JNPS(12) 2 ID NO OF CNTMT COMPT CONTAINING UNBROKEN INTERMEDIATE LEG
2

JNPS(13) ID NO OF CNTMT COMPT CONTAINING UNBROKEN COLD LEG



JNPS(14) 6 ID NO OF CNTMT COMPT CONTAINING REACTOR DOME
JNPZ 9 ID NO OF CNTMT COMPT CONTAINING PZR

JNSR 2 ID NO OF CNTMT COMPT CONTAINING SURGE LINE
JNBSG 10 ID NO OF CNTMT COMPT CONTAINING BROKEN SG
JNUSG 10 ID NO OF CNTMT COMPT CONTAINING UNBROKEN SG

*k

** SPECIAL COMPTS IN CONTAINMENT
*k

JINRV 2 ID NO OF CNTMT COMPT RECEIVING SRV EFFLUENT (IQT=0)

o+ OR ID NO OF CNTMT COMPT CONTAINING QT (IQT=1)

INMSLB 2 ID NO OF CNTMT/AUX COMPT RECEIVING SG EFFLUENT

JNBB 2  ID NO OF CNTMT COMPT RECEIVING BL BREAK EFFLUENT

INUB 2 IDNOOF CNTMT COMPT RECEIVING UL BREAK EFFLUENT
JNICE 4  ID NO OF CNTMT COMPT CONTAINING ICE CONDENSER

JNCSMP 2 ID NO OF CNTMT COMPT CONTAINING CNTMT SUMP

JNASMP 0  ID NO OF CNTMT COMPT CONTAINING ANNULAR COMPT SUMP

JNUCS 8 ID NO OF CNTMT COMPT CONTAINING UPPER COMPT SPRAYS
JNLCS 2 ID NO OF CNTMT COMPT CONTAINING LOWER COMPT SPRAYS
JNFCS 6  ID NO OF CNTMT COMPT CONTAINING FAN COOLER SUCTION
JNFCD 3 ID NO OF CNTMT COMPT CONTAINING FAN COOLER DISCH
JNCHS 0  ID NO OF CNTMT COMPT CONTAINING CHILLER SUCTION

0

JNCHD ID NO OF CNTMT COMPT CONTAINING CHILLERS DISCH
JNVP I ID NO OF CNTMT COMPT RECEIVING RPV EFFLUENT
JNCIN 0 ID NO OF CNTMT COMPT CONTAINING CNTMT INSTRUMENTS

*ok

** THE FOLLOWING ARE FOR GENERALIZED ENGSAF FOR FAN COOLERS TO IDENTIFY

** COMPARTMENTS. THESE ARE USED IN ROUTINE ENGSAF ONLY

*k

IQT 1 1-S/RVSDISCHARGE TO QUENCH TANK (CONTAINED IN

** COMPT# JNRV: 0 - S/RVs DISCHARGE TO COMPT# JNRV

ICMAX 10 LARGEST ID NO FOR COMPTS IN CONTMT (ID NOS. GREATER
** THAN THIS ARE ASSUMED TO BE IN THE AUX BUILDING)

k%

** COMPTS IN CONTAINMENT THAT MAY CONTAIN CORIUM (MAX 10)
*

JNCM(1)
JNCM(2)
INCM(3)

1 ID NO OF FIRST CNTMT COMPT THAT MAY HAVE CORIUM

2 ID NO OF SECOND CNTMT COMPT THAT MAY HAVE CORIUM

0 ID NO OF THIRD CNTMT COMPT THAT MAY HAVE CORIUM
JNCM@#) 0 ID NO OF FOURTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM(5) 0 ID NO OF FIFTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM(6) 0  ID NO OF SIXTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM(7) 0 ID NO OF SEVENTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM@®) 0 ID NO OF EIGHTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM(9) 0 ID NO OF NINTH CNTMT COMPT THAT MAY HAVE CORIUM
JNCM(10) 0  ID NO OF LAST CNTMT COMPT THAT MAY HAVE CORIUM
k%

** FLOW PATHS IN CONTAINMENT THAT MAY HAVE CORIUM TRANSPORT (MAX 20)

kk

JCMW(1) 1 ID NO OF IST JUNCTION WHERE CORIUM MAY FLOW
JCMW(2) 0  ID NO OF 2ND JUNCTION WHERE CORIUM MAY FLOW
JCMW(3) 0  ID NO OF 3RD JUNCTION WHERE CORIUM MAY FLOW
JCMW(@) 0  ID NO OF 4TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(S) 0  ID NO OF 5TH JUNCTION WHERE CORIUM MAY FLOW
JCMW@G) 0

ID NO OF 6TH JUNCTION WHERE CORIUM MAY FLOW



JCMW(7) 0 ID NO OF 7TH JUNCTION WHERE CORIUM MAY FLOW

JCMW(@) 0 ID NO OF 8TH JUNCTION WHERE CORIUM MAY FLOW

JCMW(9) 0 ID NO OF 9TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(10) 0 ID NO OF 10TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(11) 0 ID NO OF 11TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(12) 0 ID NO OF 12TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(13) 0 ID NO OF 13TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(14) 0 ID NO OF 14TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(15) 0 ID NO OF 15TH JUNCTION WHERE CORIUM MAY FLOW |
JCMW(16) 0 ID NO OF 16TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(17) 0 ID NO OF 17TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(18) 0 ID NO OF 18TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(19) 0 ID NO OF 19TH JUNCTION WHERE CORIUM MAY FLOW
JCMW(20) 0 ID NO OF 20TH JUNCTION WHERE CORIUM MAY FLOW

JENTR 1 ID NO OF CNTMT FLOW PATH WHICH CAN HAVE ENTRAINMENT
k¥ OF CORIUM OR WATER = 1 (CAVITY)

KKk

** FLOW PATHS FOR DETAILED CONTAINMENT FAILURE MODEL (MAX +)
*ok

JDCF(1) 0 ID NOOF IST JUNCTION USED BY DETAILED CF MODEL
JDCF(2) 0 ID NO OF 2ND JUNCTION USED BY DETAILED CF MODEL
JDCF(3) 0 ID NO OF 3RD JUNCTION USED BY DETAILED CF MODEL
JDCF@#) 0 ID NO OF 4TH JUNCTION USED BY DETAILED CF MODEL

ok

** GENERALIZED OPENING FOR THE PRIMARY SYSTEM

** POINTER /PSCPTR/INGO() : PRIMARY SYSTEM COMPT # FOR THE OPENING
ok JNGO() : CONTAINMENT COMPT # FOR THE OPENING

** INGO(1)=6

** INGOQ2)=6

** INGO(3)=6

*¥* INGO(I)=2

¥ INGO(2)=2

*¥* INGO@3)=2

*k

** INERT(IV)= IV'TH COMPT INITIAL GAS STATE

*x =0, AIR (DEFAULT)
** =], INERT
*¥ =2, STEAM

*ok
>k
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*TOPOLOGY (PARAMETER GROUP #20)
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** THIS SECTION DEFINES THE WAYS THAT THE VARIOUS AUXILIARY BUILDING
** COMPTS ARE CONNECTED TOGETHER.

sk

** THERE ARE TWO CARDS REQUIRED FOR ENTERING DATA FOR EACH JUNCTION
** THAT ARE DESCRIBED NEXT; THE LAST CARD IN THIS SECTION MUST BE "END"

%k

** THE FIRST CARD, DEFINE THE JUNCTION TYPE:

*k

** 1, "JUNCTION" CARDS, THIS IS DEFINED BY A CARD WITH A "J" IN
*  COLUMN 1, IFRB(J)= 1




** 2, "FAILURE" JUNCTION CARDS, THIS IS DEFINED BY A CARD WITH AN "F"
**  COLUMN I, IFRB(J)= 0

. ** 3, "VACUUM BREAKER/CHECK VALVE" JUNCTION CARDS, THIS IS DEFINED
*  BY A CARD WITH AN "V" OR "C" IN COLUMN 1, IFRB(J)= -2

** 4, "LOOP SEAL" JUNCTION CARDS, THIS IS DEFINED BY A CARD WITH AN
*x "L IN COLUMN 1, IFRB(J)= -3

*%k

**  NOTE: IMAXJ= MAX(J,IMAXJ) ALWAYS

*k

** THE SECOND CARD, DEFINE THE JUNCTION CHARACTERISTICS:

ok

** A.IVOL(J,1), COMPT NO. OF THE VOLUME ON THE UPSTREAM SIDE OF JUNCTION,;
** B.IVOL(J,2), COMPT NO. OF DOWNSTREAM VOLUME;

** C.IHRB(J), 1 IF JUNCTION IS IN A HORIZONTAL WALL (IE, FLOW IS VERTICAL)

ok USE 0 IF JUNCTION IS IN A VERTICAL WALL;

** D. ZJUNC(J,1), ELEVATION OF THE BOTTOM OF THE JUNCTION ABOVE THE FLOOR
** OF THE UPSTREAM COMPT;

** E. XWJUNC(J), FACING THE HOLE, THE WIDTH OF JUNCION;

** F. XHJUNC(J), FACING THE HOLE, THE HEIGHT OF JUNCTION;

**  G. XLJUNC(J), LENGTH OF JUNCTION;

** H. AJUNCO(J), AREA OF JUNCTION

** [. XOJUNC(J), WATER HEIGHT ABOVE WHICH JUNCTION IS CONSIDERED SHUT FOR
*k GAS FLOW; FOR JUNCTIONS IN VERTICAL WALLS, THIS IS

** OVERWRITTEN WITH THE VALUE IN ITEM F

Aok

** IF THE JUNCTION IS A FAILURE TYPE, ADD THE NEXT TWO ITEMS

*k

** J. DIFFERENTIAL PRESSURE REQUIRED TO FAIL OR OPEN THE JUNCTION

** IF THE UPSTREAM COMPT HAS THE HIGHEST PRESSURE

** K. DIFFERENTIAL PRESSURE REQUIRED TO FAIL OR OPEN THE JUNCTION

**  IF THE DOWNSTREAM COMPT HAS THE HIGHEST PRESSURE

dok '

** IF THE JUNCTION IS A VACCUM BREAKER/CHECK VALVE TYPE, ADD THE NEXT
**  TWO ITEMS

*k

** J. DIFFERENTIAL PRESSURE REQUIRED TO OPEN THE VACUUM BREAKERS

** JUNCTION GIVEN THAT THE UPSTREAM COMPT HAS THE HIGHER PRESSURE
** K. DIFFERENTIAL PRESSURE REQUIRED TO CLOSE THE VACUUM BREAKERS ONCE
**  OPENED.

*k

** NOTE: THE FLOWS ARE ONE DIRECTIONAL FROM UPSTREAM COMPT TO

*  DOWNSTREAM COMPT.

kK

** IF THE JUNCTION IS A LOOP SEAL TYPE, ADD THE NEXT TWO ITEMS

*k

** ], DIFFERENTIAL PRESSURE REQUIRED TO CLEAR OR OPEN THE JUNCTION
**  IF THE UPSTREAM COMPT HAS THE HIGHEST PRESSURE

** K. DIFFERENTIAL PRESSURE REQUIRED TO CLEAR OR OPEN THE JUNCTION
**  IF THE DOWNSTREAM COMPT HAS THE HIGHEST PRESSURE

*%k
* Kk

** GENERAL NOTE: IF WIDTH=HEIGHT, THE JUNCTION IS ASSUMED CIRCULAR,
**  OTHERWISE JUNCTION IS ASSUMED RECTANGULAR (USE WIDTH SLIGHTLY
**  DIFFERENT THAN HEIGHT FOR SQUARE). EVEN IF THE JUNCTION IS






**  RECTANGULAR, THE AREA CAN BE DIFFERENT THAN THE PRODUCT OF
**  LENGTH AND WIDTH IF THE JUNCTION REPRESENTS THE SUM OF SEVERAL
**  HOLES WHICH HAVE THE SAME ELEVATION, ETC.

*ok
Aok okdskok Rk R okok Fok kR kAR Rk kR sk ook ok okl ok kR R Aok R KA ok kR ok

*k

** JUNCTIONS CURRENTLY DEFINED AREA:

*k

** 1) CAVITY - LOWER COMPARTMENT VIA INSTRUMENT TUNNEL

** 2) CAVITY - LOWER COMPARTMENT VIA ANNULAR GAP

** 3) LOWER COMPARTMENT - UPPER COMPARTMENT VIA REFUEL CAVITY DRAINS
** 4) LOWER COMPARTMENT - ICE CONDENSER

** 5) LOWER COMPARTMENT - ANNULAR COMPARTMENT

** 6) ICE CONDENSER - ICE CONDENSER UPPER PLENUM

** 7) ANNULAR TO UPPER LEAKAGE

** 8) UPPER TO ANNULAR - AIR RECIRC HEADER

** 9) ICE CONDENSER UPPER PLENUM - UPPER COMPARTMENT LOWER DOME REGION
** 10) NORMAL CONTAINMENT LEAKAGE FROM ANNULAR TO ENVIRONMENT .

** 11) CONTAINMENT FAILURE IN ANNULAR NEAR BASEMAT CYLINDER JUNCTION
** 12) LOWER TO PZR ENCLOSURE

** 13) LOWER TO SG ENCLOSURE

** 14) LOWER DOME TO UPPER DOME REGION

** 15) LOWER DOMW TO UPPER COMPT CYLINDRICAL SECTION

** 16) H2 SKIMMER FORCED FLOW FROM PZR ENCLOSURE TO ANNULAR

** 17) H2 SKIMMER FORCED FLOW FROM SG ENCLOSURE TO ANNULAR

** 18) H2 SKIMMER FORCED FLOW FROM TOP OF DOME TO ANNULAR

*%k
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¥k

JUNCTION #1 CONNECTING COMPTS 1-2: CAVITY THRU TUNNEL - LOWER COMPT
121 16.6716.0 10.526.3 168.0 1.0

Aok

JUNCTION #2 CONNECTING COMPTS 1-2; CAVITY THRU BYPASS - LOWER COMPT
121 18.50.300.6028.5 15.85 1.0

* %k

JUNCTION #3 CONNECTING COMPTS 2-6; LOWER - UPPER COMPARTMENT

26160 1.0 1.0 17.5 222 LE3

*xk

** MODEL ICE CONDENSER DOORS AS NORMALLY CLOSED FAILURE JUNCTION AND
** CONTROL JUNCTION OPENING THROUGH USER DEFINED FUNCTION IN INCLUDE FILE
FAILURE #4 CONNECTING COMPTS 2-4; LOWER COMPT - ICE CONDENSER
240453 68 7.5 3.0 1000 7.5 0.001 1.E10

Xk

JUNCTION #5 CONNECTING COMPTS 2-3; LOWER - ANNULAR COMPARTMENT
23020 151 20.0 3.0 302.1 20.0

*k

JUNCTION #6 CONNECTING COMPTS 4-5; ICE COND, - ICE COND. UPPER PLENUM
*SMD 4 5 1 56.94 267.0 110 0.1 2937.0 10.0

4 51 57.04 267.0 11.0 0.1 2937.0 10.0

*k

JUNCTION #7 CONNECTING COMPTS 3-6; ANNULAR TO UPPER LEAKAGE

3 6'1 39.6 0.340.34 0.0.36 0,34

*k

** RECIRC FAN OPERATION CONTROLLED THROUGH INPUT DECK



FAILURE #8 UPPER TO ANNULAR FORCED AIR FLOW

6308 3. 4. 45 1.E-3 2.8 1.E10 L.E10

*k

** MODEL ICE CONDENSER DOORS AS NORMALLY CLOSED FAILURE JUNCTION AND

**x CONTROL JUNCTION OPENING THROUGH USER DEFINED FUNCTION IN INCLUDE FILE
FAILURE #9 CONNECTING COMPTS 5-7; ICE UPPER PLENUM - UPPER COMPT LOWER DOME
571170 8.0 2.0 0.0 1326.0 7.0 0.01 1.E10

Kk

JUNCTION #10 CONNECTING COMPTS 3-11; NORMAL CONTAINMENT LEAKAGE

3 110 20. 5.19E-3 5.19E-3 3.5 2.1156E-5 5.19E-3

*k

FAILURE #11 CONNECTING COMPTS 3-11; CONTAINMENT FAILURE - ENVIRONMENT

3 1100.5 1.7 0.1 3.5 0.17 0.1 36.0 1.E10

*x

JUNCTION #12 CONNECTING 2-9; LOWER COMPT TO PZR ENCLOSURE

291509 3.7 3.65 293 543 2.93

*k

JUNCTION #13 CONNECTING 2-10; LOWER COMPT TO SG ENCLOSURE

2 10 1 50.9 5.2 5.28 2,93 576. 293

%

JUNCTION #14 CONNECTING 7-8; LOWER DOME TO UPPER DOME

7 81 32.4 43.6 43.6 0. 5969. 1.0

*ok

JUNCTION #15 CONNECTING 7-6; LOWER DOME TO UPPER COMPT CYLINDRICAL SECTION
7610375 57.5 0. 10387. 1.0

*k

FAILURE #16 CONNECTING 9-3; H2 SKIMMER FROM PZR ENCLOSURE TQO ANNULAR COMPT
930373 3. 4 56.5 1.LE-3 1.0 1.LE10 1.El0

Kk

FAILURE #17 CONNECTING 10-3: H2 SKIMMER FROM SG ENCLOSURE TO ANNULAR COMPT
10 3 0 37.3 3. 4. 56.5 1.E-3 1.0 1.E10 LEI10

*x

FAILURE #18 CONNECTING 8-3; H2 SKIMMER FROM TOP OF DOME TO ANNULAR COMPT
830 20.3. 4 1345 1.LE-3 1.0 1.LE10 1.E10

*k

END

** ENTER FORCED FLOW RATES HERE, GPM

PFAN(8) 291720. JUNCTION 8 - UPPER TO ANNULAR

PFAN(16) 3740. JUNCTION 16 - H2 SKIMMER FROM PZR

PFAN(17) 7480. JUNCTION 17 - H2 SKIMMER FROM SG

PFAN(18) 7480. JUNCTION 18 - H2 SKIMMER FROM TQP OF DOME

* %k
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*MATERIAL TYPE DEFINITIONS FOR HEAT SINKS (PARAMETER GROUP #9)
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** INPUT MATERIAL PROPERTIES (DENSITY, SPECIFIC HEAT, & THERMAL

** CONDUCTIVITY) FOR DISTRIBUTED HEAT SINKS TYPE 1 THRU 5, AND

** INPUT EQUIPMENT PROPERTIES (SPECIFIC HEAT) FOR LUMPED MASS

** HEAT SINKS TYPE 1 THRU 5.

dok

** HEAT SINK DENSITY

DHSM(I) 149.78 DENSITY OF MATERIAL 1 (CONCRETE)

**DHSM(2) ~ DENSITY OF MATERIAL 2 (BRICK) (= 1373.6 kg/m3 from Zion)
**DHSM(3)  DENSITY OF MATERIAL 3 (STEEL) (= 7840 kg/m3 from Zion)



**DHSM(4)  DENSITY OF MATERIAL 4

**DHSM(5)  DENSITY OF MATERIAL 5

*K

** HEAT SINK THERMAL CONDUCTIVITY

KHSM(1) 0.8 THERMAL CONDUCTIVITY OF MATERIAL 1 (CONCRETE)
*KHSM(2) THERMAL CONDUCTIVITY OF MATERIAL 2 (BRICK) (= 0.6 W/mK)
HKHSM@3) THERMAL CONDUCTIVITY OF MATERIAL 3 (STEEL) (= 50 W/mK)
**KHSM(4) THERMAL CONDUCTIVITY OF MATERIAL 4

**KHSM(5) THERMAL CONDUCTIVITY OF MATERIAL 5

¥k

** HEAT SINK SPECIFIC HEAT

CPHSM(1) 0.151  SPECIFIC HEAT OF MATERIAL 1 (CONCRETE)
**CPHSM(2) SPECIFIC HEAT OF MATERIAL 4

**CPHSM(3) SPECIFIC HEAT OF MATERIAL 4

**CPHSM(4) SPECIFIC HEAT OF MATERIAL 4

**CPHSM(5) SPECIFIC HEAT OF MATERIAL 5 .

*k

** EQUIPMENT (LUMPED MASS) SPECIFIC HEAT

CPEQM(1) 0.110 SPECIFIC HEAT OF MATERIAL 1 (STEEL) (= 460.5 J/kg/K)
**CPEQM(2) SPECIFIC HEAT OF MATERIAL 2 (ALUMINUM) (= 896 J/kg/K)
**CPEQM(3) SPECIFIC HEAT OF MATERIAL 3 (COPPER) (= 383.1 J/kg/K)
**CPEQM(4) SPECIFIC HEAT OF MATERIAL 4 (LEAD) (= 130 J/kg/K)
**CPEQM(5) SPECIFIC HEAT OF MATERIAL 5 (STEEL) (= 500 J/kg/K)

*k

Ha@aMi.0 KYS 8/10/93 ADDED PARAMETER GROUP DISTRIBUTED HEAT SINKS
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*DISTRIBUTED HEAT SINKS IN CONTAINMENT (PARAMETER GROUP #8)
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%k ok »

** UP TO 200 DISTRIBUTED HEAT SINKS ARE ALLOWE

%k .

** 1) CAVITY FLOOR

** 2) CAVITY OUTER WALL

*% 3) BIOLOGICAL SHIELD WALL BELOW THE BOTTOM OF THE REFUELING POOL AT
** THE 621'-1.5" EL.

** 1) BIOLOGICAL SHIELD WALL ABOVE THE 621'-1.5" EL.

** 5) PRESSURIZER DOGHOUSE ABOVE THE OPERATING DECK (EL. 652'-7.5")

** ) STEAM GENERATOR CUBICLES ABOVE THE OPERATING DECK

** 7) LOWER COMPARTMENT FLOOR

** 8) CRANE WALL (INTERFACE BETWEEN LOWER AND ANNULAR COMPARTMENTS)
** 9) ANNULAR COMPARTMENT FLOOR

** 10) ANNULAR COMPARTMENT OUTER WALLS

** 11) ICE UPPER PLENUM INNER WALLS (INTERFACE WITH UPPER COMPARTMENT)
** 12) ICE UPPER PLENUM OUTER WALLS

*¥ 13) UPPER COMPARTMENT OPERATING DECK AND MISSILE SHIELD

** 14) UPPER COMPARTMENT OUTER WALLS AND DOME ABOVE THE 715' EL.

** 15) UPPER COMPARTMENT OUTER WALLS AND DOME ABOVE THE 748' EL.

%k
HSTYP(1) 1 HS 1 MATERIAL TYPE DEFINED IN *MATERIAL
HSTYPQ2) 1
HSTYPG3) 1
HSTYP4) |
HSTYP() 1
HSTYP() 1



HSTYP(7) 1
HSTYP(8) 1
HSTYP(9) 1
HSTYP(10)
HSTYP(11)
HSTYP(12)
HSTYP(13)
HSTYP(14)
HSTYP(15)
%k

Pt et et Pttt pmas

** NIWALL= FLAG INDICATING WALL TYPE;

** =1 OR -1; ONE FACE WALL (OUTER FACE BURIED IN INFINITE SLAB

*k OR ON OUTSIDE OF CONTAINMENT)

*k =2 OR -2; TWO FACED WALL

** (POSITIVE MEANS VERTICAL WALL, NEGATIVE MEANS HORIZONTAL WALL)
A%k

** NOTE THAT FACE 1 BY CONVENTION ALWAYS FACES UPWARDS IF NIWALL IS
** HORIZONTAL, EG., FLOOR OR DECK

kX

NIWALL(l) -1  ORIENTATION DESIGNATOR FORHS 1~
NIWALL(2)
NIWALL(3)
NIWALL(4)
NIWALL(5)
NIWALL(6)
NIWALL(7) -1

NIWALL(S) 2

NIWALL(9) -1

NIWALL(10) 1

NIWALL(11) 2

NIWALL(12) 1

NIWALL(13) -2

NIWALL(14) 1

NIWALL(15) 1

%k k

AHSRB(l) 664. ONE-SIDED WALL AREA OF HS 1
AHSRB(2) 1939,

AHSRB(3) 2748.

AHSRB(4) 3513

AHSRB(5) 1501,

AHSRB(6) 8722.

AHSRB(7) 3728.

AHSRB(8) 12280.

AHSRB(9) 3298.

AHSRB(10) 12757

AHSRB(11) 3694

AHSRB(12) 4568.

AHSRB(13) 6239.

AHSRB(14) 17341.

AHSRB(15) 7226.

ok

XTHSRB(1) 12.5 THICKNESS OF HS 1
XTHSRB(2) 12.5

XTHSRB@3) 11.

NN N



XTHSRB() 5.6
XTHSRB(5) 2.
XTHSRB(6) 2.
XTHSRB(7) 12.5
XTHSRB(8) 3.0
XTHSRB(9) 12.5
XTHSRB(10) 3.5
XTHSRB(11) 3.0
XTHSRB(12) 3.5
XTHSRB(13) 2.875
XTHSRB(14) 3.0
XTHSRB(15) 3.0
*%k

XHSRB(1)
*k

XHSRB(2)
XHSRB(3)
XHSRB(4)
XHSRB(5)
XHSRB(6)
XHSRB(7)
XHSRB(8)
XHSRB(9)
XHSRB(10)
XHSRB(11)
XHSRB(12)
XHSRB(13)
XHSRB(14)
XHSRB(15)
*k

ZHSRB(1)
ZHSRB(2)
ZHSRB(3)
ZHSRB(4)
ZHSRB(5)
ZHSRB(6)
ZHSRB(7)
ZHSRB(8)
ZHSRB(9)
ZHSRB(10)
ZHSRB(11)
ZHSR®{12)
ZHSRB(13)
ZHSRB(14)
ZHSRB(15)
%ok
NIHSRB(1)
NIHSRB(2)
NIHSRB(3)
NIHSRB(4)
NIHSRB(5)
NIHSRB(6)
NIHSRB(7)
NIHSRB(S)

0.0  XHSRB(I) AVERAGE HEIGHT OF HS I OR 0.E0 IF MODELED
AS FLOOR OR UPWARD FACING SURFACE (EG, DECK)

15.

11.

16.
7.7
7.7
0.0
27.
0.0

27.0

8.5

8.5

0.0

16.2

10.

-31.8  ZHSRB(I) ELEV. OF I'TH HEAT SINK RELATIVE
-31.8 TO GROUND LEVEL
0.0

22.3

53.3

53.3
0.0
0.0
-0.481

-0.481

99.84

99.84

53.3

116.8

149.2

1 ID NO. OF COMPT FACING SIDE 1 OF HS 1
1

1

6

9
10

2
2






NIHSRB(9) 3
NIHSRB(10) 3
NIHSRB(11) 6
NIHSRB(12) 5
NIHSRB(13) 6
NIHSRB(14) 7
NIHSRB(15) 8
%k

** NOTE FOR WALL ORIENTATION DESIGNATOR (NIWALL) OF 1 OR -1,

** N2HSRB= ENVIRONMENT COMPT #

*%k

N2HSRB(I) 11
N2HSRB(2) 11
N2HSRB(3) 2
N2HSRB(4) 2
N2HSRB(5) 6
N2HSRB(6) 6
N2HSRB(7) 11
N2HSRB(8) 3
N2HSRB(9) 11
N2HSRB(10) 11
N2HSRB(11) 5
N2HSRB(12) 11
N2HSRB(13) 2
N2HSRB(14) 11
N2HSRB(15) 11
%k ok
XLNI1(1)
XLN1(2)
XLN1(3)
XLN1(4)
XLNI1(5)
XLN1(6)
XLN1(7)
XLNI(8)
XLN1(9)

Seee

coeee

ID NO. OF COMPT FACING SIDE 2 OF HS 1

LINER THICKNESS ON SIDE 1 FOR HS 1

XLNI1(10) .03125

XLNI(11) 0

XLNI(12) .03125

XLNI1(13) ©

XLNI(14) .03125
XLNI1(15) .03125
e

XLN2(I) 0
XLN2(2) 0
XLN2(3) 0
XLN2(4) 0.
XLN2(5) 0.
XLN2(G) 0
XLN2(7) 0
XLN2@8) 0
XLN2(9) ©
XLN2(10) 0.
XLN2(11) 0.

LINER THICKNESS ON SIDE 2 FOR HS 1



XLN2(12) 0
XLN2(13) 0.
XLN2(14) 0.
XLN2(15) 0
Ak

RGI(1) ©
RGI(2) ©
RGI(3) O
RGI@) 0
RGI(5) O.
RGI(©) O.
RGI(7) ©
RGI(8) ©
RGI(9) ©
RGI(10) ©
RGI(11) ©

RGI1(12) 0.054

RGI(13) O.

RGI(14) 0.
RGI(15) O.
*x

RG2(1) ©
RG2(2) ©
RG2(3) 0
RG2(4) ©
RG2(5) 0
RG2(6) 0.
RG2(7) 0.
RG2(8) ©
RG2(9) ©
RG2(10) 0
RG2(11) 0
RG2(12) 0
RG2(13) 0

RG2(14) 0.
0

RG2(15)

k%

SURFACE-TO-LINE RESISTANCE GAP FOR HS 1 FACE 1

SURFACE-TO-LINE RESISTANCE GAP FOR HS 1 FACE 2

** WWSP1 - SPRAY FLOW RATE TO SIDE ONE OF HEAT SINK

*k

WWSPI(1)
WWSP1(2)
WWSP1(3)
WWSP1(4)
WWSPI(5)
WWSP1(6)
WWSP1(7)
WWSPI(8)
WWSP1(9)
WWSPI1(10)
WWSP1(11)
WWSPI1(12)
WWSP1(13)
WWSPI1(14)
WWSPI(15)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



*x

** TWSP1 - TEMPERATURE OF SPRAY FLOW TO SIDE ONE OF HEAT SINK

Xk

TWSPI(1) 70.0
TWSP1(2) 70.0
TWSP1(3) 70.0

TWSP1(4) 70.0-

TWSPI(5) 70.0
TWSP1(6) 70.0
TWSP1(7) 70.0
. TWSPI(8) 70.0
TWSP1(9) 70.0
TWSP1(10) 70.0
TWSPI(11) 70.0
TWSPI(12) 70.0
TWSPI(13) 70.0
TWSPI(14) 70.0

TWSPI1(15) 70.0
Rk

**WWSP2 - SPRAY FLOW RATE TO SIDE TWO OF HEAT SINK

*%

WWSP2(1) 0.0
WWSP2(2) 0.0
WWSP2(3) 0.0
WWSP2(4) 0.0
WWSP2(5) 0.0
WWSP2(6) 0.0
WWSP2(7) 0.0
WWSP2(8) 0.0-
WWSP2(9) 0.0
WWSP2(10) 0.0
WWSP2(11) 0.0
WWSP2(12) 0.0
WWSP2(13) 0.0
WWSP2(14) 0.0
WWSP2(15) 0.0

*k

** TWSP2 - TEMPERATURE OF SPRAY FLOW TO

*%

TWSP2(1) 70.0
TWSP2(2) 70.0
TWSP2(3) 70.0
TWSP2(4) 70.0
TWSP2(5) 70.0
TWSP2(6) 70.0
TWSP2(7) 70.0
TWSP2(8) 70.0
TWSP2(9) 70.0
TWSP2(10) 70.0
TWSP2(11) 70.0
TWSP2(12) 70.0
TWSP2(13) 70.0
TWSP2(14) 70.0
TWSP2(15) 70.0

SIDE TWO OF HEAT SINK




* %

** XPERHS - PERIMERTER OF HEAT SINK, USED FOR FILM FLOW ACROSS IT

Xk

XPERHS(1)
XPERHS(2)
XPERHS(3)
XPERHS(4)
XPERHS(5)
XPERHS(6)
XPERHS(7)
XPERHS(8)
XPERHS(9)
XPERHS(10) 0.
XPERHS(11) 0.
XPERHS(12) 0.
XPERHS(13) 0.
XPERHS(14) 0.
XPERHS(15) 0.
dok

cooooeooee

** NOTE FOR PCCS MODEL:

*%k

**  INPUT:
* ¥

**  IN ORDER TO ACTIVATE THE PCCS MODEL, FLAG "NIWALL" SHOULD BE SET

**  EQUAL TO ZERO FOR THE HEAT SINKS ON THE CONTAINMENT WALL. THE

**  ORDER OF THE HEAT SINKS ON THE CONTAINMENT WALL SHOULD BE ARRANGED
% ACCORDING TO THE DIRECTION OF FILM FLOW. WHEN NIWALL=0, THE

** WALL IS TREATED AS VERTICAL HEAT SINK.

*k

**  THE SPRAY FLOW RATE AND TEMPERATURE CAN BE SPECIFIED WITH

** WWSPI, TWSP1 FOR IH'TH HEAT SINK FACE #1 & WWSP2, TWSP2

**  FOR IH'TH HEAT SINK FACE #2

*%k

**  OUTPUT:

Ak ,

**  THE FILM,FLOW RATE AND THE ENERGY CARRIED BY THE FILM THAT LEAVES
**  HEAT SINK I ARE STORED IN WWFI1(I) AND QWF1(I) FOR HS FACE #1,

** WWF2(I) AND QWF2(I) FOR HEAT SINK FACE #2.

*ok
ke

HTEXT 100 HTCTO BE USED ON FACE2 WHEN IWALL 11S .

** SPECIFIED. HTEXT IS ASSUMED 0.E0 FOR IWALL=-1.

*x . TYPICALLY, IWALL=-1 IS SPECIFIED FOR "INFINITELY"

** THICK FLOORS, AND IWALL=1 SPECIFIED FOR WALLS

** INTERFACING THE ENVIRONMENT COMPT, WITH FACE #2
*¥ FACING THE ENVIRONMENT.

*%k
*************************************************************************
*ok

*LUMPED HEAT SINKS IN CONTAINMENT

*kk
*************************************************************************
Kk

** UP TO 200 LUMPED HEAT SINKS ARE ALLOWED



Xk
** USE 1 LUMPED HEAT SINK FOR EACH CONTAINMENT COMPARTMENT CONTAINING
** METAL EQUIPMENT

ok

** ID DESCRIPTION

#% | METAL EQUIPMENT IN COMPARTMENT 2 (LOWER)

** 2 METAL EQUIPMENT IN COMPARTMENT 6 (UPPER CYLINDRICAL SECTION)
** 3 METAL EQUIPMENT IN COMPARTMENT 7 (UPPER LOWER DOME REGION)
ok

EQTYP(l) 1  HS1MATERIAL TYPE

EQTYP(2) 1

EQTYP(3) 1

Kk

MEQRB(I) 4.3215E6 EQUIP MASS
MEQRB(2) 108819,

MEQRB(3) 108819,

Kok

AEQRB(1) 65616. EQUIP HEAT TRANSFER AREA
AEQRB(2) 19217

AEQRB(3) 19217.

ko *

ZEQRB(I) 0.  ELEVATION OF BOTTOM OF EQUIP. WRT FLOOR
ZEQRB(2) 0.

ZEQRB() 0.

Adeok

XHEQRB(I) 10.  HEIGHT OF EQUIPMENT |
XHEQRB(2) 10.

XHEQRB(3) 10.

%k

NEQRB(I) 2  ID NO. OF COMPT CONTAINING HS 1
NEQRB(2) 6

NEQRB(3) 7

*k
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*k D. C. COOK UNIT 1 MAAP 4.0.3 PARAMETER FILE *x

*k REV. 1 *ox

*k PREPARED FOR **

*ok THE AMERICAN ELECTRIC POWER SERVICE COMPANY ok

*x BY %k

*ok TOM ELICSON, 10-13-97 *%

*k FAUSKE & ASSOCIATES, BURR RIDGE, IL. *k

*k ‘ *k

** MODEL INCLUDES LICENSING CODE ASSUMPTfONS, UPGRADES FOR 4.0.3 *k
** COMPATIBILITY AND GENERALIZED ESF *k

*k . %k

e s ok o sk ok ok ek o sk sk ke sk ok sk ok ok ok s sk o ok sk o s s s sk s s ok ok ok sk ol ok ok ok sl sk ol s Sk ok s e sk e ok ok Sk ok ke ok Sk ok ke Sk ok ok sk ok ke sk ok okok

** THIS MODEL IS IN BRITISH UNITS (FT-LBM-HR-BTU-PSIA-GPM)
*BR
*k

** .. CHANGES TO JUNCTION DEFINITIONS

dk

** JUNCTIONS CURRENTLY DEFINED AREA:

*%

** 1) CAVITY - LOWER COMPARTMENT VIA INSTRUMENT TUNNEL

k% 2) CAVITY - LOWER COMPARTMENT VIA ANNULAR GAP

** 3) LOWER COMPARTMENT - UPPER COMPARTMENT VIA REFUEL CAVITY DRAINS
** 4) LOWER COMPARTMENT - ICE CONDENSER

** 5) LOWER COMPARTMENT - ANNULAR COMPARTMENT

** 6) ICE CONDENSER - ICE CONDENSER UPPER PLENUM

** 7) ANNULAR TO UPPER LEAKAGE

** 8) UPPER TO ANNULAR - AIR RECIRC HEADER

** 9) ICE CONDENSER UPPER PLENUM - UPPER COMPARTMENT LOWER DOME REGION
** 10) NORMAL CONTAINMENT LEAKAGE FROM ANNULAR TO ENVIRONMENT

*¥ 11) CONTAINMENT FAILURE IN ANNULAR NEAR BASEMAT CYLINDER JUNCTION
** 12) LOWER TO PZR ENCLOSURE

** 13) LOWER TO SG ENCLOSURE

** 14) LOWER DOME TO UPPER DOME REGION

** 15) LOWER DOMW TO UPPER COMPT CYLINDRICAL SECTION

** 16) H2 SKIMMER FORCED FLOW FROM PZR ENCLOSURE TO ANNULAR

** 17) H2 SKIMMER FORCED FLOW FROM SG ENCLOSURE TO ANNULAR

** 18) H2 SKIMMER FORCED FLOW FROM TOP OF DOME TO ANNULAR

** 19) ICE CONDENSER DRAINS TO LOWER COMPT

**¥ ADJUST JUNCTION 2 TO REPRESENT FLOW PATH AROUND RCS PIPING PENETRATIONS
** IN BIOLOGICAL SHIELD WALL

IHRB(2) 0 FLOW IS HORIZONTAL
ZJUNC(2 1) 44.9FT ELEVATION AT BOTTOM OF JUNC = ZNOZ-XTHL+XTRV+ZNVP
APPROX HEIGHT OF PIPING PENETRATION THROUGH

** BIOLOGICAL SHEILD WALL ABOVE LOWER COMPARTMENT

ok FLOOR AT 598'-9 3/8"

XLJUNC(Z) 3.5FT JUNCTION LENGTH: APPROX THICKNESS OF BIO SHIELD
WALL

** REFINE PARAMETERS FOR JUNCTION REPRESENTING REFUELING CAVITY DRAINS
ZJUNC(3 1) 60FT HEIGHT OF BOTTOM OF THE DRAINS RELATIVE TO

) THE LOWER COMPARTMENT FLOOR. THIS VALUE WAS
** REFINED BASED UPON VISUAL INSPECTION DURING



ok FAI WALKDOWN OF UNIT 1.

AJUNCO(3) 22FT**2 FLOW AREA THROUGH REFUELING CAVITY DRAINS.
FAI WALKDOWN CONFIRMED TWO 12" (NOM.) DRAINS AND

ok ONE 10" (NOM.) DRAIN.

XOJUNC(3) L5FT REFUEL CAVITY DRAIN FLOOD HEIGHT TO BLOCK GAS
TRANSPORT. ADJUST REFUEL CAVITY DRAIN FLOOD

ok HEIGHT WHICH STOPS GAS TRANSPORT: USE

*k 1.5 x DIAMETER

XLJUNC(3) 17.690 FT

** ADJUST REFUEL CAVITY JUNCTION LENGTH (JUNCTION 3) TO ENSURE 9500 GAL

** RETAINED IN REFUEL CAVITY PRIOR TO SPILL OVER INTO DRAIN LINE

** REFUEL CAV (COMPT 6) FLOOR AREA IS

**  VRBLK(2,6)/XRBLK(2,6) = 24919/31.5 = 791, FTA2

** REQUIRED WEIR HEIGHT IS 9500/7.48/791 = 1.606 FT

** DEDUCT APPROX. 1.5IN (0.12FT) = L49FT
** TO ACCOUNT FOR STATIC HEAD DRIVING
** WEIR FLOW.

** JUNCTION LENGTH IS THEREFORE,
#*  XLJUNC(3) = [ZFRB(G) - ZFRB(2)] - ZJUNC(3,1) + 1.49
*x =[22.2 - 0] - 6.0 + 1.49 = 17.690 FT

** REFINE PARAMETERS FOR SPILLWAY JUNCTION BETWEEN DEAD-ENDED AND LOWER

** COMPARTMENTS

ZJUNC(S 1) 13.2FT  JUNCTION HEIGHT RELATIVE TO FLOOR OF THE
ANNULAR COMPARTMENT. FOR CONSISTENCY, THIS

ok MUST BE THE SAME AS XRBLK(2,3)

XWJUNC(S) 151 FT  WIDTH OF THE SPILLWAY WEIR BETWEEN THE LOWER
COMPARTMENT AND THE ANNULUAR COMPARTMENT.

AJUNCO(S) 302.1 FT**2 TOTAL FLOW AREA OF THE TWO KEYWAYS THAT SERVE
AS THE SPILLWAY BETWEEN THE LOWER

o COMPARTMENT AND THE ANNULUAR COMPARTMENT.

XLJUNC(5) 1.0FT HORIZONTAL FLOW LENGTH OVER THE SPILLWAY WEIR

** FAl WALKDOWN CONFIRMED THAT THERE IS A TECH. SPEC. MAXIMUM OF 5 FT**2
** BYPASS AROUND ICE CONDENSER BETWEEN UPPER AND LOWER VOLUMES.
** AJUNCO(3) ACCOUNTS FOR THE REFUELING CAVITY DRAINS, AND AJUNCO(7)
** ACCOUNTS FOR THE BALANCE.
AJUNCO(?) 2.8FT**2 FLOW PATH 7 AREA ACCOUNTING FOR BALANCE OF
TOTAL ICE CONDENSER BYPASS AREA.

** ADJUST DISCHARGE LOCATIONS FOR JUNCTIONS COMMUNICATING WITH
ENVIRONMENT

** ENVIRONMENT IS NOW LOCATION 12

** - JUNCTION 10 CONNECTING COMPT 3 TO ENVIRONMENT: NORMAL LEAKAGE
IVOL(10,2) 12 DISCHARGE TO ENVIRONMENT

** -- FAILURE JUNCTION 11 CONNECTING COMPT 3 TO ENVIRONMENT: OVER PRESS.
FAILURE
IVOL(11,2) 12 DISCHARGE TO ENVIRONMENT

** ADD AN ICE CONDENSER DRAIN JUNCTION. THIS REPRESENTS THE 21 12" DRAINS.
** FLAPPER VALVES REQUIRE 18" HEAD TO OPEN.

IMAX) 19 TOTAL NUMBER OF JUNCTION IS NOW 19

IFRB(19) -2 DEFINE JUNCTION AS CHECK VALVE



IVOL(19,1) 4 JUNCTION UPSTREAM COMPARTMENT IS ICE CONDENSER

IVOL(19,2) 2 JUNCTION DOWNSTREAM COMPARTMENT IS LOWER COMPT

IHRB(19) 0 DRAIN DISCHARGE IS HORIZONTAL

ZIUNC(19 1) 0.01 FT ELEVATION OF THE BOTTOM OF THE JUNCTION ABOVE THE FLOOR
OF THE UPSTREAM COMPT

XWJUNC(19) 1.0FT FACING THE HOLE, THE WIDTH OF JUNCION;

XHJUNC(19) 1.0FT FACING THE HOLE, THE HEIGHT OF JUNCTION;

XLJUNC(19) LOFT LENGTH OF JUNCTION;

AJUNCO(19) 13.FT**2 AREA OF JUNCTION: COMBINED AREA FOR 21 DRAINS

XOJUNC(19) LOFT  WATER HEIGHT ABOVE WHICH JUNCTION IS CONSIDERED SHUT
FOR GAS FLOW

PFFJ(19) 0.65PSI CHECK VALVE OPENS WITH 18" STATIC HEAD

PFBJ(19) 0.60 PSI BACK PRESSURE TO CLOSE VALVE

** IN EACH 12" DRAIN LINE, THERE IS A 1.5" DRAIN LINE IN THE BOTTOM

** OF THE DRAIN PIPE IMEDIATELY UPSTREAM OF THE FLAPPER VAVLE. THIS

** DRAINS RISIDUAL WATER IN THE DRAIN LINE INTO THE ACTIVE SUMP.

IMAX] 20 TOTAL NUMBER OF JUNCTION IS NOW 20

IFRB(20) 1 DEFINE AS OPEN JUNCTION

IVOL(20,1) 4 JUNCTION UPSTREAM COMPARTMENT IS ICE CONDENSER

IVOL(20,2) 2 JUNCTION DOWNSTREAM COMPARTMENT IS LOWER COMPT

IHRB(20) 1 DRAIN DISCHARGE IS VERTICAL

ZJUNC(20 1) 0.01 FT ELEVATION OF THE BOTTOM OF THE JUNCTION ABOVE THE FLOOR
OF THE UPSTREAM COMPT

XWJUNC(20) 0.125FT FACING THE HOLE, THE WIDTH OF JUNCION

XHJUNC(20) 0.125FT FACING THE HOLE, THE HEIGHT OF JUNCTION

XLJUNC(20) 1.OFT LENGTH OF JUNCTION (APPROXIMATE)

AJUNCO(20) 2.06 FT**2 AREA OF JUNCTION: COMBINED AREA FOR 21 DRAINS

XOJUNC(20) 0.125FT WATER HEIGHT ABOVE WHICH JUNCTION IS CONSIDERED SHUT
FOR GAS FLOW

ok

** DEFINE ICE CONDENSER FLOOR AS BOTTOM OF DRAIN PIPE

ZFRB(4) 388FT ICE CONDENSER BOTTOM

** ADJUST JUNCTION ELEVATION TO ICE UPPER PLENUM TO ACCOUNT FOR 4.1 CHANGE
** IN FLOOR EL.

ZJUNC(@6,1) 6114 FT

*ok

** INCREASE ICE CONDENSER TOTAL COLUME TO INCLUDE PIPE VOLUME:
** PIPE VOL IS 54 FT"3

VOLRB(4) 108779 FT**2 TOTAL VOLUME OF ICE CONDENSER

*%

** MODIFY ICE CONDENSER VOLUME VS HEIGHT TO ACCOUNT FOR WATER HOLD UP IN

** 20 12" DRAIN PIPES

XRBLK(1,4) 0. FT HEIGHT AT BOTTOM OF DRAIN PIPE

VRBLK(1,4) 0.0 FT**3  ZERO HEIGHT IS ZERO VOLUME

XRBLK(2,4) 1. FT HEIGHT AT TOP OF DRAIN PIPE

VRBLK(2 4) G62.8FT**3 VOLUME TO FILL APPROX. 4 FT
HORIZONTAL RUN TO FLAPPER VALVE.

XRBLK(3 4 STFT HEIGHT UP TO ICE CONDENSER FLOOR
(AS TAKEN FROM AEP, 5.2 FT FROM FLAPPER

*x VALVE CENTERLINE TO I.C. FLOOR. ALSO,

** ADD 0.5 FT PIPE RADIUS FROM CENTERLINE



ok TO BOTTOM OF PIPE, WHICH IS REF. ZERO.)
VRBLK(3,4) I81.FT**3  VOLUME TO FILL DRAIN PIPES TO L.C. FLOOR
XRBLK(4,4) 61.14 FT HEIGHT UP TO TOP OF ICE CONDENSER
VRBLK(4,4) 108779 FT**3 TOTAL ICE CONDENSER VOLUME

** MODIFY FORCED FAN JUNCTION AREAS. CODE MOD PREVENTS CCF IN FAN JUNCTIONS
*+ SO REALISTIC AREA CAN BE USED

AJUNCO(8) 1.0 FT**2-

AJUNCO(16) 0.1 FT**2

AJUNCO(17) 0.1 FT*¥2

AJUNCO(18) 0.1 FT**2

*k :
*¥ .- CHANGES TO COMPARTMENT DRAIN MODEL. INSTANTLY DRAIN THOSE

COMPARMENTS
*¥ .- WITHOUT FLOORS. COMPARTMENTS DRAIN TO COMPARTMENT BELOW.

*¥

FIDRRB(7) 6 MID DOME DRAINS TO CYLINDRICAL SECTION
FIDRRB(8) 7 UPPER DOME DRAINS TO MID DOME
FIDRRB(9) 2 PZR ENCLOSURE DRAINS TO LOWER
FIDRRB(10) 2 SG ENCLOSURES DRAIN TO LOWER

*k
** .. CHANGES TO CONTAINMENT COMPARTMENT GEOMETRY DEFINITIONS
*k
**¥ -- ADJUST CONTAINMENT VOLUMES TO MATCH WCAP-14286, APPENDIX A, TABLE 3.5-1
** .. AND WCAP-14488, APPENDIX A, TABLE 3.5-1

** UPPER: 734829 FT*3

** LOWER: 304269 FTA3

** DEAD-ENDED: 61340 FTA3

** [CE BOX: 163713 FT~3

** COMPARTMENTS ARE CURRENTLY SET UP AS:

%%k

¥* 1) CAVITY

**  2) LOWER COMPARTMENT

**¥  3) ANNULAR-DEAD END COMPARTMENT

**  4) ICE CONDENSER COMPARTMENT

**  5) ICE CONDENSER UPPER PLENUM

**  6) UPPER COMPARTMENT CYLINDRICAL SECTION
**  7) UPPER COMPARTMENT LOWER DOME REGION
**  8) UPPER COMPARTMENT UPPER DOME REGION
**  9) PRESSURIZER ENCLOSURE

** 10) STEAM GENERATOR ENCLOSURE

**  11) SPRAY HEADER LEADING TO LOWER AND DEAD-ENDED COMPARTMENTS
¥ 12) ENVIRONMENT (=COMPT INODRB+1) :

Kk

** .. SPRAY HEADER DEFINITION

Fokok okl ok ok ook kkokaokR ARk ok kR kb loR KA ok o e R ok
** SPRAY HEADER LEADING TO LOWER AND DEAD-ENDED COMPARTMENTS

** DEFINE DUMMY VOLUME TO ACCEPT WATER FROM A SINGLE PUMP AND
REDISTRIBUTE ’

** THE FLOW TO TWO SEPARATE LOCATIONS (LOWER COMPARTMENT AND DE-AD-
ENDED



’

** COMPARTMENT RING HEADERS). SINCE THE HEADER VOLUME DOES NOT
PARTICIPATE IN

** THERMODYNAMIC CALCULATIONS, ALL NOMINAL VALUES CAN BE USED FOR
COMPARTMENT

** PARAMETERS.

***********************************************i*********************#********

VOLRB(11) 100. FT**3 TOTAL FREE VOLUME OF HEADER: NOMINAL VALUE
ZFRB(11) 50.0FT ELEV. OF HEADER ABOVE GROUND LEVEL: ASSUME AT TOP OF
* LOWER COMPT

AGKEY(11) LOFT**2  LARGEST CROSS-SECTIONAL GAS FLOW AREA IN COMPT 11
XDGKEY(11) 0.0 FT HYDRAULIC DIAMETER ASSOCIATED W/ AGKEY IN COMPT 11
*k IF ZERO, IT IS COMPUTED ASSUMING CIRCULAR GEOMETRY
ASEDRB(11) LOFT**2  AEROSOL SEDIMENTATION AREA IN COMPT 11

A&k

AIMPRB(11) 0.0 FT**2  IMPACTION AREA IN COMPT 11

XDIMRB(11) 0.0 FT IMPACTION DIAMETER FOR COMPT 11

AGRARB(11) 0.0 FT**2  FLOW AREA AT ELEVATION OF GRATING THRU COMPT 11
WSPRB(11) 0,0 LB/HR  NON-SAFETY SPRAY MASS FLOW RATE FOR COMPT 11

*% :

XHSPRB(11) 0.0 FT NON-SAFETY SPRAY FALL HEIGHT FOR COMPT 11
¥k

FIDRRB(11) 0 IF POSITIVE INSTANTLY DRAIN ALL WATER

ko TO COMPARTMENT 1V;

*x¥ IF 0, DRAIN WATER NORMALLY THROUGH COMPT 11 OPENINGS
ok (GAS/WATER FLOW PATHS)

WC2RB(11) 0.0LB/HR  CO2 MASS FLOW FROM FIRE SUPP SYSTEM INTO COMPT 11
*k

TGRBO(11) 105.F INITIAL GAS TEMPERATURE IN COMPT 11; NOMINAL

%k

PRBO(11) 14.7 PSI INITIAL PRESSURE IN COMPT 11
*k

FRHBO(11) 1.0 INITIAL RELATIVE HUMIDITY IN COMPT 11
*k

NIGRB(11) 0.0 NUMBER OF IGNITERS IN COMPT 11

*k

XIGRB(11) 1.E-10FT AVG. EL. OF IGNITERS OFF FLOOR OF COMPT 11
*k

XRBRRB(11) 1.0 FT EFFECTIVE BURN RADIUS IN COMPT 11
XHBRRB(11) 1.0 FT EFFECTIVE BURN HEIGHT IN COMPT 11
XWRBO(11) 0.0 FT INITIAL HEIGHT OF WATER IN COMPT 11
*ok

TWRBO(11) 105.F INITIAL TEMPERATURE OF WATER IN COMPT 11
ok

** VOLUME VS HEIGHT FOR HEADER COMPARTMENT: NOMINAL VAULES
XRBLK(1,11) 0.0 FT HEADER EMPTY HEIGHT AND VOLUME
VRBLK(1,11) 0.0 FT**3

XRBLK(2,11) 1.0 FT HEADER FULL HEIGHT AND VOLUME
VRBLK(2,11) 100.0 FT**3

&k

WNAOH(11) 0.0LB/HR  INJECTION NAOH MASS FLOW RATE TO COMPT NODE 1
WACID(11) 0.0LB/HR  EQ. HNO3 OF ANY ACID MASS FLOW INTO COMPT 11
MAERFF(11) 1.D10LB MASS OF AEROSOL WHICH CAUSES SGTS FILTERS TO FAIL
FDFFIL(11) 1.0 DF USED FILTERING EFFECT WHEN THEY ARE INTACT



%



JSGTS(11) 1 FLAG FOR FILTERING CONTROL;
*x =0 OPERATIVE, =1 FAILED/INOPERATIVE

*k BY DEFAULT, JSTGS IS = 1, SET IT TO 0 TO TURN ON FILTER

*k JSGTS IS SET = 1 WHEN MAERFF > MAERF (MASS COLLECTED)
INODRB 11 TOTAL NUMBER OF CONTAINMENT+AUX COMPARTMENTS
MODELED

ICMAX 11 HIGHEST COMPARTMENT NUMBER THAT IS IN CONTAINMENT

** .. LOWER COMPARTMENT VOLUMES:
** LEAVE MAAP VOLUMES FOR SG ENCLOSURE, PZ ENCLOSURE, AND RX CAV AS THEY
ARE
** AND ADJUST LOWER COMPT VOL: VOLRB(2) = 304269 - VOLRB(1+9+10)
VOLRB(1) 15748, FT**3 TOTAL FREE VOLUME OF COMPT !
VOLRB(2) 254821.FT**3 TOTAL FREE VOLUME OF COMPT 2
VOLRB(9) 2700. FT**3 TOTAL FREE VOLUME OF COMPT 9
VOLRB(10) 31000. FT**3 TOTAL FREE VOLUME OF COMPT 10

¥k s

** TOTAL LOWER: 304269. FTA3
ek
** DEAD-ENDED VOLUME
VOLRB(3) 61340, FT**3 TOTAL FREE VOLUME OF COMPT 3
ok
** . |CE BOX: LEAVE ICE UPPER PLENUM VOL AS IS AND ADJUST FREE VOL IN ICE BED
** VOLRB(4) = 163713 - VOLRB(S) = 163713 - 54988 = 108725 FT"3
VOLRB(4) 108725. FT**3 TOTAL FREE VOLUME OF COMPT 4
VOLRB(5) 54988. FT**3 TOTAL FREE VOLUME OF COMPT 5

T —

** TOTAL ICE: 163713, FT"3

ok

** .. UPPER: VOLRB(6)+VOLRB(7)+VOLRB(8) = 734829 FT"3

** REDUCE VOLRB(6) TO ACCOUNT FOR VOLUME OCCUPIED BY EQUIP:

** VOLRB(6) = 734829 - VOLRB(7) - VOLRB(8)

Kok
VOLRB(6) 336665. FT**3 TOTAL FREE VOLUME OF COMPT 6
VOLRB(7) 334285 FT**3 TOTAL FREE VOLUME OF COMPT 7
VOLRB(8) 63879. FT**3 TOTAL FREE VOLUME OF COMPT 8

¥k
** TOTAL UPPER: 734829, FTA3

k%

** .. ADJUST VOLUME VS HEIGHT LOOKUP TABLES

%k

** .. LOWER COMPARTMENT:

** MODIFY LOWER COMPT VOL VS HEIGHT TO ACCOUNT FOR RECIRC SUMP AND

** NET FREE VOL. ESTIMATE BASED ON PLANT WALKDOWN IS THAT AT LEAST 1% OF
** ACTIVE SUMP BELOW 602'-10" IS OCCUPIED BY EQUIPMENT. 1% OF 117,320 GAL IS
** 1173.2 GAL (157 FT**3), ADJUST ALL VOLUMES ACCORDINGLY

*k

XRBLK(1,2) 7.7 FT 7.7 it deep sump = ZCS

VRBLK(1,2) 0.9 FT**3

XRBLK(2,2) 0.0 FT (ELEV. 598'-9 3/8")
VRBLK(2,2) 954. FT**3 WATER VOL TO FILL SUMP IS 7136 GAL OUT TO FIRST
*k ISOLATION VALVE (AEP)



XRBLK(3 2) 405FT  DEFINED AS THE MINIMUM SAFE WATER LEVEL
FOR SUFFICIENT NPSH IN THE ACTIVE SUMP

¥ (ELEV. 602'-10")

VRBLK(3 2) 15527. FT**3 CUMULATIVE VOLUME IN THE LOWER COMPARTMENT
AT ELEV. 602'-10". ESTIMATE 1% OF VOLUME BELOW

* 602'-10" OCCUPIED BY EQUIPMENT, THEREFORE

% NET FREE VOLUME IS 0.99¥15684 = 15527 FT**3

XRBLK(4 2) 11.19FT HEIGHT OF SPILLWAY WEIR BETWEEN LOWER
COMPARTMENT AND CAVITY INSTRUMENT TUNNEL.

** (ELEV. 610"-0")

VRBLK(4 2) 40532 FT**3 CUMULATIVE VOLUME IN THE LOWER COMPARTMENT
AT ELEV. 610'-0". 40689 - 157 = 40532 FT**3

XRBLK(S 2) 13.2FT HEIGHT OF SPILLWAY WEIR BETWEEN LOWER
COMPARTMENT AND ANNULAR COMPARTMENT

** (ELEV. 612'-0"),

VRBLK(S 2) 48577 FT**3 CUMULATIVE VOLUME IN THE LOWER COMPARTMENT
AT ELEV. 612"-0". 48734 - 157 = 48577 FT**3

XRBLK(6,2) 50.9FT BOTTOM OF OPERATING DECK

VRBLK(6,2) 254821. FT**3 TOTAL COMPARTMENT VOLUME: THIS NUMBER ALREADY

*¥ INCLUDES EQUIP VOL REDUCTION

** . CAVITY:

*% .

** REFINE VALUES BASED UPON AEP SPECIFIED VALUES FOR CAVITY VOLUME

** UP TO ELEV. 612'-0". THE BALANCE OF THE CAVITY VOLUME IS SIMPLY THE

** ANNULAR REGION BETWEEN THE BIO. SHIELD WALL AND THE VESSEL FROM THE
*¥612'-0" ELEV. TO THE VESSEL FLANGE AT THE 621'-1.5" ELEV,

*k

XRBLK(1,1) 0.0 FT FLOOR OF CAVITY

VRBLK(1,1) 0.0 FT**3  CUMULATIVE VOLUME

XRBLK(Z 1) 43.0FT HEIGHT OF SPILLWAY BETWEEN CAVITY AND LOWER
COMPARTMENT. DIFFERENCE BETWEEN ELEV. 610'

*x AND ELEV. 566'-11.75",

VRBLK(2,1) 15748. FT**3 CUMULATIVE VOLUME IN THE CAVITY AT 610'-0" ELEV.

XRBLK(3 1) 450 FT HEIGHT OF THE CAVITY ANNULAR REGION AROUND
THE VESSEL UP TO ELEV. 612'-0".
VRBLK(3,1) 16797. FT**3 CUMULATIVE VOLUME IN THE CAVITY AT 612'-0" ELEV.

XRBLK(4 1) 54.0FT HEIGHT OF THE CAVITY ANNULAR REGION AROUND
THE VESSEL UP TO THE VESSEL FLANGE AT
** ELEV. 621'-1.5",
VRBLK(4,1) 20019. FT**3 CUMULATIVE VOLUME IN THE CAVITY AT 621'-1.5" ELEV.
XRBLK(5,1) 54.001 FT
VRBLK(S,1) 20019.5 FT**3 DUMMY LAST ENTRY TO SIMPLY OVERWRITE THE
*x CORRESPONDING ENTRY IN THE BASE PARAMETER FILE.

-- DEAD-ENDED COMPARTMENT:
XRBLK(2 3) 13.2FT HEIGHT UP TO BOTTOM OF SPILLWAY
FOR CONSISTENCY, THIS MUST BE



*x THE SAME AS ZJUNC(, 1).
VRBLK(2,3) 42669. FT**3 VOLUME UP TO BROTTOM OF SPILLWAY

ok (95% OF 44915 FT**3 EMPTY VOLUME TO ACCOUNT

ok FOR 5% EQUIPMENT VOLUME.)

VRBLK(3,3) 61702. FT**3 DEAD-ENDED COMPT TOTAL VOL.: NO ADJSUTMENT FOR EQUIP
*k VOL.

*¥ .. UPPER COMPARTMENT:
VRBLK(4,6) 336665. FT**3 UPPER COMPT CYLINDRICAL SECTION

d ok

** .. CHANGES TO CONTAINMENT INITIAL CONDITIONS

*k

FRHBO(1) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO0(2) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO(3) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO(6) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO0(7) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO(8) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO(9) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO0(10) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY
FRHBO(11) 0.0 COMPARTMENT INITIAL RELATIVE HUMIDITY

Ak

*¥ .. CHANGES TO MISCELLANEOUS PARAMETERS

*kk

QCRO  1.10884D10 BTU/HR FULL REACTOR POWER, (3250 MWt)

TRWST 105.F TEMPERATURE OF RWST: LOTIC

TACUM 120.F INITIAL ACCUMULATOR TEMPERATURE. VALUE IS
ok TECH. SPEC. MINIMUM.

TCWHX 87.5F COOLING WATER TEMPERATURE; MAX LAKE TEMP.
MACUMO 56957. LB INITIAL MASS PER COLD LEG ACCUMULATOR

*x ACCUMULATOR MASS IS BASED UPON 921 FT**3

** AT 120 F PER TECH. SPEC. MINIMUM.

ok

PACUMO 600 PSI INITIAL ACCUMULATOR PRESSURE. VALUE IS

*¥* TECH, SPEC. MINIMUM.

MICE0O 2.43DG6LB INITIAL MASS OF ICE

TWPSNM 556.0 F NOMINAL FULL POWER PRIMARY SYSTEM WATER TEMPERATURE
TWPSO 5560 F INITIAL PRIMARY SYSTEM WATER TEMPERATURE

PPSO  2250. PSI INITIAL PRIMARY SYSTEM PRESSURE (UNIT 2)
PLPIO 1764.7 PSI PRESSURE SETPOINT FOR RHR (SET SAME AS SI SIGNAL)
PCHPO 1764.5 PSI CHARGING PUMP PRESSURE SETPOINT; SAME AS SI

MU20 213387LB TOTAL UO2 MASS

MZROC 52303 LB TOTAL MASS OF ZIRCALLOY IN CLAD

XDPIN 0.0300 FT FUEL PIN OUTER DIAMETER

XRPEL 0.01314 FT FUEL PELLET RADIUS

XTZR 0.001860 FT CLAD THICKNESS

NPIN 50952 NUMBER OF FUEL PINS

MRWSTO 2.897E06 LB INITIAL MASS IN RWST. THIS CORRESPONDS TO
ok THE TECH. SPEC. MINIMUM 350,000 GAL. AT A

** . TEMPERATURE OF 105 F.

*k FOR INSTRUMENT ERROR
*k






** NOTE, THE CONTAINMENT SPRAY FLOW DISTRIBUTION BETWEEN THE UPPER

** AND LOWER SPRAYS IS BASED UPON AEP RECOMMENDATION AND IT WAS
** CONFIRMED DURING FAI WALKDOWN OF UNIT 1. THIS INCLUDES AN

**¥ ADJUSTMENT FOR 139 GPM OF REDIRECTED FLOW TO THE ANNULAR COMPT.
** DUE TO SPRAY FLOW FALLING THROUGH TWO STAIR WELLS AT THE REFUELING

**¥ FLOOR AND DRAINING INTO THE ANNULAR COMPT.

%%k

** MAXIMIZE SPRAY FLOW TO GET MINIMUM TIME TO LOW SUMP LEVEL, AND

** HENCE MINIMUM TIME FOR OPERATOR ACTIONS. DBA MAX SPRAY FLOW IS 3600 GPM

** WITH 63.45% GOING TO UPPER SPRAY HEADER. ALSO ACCOUNT FOR 45 GPM
** LEAKAGE FROM UPPER TO ANNULUS VIA STAIRWELL:

** TOTAL UPPER SPRAY FLOW: 3600*.6345 - 45 = 2239.2 GPM = 1.1196EG LB/HR
** LOWER + ANNULUS IS THEN: 3600 - 2239.2 = 1360.8 GPM = 680,400 LB/HR
WSPAX 1.1196E6 LB/HR // 3600*.6345 - 45 GPM TO UPPER

WSPBX 680400. LB/HR 1/ 3600 - 2239.2 GPM TO LOWER AND ANNULUS

*k

** NOTE, THE SPLIT FRACTIONS FOR THE LOWER VOLUME SPRAYS BETWEEN THE
** LOWER COMPARTMENT AND THE FAN/ACCUMULATOR ROOM IN THE ANNULAR

** COMPARTMENT IS BASED UPON AEP RECOMMENDATION AND IT WAS

** CONFIRMED DURING FAI WALKDOWN OF UNIT 1. SINCE ALL LOWER VOLUME

** SPRAY FLOW STEMS FROM ONE RING HEADER (PER TRAIN), THE SPLIT
** IS DETERMINED BY THE FRACTION OF NOZZLES IN THE RESPECTIVE
** COMPARTMENTS.

*k

** SPLIT THE TOTAL LOWER+ANNULUS FLOW:

** TOTAL ANNULUS FLOW IS 3600*.0609 + 45 = 264.24 GPM

** TOTAL LOWER + ANNULUS = WSPBX = 1360.8 GPM

** ANNULUS SPLIT FRACTION = 264.24/1360.8 = 0.1942

** LOWER COMPT SPLIT FRACT = 1-.1942 = 0.8058

NSPS(3) 11 SOURCE COMPT FOR SPLIT 1: HEADER COMPARTMENT
NSPR(3) 2 RECEIVER COMPT FOR SPLIT 1: LOWER COMPT

FSPR(3) 0.8058 SPLIT FRACTION FOR SPLIT 1

NSPS(4) 11 . SOURCE COMPT FOR SPLIT 2: HEADER COMPARTMENT
NSPR(#) 3 RECEIVER COMPT FOR SPLIT 2: FAN/ACCUM. ROOM

o IN ANNULAR COMPT.

FSPR(4) 0.1942 SPLIT FRACTION FOR SPLIT 2

ZSPB 1.0 SPRAY HEADER HEIGHT IN HEADER COMPARTMENT
JNLCS 11 SPB DISCHARGE TO HEADER COMPARTMENT

C REFINE SPRAY FALL HEIGHTS FOR UPPER VOLUME NODES 6,7, AND 8.
C NOTE, ZSPA+XHSPRB(7)+XHSPRB(6) = 80.2 FT, WHICH IS THE TAKEN FROM
C THE AEP VALUE FOR SPRAY FALL HEIGHT IN THE UPPER VOLUME.

ZSPA  2.125FT SPRAY FALL HEIGHT IN NODE 8, WHICH IS

ok ASSUMED TO BE THE SOURCE FOR ALL UPPER

** VOLUME SPRAY.

XHSPRB(?) 324 FT SPRAY FALL HEIGHT IN NODE 7, WHICH IS
ASSUMED TO RECEIVE SPRAY FROM NODE 8.

XHSPRB(G) 45.7FT SPRAY FALL HEIGHT IN NODE 6, WHICH IS
ASSUMED TO RECEIVE SPRAY FROM NODE 7.

C -- DEFINE SPRAY HEADER TO ALLOW FLOW SPLIT TO LOWER (COMPT 2) AND
C -- DEAD-ENDED (COMPT 3): 900 GPM LOWER, 275 GPM DEAD-ENDED






XHSPRB(2) 50.9 FT SPRAY FALL HEIGHT FOR THE LOWER COMPT.

** THE FALL HEIGHT CORRESPONDS TO THE FULL .

** HEIGHT OF THE COMPARTMENT.

XHSPRB(3) 36.75FT . SPRAY FALL HEIGHT FOR THE FAN/ACCUMULATOR
ok . ROOM, WHICH IS PART OF THE ANNULAR

**¥ COMPARTMENT.

K
** CHANGES TO MODEL PARAMETERS FOR 4.0.3 COMPATIBILITY
ok .

*S1

** .. MODEL PARAMETERS IN SI UNITS

FCDBRK 1.00 DISCHARGE COEFFICIENT FOR PRIMARY SYSTEM BREAK(S)
STOX 0.1 SURFACE TENSION OF OXIDIC DEBRIS

STML 0.1 SURFACE TENSION OF METAL LAYER

XGAPPB 1000.E-6 RESISTANCE GAP BETWEEN METAL AND PARTICULATE BED
ICRBAL 1 ENERGY BALANCE OUTPUT OPTION

FCRDR 0.1

*BR

k%
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ok D. C. COOK UNIT 1: GENERALIZED ESF MODEL ok

¥ PREPARED FOR ’ Aok

*x THE AMERICAN ELECTRIC POWER SERVICE COMPANY *x

&%k BY’ £ 3 3

** TOM ELICSON, 10-13-97 ok

*x FAUSKE & ASSOCIATES, BURR RIDGE, IL. *k

%%k Ak

** MODEL ALLOWS INDEPENDENT SWITCH TO RECIRCULATION FOR EACH OF TWO
*x

** ESF TRAINS. TRAIN 1 SWITCHES AT LOW LEVEL, TRAIN 2 SWITCHES AT **

** LOW LOW LEVEL. USE DCC_GENESF.INC IN CONJUNCTION WITH THIS GENESF  **

** PARAMETER FILE TO OBTAIN ESF CONTROL LOGIC. ALSO, IN INPUT DECK, ok
*¥ MUST SPECIFY "NUMBER OF ESF TRAINS IS 2" TO ACTIVATE GENESF MODELS  **
ok *¥

etk ok ok ok sk ok ok ok ok ook e sl ok ok o sk ok o sk ok sk kol o ok ok ok s o ke ok sk e sk ok s ok ok s ok ok ok kKRR oKk K ok ok ok ok ok ok ok ok okok ok ok

** THIS MODEL IS IN BRITISH UNITS
*BR

*k
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*k ;

*GENERALIZED ENGINEERED SAFEGUARDS (PARAMETER GROUP #21)

*ok

Aokokok ok okl kokkok SRRk ke ok ok kb kR kok kol ssk sk sk s e e okokokok ok e sk ok ok skl o o o ook ok ko ok s o s o sk
**NOTE TO MAAP/BWR USERS--GPM IS USED IN MAAP/PWR INSTEAD OF FT**3/HR

*k -

**IN THE FOLLOWING,"FANS"REFER TO FAN COOLERS--(AIR RETURN FANS IN
**CONDENSER PLANTS)

*k

**FOR BETTER ACCURACY, YOU MAY ELECT TO INPUT "SYSTEM" PUMP HEAD CURVES
WHICH

**INCLUDE THE EFFECTS OF FRICTION IN THE INLET AND QUTLET PIPING (WHICH IS
**IGNORED IN MAAP); IF YOU DO SO, BE SURE THE ASSUMPTIONS ON STATIC HEAD



**WHICH ARE USED IN THEIR CALCULATION ARE CONSISTENT WITH THE PUMP
ELEVATIONS .

*¥ETC. WHICH ARE INPUT BELOW--THIS IS GENERALLY A FACTOR ONLY IN CRITICAL
**APPLICATIONS SUCH AS FEED AND BLEED WHERE THE CHARGING PUMP FLOW IS

- **BARELY (OR NOT) ADEQUATE TO MATCH DECAY HEAT

*xk

**THIS PARAMETER FILE SECTION IS REQUIRED ONLY IF NEW ESF MODELS ARE DESIRED
*k

NESF 0  NESF: ESF MODEL SELECTION

*k =0 FOR OLD ESF MODEL ONLY

ok = 1 FOR GENERALIZED ESF MODEL ONLY

*k
kkok ik ok koK R R ARk Rk sk sk ok ok koK ok ok ok ok ok o kb ko koK sk ok Ak Rk sk ok ok koK
Hokeok UPPER COMPARTMENT CONTAINMENT SPRAY SYSTEM *¥ok
HACR AR KA KK ok oK o o ok s sk ok sk stk ek o s sl ol s ke ke e ksl ok sk e ks ok ok ok ok
*k

NSPAG 8 NSPAG: NUMBER OF OPERATIONAL UPPER COMPT SPRAY PUMPS

¥k REPRESENTED BY THIS SYSTEM

*%

NORSPA 1 NORSPA: UPPER COMPT CONTAINMENT SPRAY PUMP
*x CHARACTERISTICS SELECTION FOR NORMAL LINEUP;

*k THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
*ok CHARACTERISTICS SETS DEFINED IN *PUMP #1-40

* Xk

NSSPA 3 NSSPA: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR UPPER
*k COMPT SPRAY PUMPS

*x =0: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)
** = 1: HOT LEG

*x = 2: COLD LEG

** =3: RWST

** = 4: LOWER COMPARTMENT SUMP

o = 5: ANNULAR COMPARTMENT SUMP

*k

NDSPA 4 NDSPA: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR
UPPER

*k COMPT SPRAY PUMPS

o = 1: HOT LEG

ok = 2: COLD LEG

* = 3: DOWNCOMER

*k = 4: UPPER COMPARTMENT SPRAY HEADER #1

*x = 5: LOWER COMPARTMENT SPRAY HEADER

*x = 9: UPPER COMPARTMENT SPRAY HEADER #2

Aok

RECSPA 1  RECSPA: UPPER COMPT CONTAINMENT SPRAY PUMP
*x CHARACTERISTICS SELECTION FOR RECIRC LINEUP;

o THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*x CHARACTERISTICS SETS DEFINED IN *PUMP #1-40

*% ‘

RSSPA 3 RSSPA: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR UPPER
** COMPT SPRAY PUMPS

*¥ =0: NO SOURCE (LE., SYSTEM NOT FUNCTIONAL)
l = 1: HOT LEG
** * =2:COLD LEG

*k =3: RWST



ok = 4: LOWER COMPARTMENT SUMP
ok = 5: ANNULAR COMPARTMENT SUMP

*k
RDSPA 4 RDSPA: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR UPPER
ok COMPT SPRAY PUMPS

b = 1: HOT LEG

ok =2: COLD LEG

ok = 3: DOWNCOMER

ok = 4: UPPER COMPARTMENT SPRAY HEADER #1
o = 5: LOWER COMPARTMENT SPRAY HEADER

k¥
* %k
Fek
*kk
* %k

SNPSPA 0 SNPSPA: NPSH ENHANCEMENT FLOW SOURCE FOR SPA

6: INLET OF HPI PUMP

7: INLET OF CHARGING PUMP

8. DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
9: UPPER COMPARTMENT SPRAY HEADER #2

nwuwun

*x = 0: NO ENHANCEMENT FLOW
»x = 1: NPSH ENHANCEMENT RECIRCULATION FLOW;

*k NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
*r DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

i EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*x = 2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET

** = 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
ok TANK

* %k

WESPA  0.E0  WESPA: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

ok SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP

dok

TDNSPA  10.E0  TDNSPA: TIME TO UPPER COMPARTMENT SPRAY PUMP FAILURE
*x ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

*k OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #12)
wk UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS

** TINSPA. IF TINSPA EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*x NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE.

xk IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

Kk

DEGSPA 1  DEGSPA: UPPER COMPT CONTAINMENT SPRAY PUMP

»k CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE,;

*x THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

* CHARACTERISTICS SETS DEFINED IN *PUMP #1-40.

*k THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

*x SELECTED WHEN HAVE INSUFFICIENT NPSH,

*x THIS CHARACTERISTIC SET CAN BE THE

*x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

*x *GENERALIZED 04) IF NO DEGRADED PERFORMANCE WILL BE

** CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*k RATHER THAN A "DEGRADED" PUMP.

* ¥

ZSPARW 3425 ZSPARW: HEIGHT OF BOTTOM OF RWST ABOVE THE SPA PUMPS
*ok

ZSPACS  20.5  ZSPACS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
*k SPAPUMPS.

Kok

ZSPASI  190. ZSPASI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE




*k
*%k

SPA PUMPS. 768'-0" - (598-9 3/8 - 20.5") = 190,
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k¥ LOWER COMPARTMENT CONTAINMENT SPRAY SYSTEM okok
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NSPBG 4
*k

NORSPB 1
*k

ki

ok

*k

NSSPB 3
*k

*%

*¥

*ok

*ok

*k

*x

*k

NDSPB 5
LOWER

*k

*%

Aok

*k

*k

Kk

*%

*ok

RECSPB 1
*k

Aok

Kok

Aok

RSSPB 3
*k

ok

¥k

*k

*k

*k

*ok

ok

RDSPB 5

Kk
*¥
*k
*k
ok
Kok
*k
*

NSPBG: NUMBER OF OPERATIONAL LOWER COMPT SPRAY PUMPS
REPRESENTED BY THIS SYSTEM
NORSPB: LOWER COMPT CONTAINMENT SPRAY PUMP
CHARACTERISTICS SELECTION FOR NORMAL LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #241-280

NSSPB: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR LOWER
COMPT SPRAY PUMPS
=0: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)
=1: HOT LEG
=2: COLD LEG
=3: RWST
= 4: LOWER COMPARTMENT SUMP
= 5: ANNULAR COMPARTMENT SUMP

NDSPB: DISCHARGE LOCATION UNDE:R NORMAL PUMP LINEUP FOR

COMPT SPRAY PUMPS

=]1: HOT LEG

=2: COLD LEG

= 3: DOWNCOMER

= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
= 9: UPPER COMPARTMENT SPRAY HEADER #2

RECSPB: LOWER COMPT CONTAINMENT SPRAY PUMP
CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #241-280

RSSPB: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR LOWER
COMPT SPRAY PUMPS )
= 0: NO SOURCE (I.E., SYSTEM NOT FUNCTIONAL)
= 1: HOT LEG
=2: COLD LEG
= 3: RWST
= 4: LOWER COMPARTMENT SUMP
= 5: ANNULAR COMPARTMENT SUMP

RDSPB: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR LOWER
COMPT SPRAY PUMPS
= 1: HOT LEG
=2: COLD LEG
=3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
=9: UPPER COMPARTMENT SPRAY HEADER #2



SNPSPB 0 SNPSPB: NPSH ENHANCEMENT FLOW SOURCE FOR SPB

*x = 0: NO ENHANCEMENT FLOW
* = 1: NPSH ENHANCEMENT RECIRCULATION FLOW;

*x NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
xk DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

*x EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*x = 2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET

*x = 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
ok TANK

*k

WESPB  0.E0  WESPB: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

*k SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP

*k

*k NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
**, DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

ok EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*%k

TDNSPB  10.E0  TDNSPB: TIME TO LOWER COMPARTMENT SPRAY PUMP FAILURE
o ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

*x OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #26)
*x UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS
*x TINSPB. IF TINSPB EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*x NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE,

e IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

* Xk

DEGSPB 1  DEGSPB: LOWER COMPT CONTAINMENT SPRAY PUMP

*x CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE;

*k THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*x CHARACTERISTICS SETS DEFINED IN GENESF #241-280,

»k THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

o SELECTED WHEN HAVE INSUFFICIENT NPSH,

*x THIS CHARACTERISTIC SET CAN BE THE

*x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

*x *GENERALIZED 17) IF NO DEGRADED PERFORMANCE WILL BE

ok CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

ok RATHER THAN A "DEGRADED" PUMP

&%k

ZSPBRW 34,25 ZSPBRW: HEIGHT OF BOTTOM OF RWST ABOVE THE SPB PUMPS.
0k

ZSPBCS  20.5 ZSPBCS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
*¥ SPB PUMPS.

Kk

ZSPBSI 190  ZSPBSL: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE

** SPB PUMPS. (SAME AS ZSPASI)

Ak
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whx LOW PRESSURE INJECTION (TRAIN 1) SYSTEM ~ *+*
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NLPIG 2 NLPIG: NUMBER OF OPERATIONAL LPI1 PUMPS

ok REPRESENTED BY THIS SYSTEM

NORLPI 2  NORLPL LPIl PUMP

x* CHARACTERISTICS SELECTION FOR NORMAL LINEUP;

ok THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

ok CHARACTERISTICS SETS DEFINED IN *PUMP #41-80






X%k

NSLP1 3
¥k

Hok

*k

*k

*k

*k

*ok

*k

ke

NDLPI 2
*ok

*k

¥k

*k

*k

*k

Kok

Kk

%%

*ok

¥

RECLP1 2
¥k

*k

*k

*ok

RSLP1 3
*x

*k

*k

*k

*ok

*%

*k

*ok

*k

RDLP1 2
*k

*ok

*k

*k

*k

*%

*k

*k

*k

*x

*%

SNPLP1 O

*k
*%k
KK

NSLP1: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR LPI1 PUMPS
= 0: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)

1: HOT LEG :

2: COLD LEG

3:RWST

4: LOWER COMPARTMENT SUMP

5: ANNULAR COMPARTMENT SUMP

6:LPI']

7:LPI2

NDLP1: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR LPI1
PUMPS
=1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER -
= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
= 6: INLET OF HPI PUMP
= 7: INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
= 9: UPPER COMPARTMENT SPRAY HEADER #2

RECLP!: LPI1 PUMP
CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #41-80

RSLP1: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR LPI1 PUMP

= 0: NO SOURCE (I.E., SYSTEM NOT FUNCTIONAL)

= 1: HOT LEG

=2: COLD LEG

=3: RWST

= 4: LOWER COMPARTMENT SUMP

= 5: ANNULAR COMPARTMENT SUMP
=6:LPI']

=T7.LPI2

RDLP1: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR
LPI1 PUMP
=1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
6: INLET OF HPI PUMP
7. INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
= 9: UPPER COMPARTMENT SPRAY HEADER #2

SNPLP1: NPSH ENHANCEMENT FLOW SOURCE FOR LP1
= 0: NO ENHANCEMENT FLOW
= 1: NPSH ENHANCEMENT RECIRCULATION FLOW;
NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM



ok DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

" EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP
** = 2; NPSH ENHANCEMENT FLOW FROM SPA OUTLET

w* = 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
* TANK

k%

WELPI  0.E0  WELP1: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

*k SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP

*kxk

*r NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM

*k DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

*k EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*ok

TONLP1  10.E0  TDNLPI: TIME TO LPI1 PUMP FAILURE

* ONCE HAVE INSUFFICIENT NPSH, PUMPS WILL CONTINUETO |
*k OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #40)'
*k UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS

** TINLPL. IF TINLP1 EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT

e NPSH, THEN PUMP WILL BE LOST FOR DUR.\TION OF SEQUENCE.

*x IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET. -
Xk

DEGLPI 2  DEGLPI:LPIl PUMP

** CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE;

*x THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*k CHARACTERISTICS SETS DEFINED IN GENESF #201-240.

o THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

* SELECTED WHEN HAVE INSUFFICIENT NPSH.

*e THIS CHARACTERISTIC SET CAN BE THE

*x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

o *GENERALIZED 31) IF NO DEGRADED PERFORMANCE WILL BE

*k CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*x RATHER THAN A "DEGRADED" PUMP

*%k

ZLPIRW 34,25 ZLPIRW: HEIGHT OF BOTTOM OF RWST ABOVE THE LP1 PUMPS.
Kk

ZLPICS 20.5 ZLPI1CS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
*k LP1 PUMPS.

*k

ZLPISI  39.0 ZLP1SI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE

*k LP1 PUMPS.

* ¥k
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ok - LOW PRESSURE INJECTION (TRAIN 2) SYSTEM *okk

Fdok Aok Rk ok ook Rk Rk Ok Rk ook Kk ok ok Aok Aok ok ok ok ok ok ok ok ok ok
NLP2G 1 NLP2G: NUMBER OF OPERATIONAL LPIZ PUMPS

*ok REPRESENTED BY THIS SYSTEM

NORLP2 35 NORLP2: LPI2 PUMP

*ok CHARACTERISTICS SELECTION FOR NORMAL LINEUP;

** THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
A CHARACTERISTICS SETS DEFINED IN *PUMP #41-80

* %k

NSLP2 O NSLP2: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR LPI2 PUMPS
ok =0: NO SOURCE (L.E., SYSTEM NOT FUNCT IONAL)
*k = 1: HOT LEG




*ok
ok

*%

*ok

*k

A,k

*k

NDLP2 2
*k

*ok

*x

*ok

*k

Kok

*k

*k

*k

ok

*k

RECLP2 5
*ok

*k

*k

*k

RSLP2 4
ok

*ok

*k

Kk

*k

*ok

*%

*k

*k

RDLP2 2
Ak

*k

*k

*ok

*k

*k

*k

*ok

Aok

*k

*k

SNPLP2 0
*k

*k

ok

*ok

*k

*k

*k

: COLD LEG

:RWST

: LOWER COMPARTMENT SUMP

: ANNULAR COMPARTMENT SUMP
:LPL1

wunuwunn
_\_IG\(JIJ‘—U)M

NDLP2: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR LPI2
PUMPS
= 1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4; UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
= 6: INLET OF HPI PUMP
= 7. INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
=9: UPPER COMPARTMENT SPRAY HEADER #2

RECLP2: LPI2 PUMP
CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #41-80

RSLP2: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR LPI2 PUMP
= 0: NO SOURCE (I.E., SYSTEM NOT FUNCTIONAL)
= 1: HOT LEG ’
=2: COLD LEG
=3: RWST
= 4: LOWER COMPARTMENT SUMP
= 5: ANNULAR COMPARTMENT SUMP
=6:LPI'l
=T7:LPI2

' RDLP2: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR
LPI2 PUMP
= 1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
= 6: INLET OF HPI PUMP
=7: INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
= 9: UPPER COMPARTMENT SPRAY HEADER #2

SNPLP2: NPSH ENHANCEMENT FLOW SOURCE FOR LP2

= 0: NO ENHANCEMENT FLOW

= 1: NPSH ENHANCEMENT RECIRCULATION FLOW;
NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX
EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

=2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET ,

= 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE



ok TANK

*xk

WELP2  0.E0 WELP2: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

ok SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP
*k

** NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
*k DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

*r EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

Ak

TDNLP2  10.E0  TDNLP2: TIME TO LPI2 PUMP FAILURE

*x ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

ok OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #54)
*k UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS
*k TINLP?. IF TINLP2 EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*k NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE.
*k IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

* K

DEGLP2 5  DEGLP2: LPI2 PUMP

ok CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE;
* THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*r CHARACTERISTICS SETS DEFINED IN GENESF #41-80,

"k THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

*e SELECTED WHEN HAVE INSUFFICIENT NPSH,

o THIS CHARACTERISTIC SET CAN BE THE

*k SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

ok *GENERALIZED 45) IF NO DEGRADED PERFORMANCE WILL BE

*x CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*t RATHER THAN A "DEGRADED" PUMP

*%

ZLP2RW 3425  ZLP2RW: HEIGHT OF BOTTOM OF RWST ABOVE THE LP2 PUMPS.
%k

ZLP2CS 20,5  ZLP2CS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
*x LP2 PUMPS.

* %k

ZLP2SI  39.0  ZLP2SI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE

ok LP2 PUMPS.

Aok
skolokok kKRR AR FK AR R Rk Ok kR ko Ak ke sk ARk sk sk ok ok ko sk ok sk ok ok

wo HIGH PRESSURE INJECTION SYSTEM wh
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NHPIG 2  NHPIG: NUMBER OF OPERATIONAL HPI PUMPS

*x REPRESENTED BY THIS SYSTEM

NORHPI 3  NORHPL HPI PUMP

wk CHARACTERISTICS SELECTION FOR NORMAL LINEUP;

** THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

** CHARACTERISTICS SETS DEFINED IN *PUMP #31-120

%k

NSHPL 3 NSHPI: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR HPI PUMPS
ok =0: NO SOURCE (LE., SYSTEM NOT FUNCTIONAL)

* = 1: HOT LEG

** =2: COLD LEG

*x = 3: RWST

*k = 4: LOWER COMPARTMENT SUMP

- = 5: ANNULAR COMPARTMENT SUMP



| ﬁ

%
*%

*k

NDHPI 2
*k

*%

ko

*k

ok

*k

*k

Kk

*k

ok

*ok

RECHPI 3
*k

*ok

*k

*ok

RSHPI 3
*%

*ok

*k

*k

*ok

*ke

*k

Kk

*k

‘RDHPI 2

ok
*k
*oK
*ok
*k
*k
*k
Kok
**
*k
ok
SNPHPI 0
*k
Aok
*k
Kk
*k
*k
*ok
*ok
*k

=6:LPI'1
=7:LPI12

NDHPI: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR HPI
PUMPS :
= 1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
= 5: LOWER COMPARTMENT SPRAY HEADER
= 6: INLET OF HPI PUMP
= 7. INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
=9: UPPER COMPARTMENT SPRAY HEADER #2

RECHPI: HPI PUMP
CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #81-120

RSHPI: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR HPI PUMP
= 0: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)
= 1: HOT LEG
=2: COLD LEG
=3: RWST

5
5
:
:
2
5
:
<

5: ANNULAR COMPARTMENT SUMP
:LPI1
:LPI2

wuwunun
=3 & +

RDHPI: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR
HPI PUMP
= 1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
5: LOWER COMPARTMENT SPRAY HEADER
6: INLET OF HPI PUMP
7: INLET OF CHARGING PUMP
8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
9: UPPER COMPARTMENT SPRAY HEADER #2

SNPHPIL: NPSH ENHANCEMENT FLOW SOURCE FOR HPI
.= 0: NO ENHANCEMENT FLOW

= 1: NPSH ENHANCEMENT RECIRCULATION FLOW;
NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX
EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

= 2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET

= 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
TANK

WEHPI  0.E0 WEHPI: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

*%k

SET =0 IF NO NPSH ENHANCEMENT IN LINEUP



Ak

ok NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM

*k DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX
*x EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*k

TDNHPI 10.E0  TDNHPI: TIME TO HPI PUMP FAILURE

*x ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

*k OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #68)
*k UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS
*4 TINHPL IF TINHPI EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*k NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE.
*t IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

*k

DEGHPL 3  DEGHPI: HPI PUMP

"k CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE;
*k THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*k CHARACTERISTICS SETS DEFINED IN *PUMP #31-120.

*k THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

+k SELECTED WHEN HAVE INSUFFICIENT NPSH.

ok THIS CHARACTERISTIC SET CAN BE THE

+x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

*x *GENERALIZED 58) IF NO DEGRADED PERFORMANCE WILL BE

*k CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*x RATHER THAN A "DEGRADED" PUMP

*%k

ZHPIRW 34,25 ZHPIRW: HEIGHT OF BOTTOM OF RWST ABOVE THE HPI PUMPS.
*k

ZHPICS  20.5  ZHPICS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
** HPI PUMPS.

*%k

ZHPISI  39.  ZHPISI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE
** HPI PUMPS.

*¥k
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s CHARGING PUMP SYSTEM whx

ek ok ool ook o e o e e s s e ook s e e s e e o e o ok e ok o sk ok o ok o sk sk ok ok o ok s ke kol ok o e o sk ok s ok ok ok ok sk ke ok ek ok
NCHPG 2  NCHPG: NUMBER OF OPERATIONAL CHARGING PUMPS
** REPRESENTED BY THIS SYSTEM

NORCHP 4  NORCHP: CHARGING PUMP

** CHARACTERISTICS SELECTION FOR NORMAL LINEUP;

*k THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*k CHARACTERISTICS SETS DEFINED IN *PUMP #121-160

*¥k

NSCHP 3 NSCHP: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR CHARGING
PUMPS

* %
Aok
%k
*xk
*%
Ak
A
%k
Hok

: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)
:HOT LEG

: COLD LEG

:RWST

: LOWER COMPARTMENT SUMP

: ANNULAR COMPARTMENT SUMP

tLPI'1

NSOV WLWENY=O
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NDCHP 2 NDCHP: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR

CHARGING

i PUMPS

** = 1: HOT LEG

** =2: COLD LEG

*k = 3: DOWNCOMER

kK = 4: UPPER COMPARTMENT SPRAY HEADER #1
ok = 5: LOWER COMPARTMENT SPRAY HEADER
ok = 6: INLET OF HPI PUMP

*k
Kok
*k
*ok

RECCHP 4 RECCHP: CHARGING PUMP

7: INLET OF CHARGING PUMP
8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
9: UPPER COMPARTMENT SPRAY HEADER #2

ok CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
*k THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
*% CHARACTERISTICS SETS DEFINED IN *PUMP #121-160

*k
RSCHP 3 RSCHP: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR CHARGING
PUMP

Aok
Kk
*k
*k
*k
*x
*%
*ok
*k

RDCHP 2 RDCHP: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR
** CHARGING PUMP

0: NO SOURCE (1.E., SYSTEM NOT FUNCTIONAL)
1: HOT LEG

: COLD LEG

: RWST

4: LOWER COMPARTMENT SUMP

: ANNULAR COMPARTMENT SUMP

:LPI'1

da N

N W

*k = 1: HOT LEG

ok =2: COLD LEG

** = 3: DOWNCOMER

ok = 4: UPPER COMPARTMENT SPRAY HEADER #1

* = 5: LOWER COMPARTMENT SPRAY HEADER

*k = 6: INLET OF HPI PUMP

*x = 7: INLET OF CHARGING PUMP

xk = 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET

*k = 9: UPPER COMPARTMENT SPRAY HEADER #2

*k

SNPCHP 0  SNPCHP: NPSH ENHANCEMENT FLOW SOURCE FOR CHP

** = 0: NO ENHANCEMENT FLOW

ok = 1: NPSH ENHANCEMENT RECIRCULATION FLOW;

*e NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
*k DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

*k EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

* = 2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET

*x = 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
*k TANK

* Xk

WECHP  0.E0 WECHP: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;.
*x SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP

k¥




a

ok - NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM

»x DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX
*k EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

*k

TDNCHP  10.E0  TDNCHP: TIME TO CHARGING PUMP FAILURE

** ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

** ' OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #82)
#* UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS
*x TINCHP. IF TINCHP EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*x NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE.

o IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

*k

DEGCHP 4  DEGCHP: CHARGING PUMP

o CHARACTERISTICS SELECTION FOR DEGRADED PEKFORMANCE;

o THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

x CHARACTERISTICS SETS DEFINED IN *PUMP #121-160.

** THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

»* SELECTED WHEN HAVE INSUFFICIENT NPSH.

*x THIS CHARACTERISTIC SET CAN BE THE

*x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

*x *GENERALIZED 73) IF NO DEGRADED PERFORMANCE WILL BE

* CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*x RATHER THAN A "DEGRADED" PUMP

%ok

ZCHPRW 3425 ZCHPRW: HEIGHT OF BOTTOM OF RWST ABOVE THE CHARGING

- PUMPS,

* K

ZCHPCS 20.5 ZCHPCS: HEIGHT OF BOT,TOM OF CONTAINMENT SUMP ABOVE THE
** CHARGING PUMPS.

*k

ZCHPSI 39. ZCHPSI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE

** CHARGING PUMPS.

*%
R T Ty T T T T
*kk CONTAINMENT SPRAY SYSTEM TRAIN C *rok

Fk ROk Rk ko R KRR kR Rk Rk oo
*k

NSPCG 6 NSPCG: NUMBER OF OPERATIONAL TRAIN C SPRAY PUMPS

*H REPRESENTED BY THIS SYSTEM

¥k !
NORSPC 1  NORSPC: TRAIN C CONTAINMENT SPRAY PUMP

*x CHARACTERISTICS SELECTION FOR NORMAL LINEUP;
** THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
* CHARACTERISTICS SETS DEFINED IN *PUMP #1-40

*k

NSSPC 0 NSSPC: WATER SOURCE UNDER NORMAL PUMP LINEUP FOR TRAIN C
*x SPRAY PUMPS

** =0: NO SOURCE (LE., SYSTEM NOT FUNCTIONAL)
ok =1: HOT LEG

*k 2: COLD LEG

ok 3: RWST

Rk
*k
ok

4: LOWER COMPARTMENT SUMP
5: ANNULAR COMPARTMENT SUMP
6:LPI 1

mnowun



/®

*k
*¥k

NDSPC 5
TRAIN C
*ok

ok

*ok

Kok

*ok

%k

Kok

*k

*ok

ok

ok
RECSPC 6
*ok

%k

ok

%ok
RSSPC 4
*ok

Kk

Aok

*ok

*k

%ok

kK

ok

ok

*ok
RDSPC 5
C

%k

*%

*k

*k

*k

*ok

*ok

*%

*k '
ok

Kok
SNPSPC 0

*k
*ok
*ok
%k
*ok
sk
*ok
*k
*k

=T:LPI2
NDSPC: DISCHARGE LOCATION UNDER NORMAL PUMP LINEUP FOR

SPRAY PUMPS

=1: HOT LEG

: COLD LEG

: DOWNCOMER

: UPPER COMPARTMENT SPRAY HEADER #1

: LOWER COMPARTMENT SPRAY HEADER

: INLET OF HPI PUMP

: INLET OF CHARGING PUMP

: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
: UPPER COMPARTMENT SPRAY HEADER #2

LI | T I I 1 R

LRI W

RECSPC: TRAIN C CONTAINMENT SPRAY PUMP
CHARACTERISTICS SELECTION FOR RECIRC LINEUP;
THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP
CHARACTERISTICS SETS DEFINED IN *PUMP #1-40

RSSPC: WATER SOURCE UNDER RECIRC PUMP LINEUP FOR TRAIN C

SPRAY PUMPS
=0: NO SOURCE (L.E., SYSTEM NOT FUNCTIONAL)
= 1: HOT LEG
2: COLD LEG
3: RWST

: LOWER COMPARTMENT SUMP

1 ANNULAR COMPARTMENT SUMP

RDSPC: DISCHARGE LOCATION UNDER RECIRC PUMP LINEUP FOR TRAIN

SPRAY PUMPS
= 1: HOT LEG
=2: COLD LEG
= 3: DOWNCOMER
= 4: UPPER COMPARTMENT SPRAY HEADER #1
=5: LOWER COMPARTMENT SPRAY HEADER
= 6: INLET OF HPI PUMP
.= 7. INLET OF CHARGING PUMP
= 8: DISCHARGE TO BOTH HPI AND CHARGING PUMP INLET
= 9: UPPER COMPARTMENT SPRAY HEADER #2

SNPSPC: NPSH ENHANCEMENT FLOW SOURCE FOR SPC

=0: NO ENHANCEMENT FLOW

= 1: NPSH ENHANCEMENT RECIRCULATION FLOW;
NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX
EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

=2: NPSH ENHANCEMENT FLOW FROM SPA OUTLET

= 3: NPSH ENHANCEMENT FLOW FROM EXTERNAL WATER STORAGE
TANK




WESPC  0.E0 WESPC: NPSH ENHANCEMENT RECIRCULATION FLOW RATE;

*x SET = 0 IF NO NPSH ENHANCEMENT IN LINEUP
¥k

*x NPSH ENHCANCEMENT RECIRCULATION FLOW IS DRAWN FROM
* DISCHARGE SIDE PUMP DOWNSTREAM OF HX OUTLET (IF HX

wx EXISTS), AND RECIRCULATED TO INLET SIDE OF PUMP

Kk

TDNSPC ~ 10.E0" TDNSPC: TIME TO TRAIN C CONTAINMENT SPRAY PUMP FAILURE
* ONCE HAVE INSUFFICIENT NPSH. PUMPS WILL CONTINUE TO

*x OPERATE WITH DEGRADED PERFORMANCE (SEE *GENERALIZED #96)
*x UNTIL TIME ELAPSED SINCE LOSS OF SUFFICIENT NPSH EXCEEDS
* TINSPC. IF TINSPC EXCEEDED BEFORE RE-ACQUIRING SUFFICIENT
*x NPSH, THEN PUMP WILL BE LOST FOR DURATION OF SEQUENCE.
o . IF RE-ACQUIRE SUFFICIENT NPSH THEN TIME COUNTER RESET.

* %k

DEGSPC 1  DEGSPC: TRAIN C CONTAINMENT SPRAY PUMP

*x CHARACTERISTICS SELECTION FOR DEGRADED PERFORMANCE;
*x THIS CORRESPONDS TO ID NUMBER OF VARIOUS PUMP

*x CHARACTERISTICS SETS DEFINED IN *PUMP #1-40.

# THIS SET OF PUMP CHARACTERISTICS IS AUTOMATICALLY

o SELECTED WHEN HAVE INSUFFICIENT NPSH.

*x THIS CHARACTERISTIC SET CAN BE THE

*x SAME AS THAT SPECIFIED FOR NORMAL LINEUP (SEE

#k *GENERALIZED 87) IF NO DEGRADED PERFORMANCE WILL BE

*x CONSIDERED. ALSO, CAN SPECIFY AN "ALTERNATIVE" PUMP

*x RATHER THAN A "DEGRADED" PUMP,

Xk

ZSPCRW 3425 ZSPCRW: HEIGHT OF BOTTOM OF RWST ABOVE THE SPC PUMPS.
*%k

ZSPCCS  20.5  ZSPCCS: HEIGHT OF BOTTOM OF CONTAINMENT SUMP ABOVE THE
*x SPC PUMPS.

*%

ZSPCSI 190 ZSPCSI: ELEVATION OF THE RV INJECTION NOZZLES ABOVE THE

** SPC PUMPS. (SAME AS ZSPASI)

**
e S S ST R R PR T T R T PR T e e

*kk ANNULAR COMPARTMENT SUMP ook

Rl L e L L L L Dy

** ACSD 0.E0  ACSD: AREA OF BASE OF ANNULAR COMPARTMENT SUMP
** =0 IF NO SUMP AVAILABLE

** ZCSD 0.E0  ZCSD: DEPTH OF ANNULAR COMPARTMENT SUMP

*k
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P EXTERNAL NPSH ENHANCEMENT WATER STORAGE TANK ok
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TWEXT 0.E0 TWEXT: WATER TEMPERATURE IN EXTERNAL STORAGE TANK

%k

MWEXT0 0.E0  MWEXTO: INITIAL WATER MASS IN EXTERNAL STORAGE TANK
¥k
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wrx CONTAINMENT CHILLERS *hx

Aekefoeate ook okl ok ok sk ok kol ook kol sk dokokolo ok ok ok ok sk sk sl o ok ok ok sk ok ok ok ok ok ok ok sk sk kok ok ok ok ok ok

NCHILL 0  NCHILL: NUMBER OF OPERATING CONTAINMENT CHILLERS
TCWCH  310. TCWCH: INLET COOLING WATER TEMP TO CHILLER--NOTE THIS IS



*k
* ¥k
*k

ALSO USED AS THE COOLING WATER TEMP FOR ALL OTHER
SAFEGUARDS HEAT EXCHANGERS

3k 3 e e e e S s e e ok e fe S ofe e oe e e o ke afe e 3¢ o o e e ik e e e ok ke e Sk o e Sk ok ok b e e o b ke e e ok e e o ke e e e e S ok ok o ok ok ke ke K

*%

*PUMP CHARACTERISITCS: (PARAMETER GROUP #22)

k¥
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Hokok
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%k
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Kok ok
*kkk
3k
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THIS SECTION ONLY APPLIES IF GENERALIZED ESF SECTION IS USED
PUMP CHARACTERISTICS REFER TO:

1) THE PUMPING CAPACITY OF A PUMP IN A PARTICULAR
LINE-UP (FLOW VS HEAD); THIS CAN BE OBTAINED FROM
SYSTEM CURVES

2) NPSH REQUIREMENTS

3) HEAT EXCHANGER ATTRIBUTES IF A HEAT EXCHANGER EXITS
DOWNSTREAM OF THE PUMP

NOTE THAT PUMP DATA ARE ENTERED IN GROUPS OF FORTY, IE.,

1-40 DEFINES PUMP CHARACTERISTIC 1,
41-80 DEFINES PUMP CHARACTERISTIC 2,
81-120 DEFINES PUMP CHARACTERISTIC 3, ETC..

THE GROUP OF FORTY PARAMETERS NEEDED TO DEFINE THE
PUMP CHARACTERISTICS (DEFINED BELOW) ARE:

NPOINT, ZHDPMP(5), WVPMP(5), ZHDREQ(5).
FHXPMP, NTPMP, NBPMP, XIDT, XTT, XTC, XS, RGFLHX, KT, XBC, XIDS, XSTR,
NWCW, TIWCW(5), WCWPMP(5), NTU

THE CURRENT SCHEME HAS SIX SETS OF PUMP CHARACTERISTICS DEFINED AS:

PUMP 1, CT SPRAY INJECTION: A, B

PUMP 2, LPI INJECTION

PUMP 3, NORMAL HPI INJECTION

PUMP 4, NORMAL CHP INJECTION

PUMP 5, ECCS RECIRC EQUIVALENT CURVF WITH RHR HX

*xx PUMP 6, SPRAY RECIRC WITH SPRAY HX

Feokok
Aok ok
*kk
Kk

MAXIMUM OF 21 PUMP CHARACTERISTICS CAN BE DEFINED

Aok ko 3 ok ko ok ok ok ok ek ok ok ok kokok PUMP 1 ok sk e ok ook o ok s okok o e ok ok ok ok ok ok sk ok ok
o e o ok o ok 3 ok e e e s e o ok ok ok ke ek sk SPRAY INJECTION ONLY #kkdorkokokokdkokkokokoksk kb ok k

*%k
%k

** DEFINE PUMP FLOW CHARACTERISITCS AND NPSH REQUIREMENTS

*ok

*NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE



**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED
COMPMP(1) 5 NPOINT: NUMBER OF ENTRIES IN PUMP1 HEAD CURVES (5 MAX)
ok

* HEADS
%k

COMPMP(2) 560. ZHDPMP(1): FIRST ENTRY IN PUMP! HEAD TABLE
COMPMP(3) 535.

COMPMP(4) 515.

COMPMP(5) 430.

COMPMP(G) 425.

Ak

*x VOLUMETRIC FLOWS =

*k

COMPMP(7) 0.0 WVPMP(l): FIRST VOLUMETRIC FLOW ENTRY IN PUMP1 TABLE
COMPMP(8) 300.

COMPMP(9)  400.

COMPMP(10)  500.

COMPMP(11) 600

**VOLUMETRIC FLOW VALUES 08-11 NOT USED IN THIS SCHEME

Kk

* === REQUIRED NPSH ===============

**k

** FOR NPSH TABLES, THE SAME FLOWS AS WERE GIVEN FOR HEAD CURVES ARE
** ASSUMED TO CORRESPOND TO THE NPSH HEADS GIVEN

COMPMP(12) 9.0  ZHDREQ(1): FIRST NPSH ENTRY FOR PUMP1

COMPMP(13) 11.5  ZHDREQ(2): NEXT ENTRY FOR PUMP1

COMPMP(14) 13.5  ZHDREQ(3): NEXT ENTRY FOR PUMPI

COMPMP(15) 19.0  ZHDREQ(): NEXT ENTRY FOR PUMP1

COMPMP(16) 22.5  ZHDREQ(5): NEXT ENTRY FOR PUMPI

*%

¥k mmmmm=n HEAT EXCHANGER SPECIFICATIONS (IF ONE EXISTS) ========
*%

**CALCULATIONS CONTROLLED BY HEAT EXCHANGER TYPE

**HEAT EXCHANGER TYPE:

** <] SET OUTLET TEMP OF HX TO RWST TEMPERATURE

** 0 ISNOHX--OUTLET TEMP IS CONTMT SUMP TEMP

** 1 STRAIGHT TUBE HX

** 2 U-TUBE HX

*k

**IMPORTANT NOTE:

**FOR HX TYPES 1 AND 2 EITHER SUPPLY ALL GEOMETRIC PARAMETERS

**OR THE NTU (NUMBER OF TRANSFER UNITS) PER HX--ALL KNOWN USERS DO
**THE LATTER--NTUS ARE AVAILABLE BY CONSULTING NAMEPLATE DATA AND
**USING GRAPHS IN, FOR EXAMPLE, HOLMAN, HEAT TRANSFER

**ALL PARAMETERS ARE ON A PER HX BASIS

*k

COMPMP(17) 0 FHXPMP: TYPE OF HX FOR PUMP1

COMPMP(18) 1150 NTPMP: NUMBER OF TUBES IN PUMP1 HXS

COMPMP(19) 15 NBPMP: NUMBER OF SHELL SIDE BAFFLES IN PUMP1 HXS
COMPMP(20) .0462 XIDT: PUMP1 HX TUBE ID

COMPMP(21) .00294 XTT: PUMPI HX TUBE THICKNESS

COMPMP(22) .06771 XTC: TUBE TO TUBE PITCH IN PUMP1 HX

COMPMP(23) 29.5833 XS: SHELL LENGTH IN PUMPI1 HX

*k24 RGFLHX: :







COMPMP(25) 375  KT: THERMAL CONDUCTIVITY OF PUMP1 HX TUBES
COMPMP(26) 2.5  XBC: LARGEST PERP DISTANCE FROM SHELL TO BAFFLE
("BAFFLECUT")

7 XIDS:

COMPMP(28) .0475 XSTR: SHELL TO TUBE CLEARANCE AT OUTSIDE OF PUMP1 HX TUBE
BDL

COMPMP(29) 1  NWCW: NUMBER OF POINTS IN COOLING WATER FLOW CURVE
COMPMP(30) 0.E0  TIWCW(1): FIRST TIME IN COOLING WATER FLOW CURVE; COOLING
WATER

*k FLOW CAN BE SPECIFIED AS A FUNCTION OF TIME, ORIT

ok CAN BE CONSTANT. FOR A CONDSTANT COOLING WATER FLOW
*k RATE, USE A 1 PINT CURVE WITH THE FIRST TIME POINT

** =0 AND THE FIRST FLOW POINT EQUAL TO THE DESIRED

*k FLOW

**31 0.E0 TIWCW(2): NEXT TIME IN COOLING WATER FLOW CURVE

**32 0.E0  TIWCW(3): NEXT TIME IN COOLING WATER FLOW CURVE

**33 0.E0 TIWCW(4): NEXT TIME IN COOLING WATER FLOW CURVE

*¥*34 0.E0  TIWCW(S): LAST TIME IN COOLING WATER FLOW CURVE

COMPMP(35) 1.65E6 WCWPMP(1): FIRST MASS FLOW RATE IN COOLING WATER FLOW
CURVE

36 0.E0  WCWPMP(2): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
37 0.E0  WCWPMP(3): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
*¥38 0.E0  WCWPMP®4): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
39 0.E0  WCWPMP(5): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
COMPMP(40) 0.0 NTU: PUMPI HX NTU

%k
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** DEFINE PUMP FLOW CHARACTERISITCS AND NPSH REQUIREMENTS

*%

**NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE
**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED

COMPMP(®41) 5 NPOINT: NUMBER OF ENTRIES IN PUMP2 HEAD CURVES (5 MAX)
*k .

** HEADS
*k

COMPMP(42) 410.0 ZHDPMP(1): FIRST ENTRY IN PUMP2 HEAD TABLE
COMPMP(43) 390.0 ZHDPMP(2): NEXT HEAD

COMPMP(44) 370.0 ZHDPMP(3): NEXT HEAD

COMPMP(45) 335.0 ZHDPMP(4): NEXT HEAD

COMPMP(46) 305.0 ZHDPMP(5): NEXT HEAD

* %k

*x === VOLUMETRIC FLOWS ==
*k

COMPMP(47) 0.0 * WVPMP(1): FIRST VOLUMETRIC FLOW ENTRY IN PUMP2 TABLE
COMPMP(48) 2000. WVPMP(2): NEXT VOL. FLOWRATE

COMPMP(49) 3000. WVPMP(3): NEXT VOL. FLOWRATE

COMPMP(50) 4000. WVPMP(4): NEXT VOL. FLOWRATE

COMPMP(51) 4500, WVPMP(5): NEXT VOL. FLOWRATE

*k

*x REQUIRED NPSH ======

*k



** FOR NPSH TABLES, THE SAME FLOWS AS WERE GIVEN FOR HEAD CURVES ARE
** ASSUMED TO CORRESPOND TO THE NPSH HEADS GIVEN

COMPMP(52) 9.0
COMPMP(53) 9.0
COMPMP(54) 11.0
COMPMP(55) 16.0
COMPMP(56) 19.0

*%
"k

ZHDREQ(1): FIRST NPSH ENTRY FOR PUMP2

ZHDREQ(2): NEXT ENTRY FOR PUMP2
ZHDREQ(3): NEXT ENTRY FOR PUMP2
ZHDREQ(4): NEXT ENTRY FOR PUMP2
ZHDREQ(5): NEXT ENTRY FOR PUMP2

Aok

HEAT EXCHANGER SPECIFICATIONS (IF ONE EXISTS)

**CALCULATIONS CONTROLLED BY HEAT EXCHANGER TYPE
**HEAT EXCHANGER TYPE:

% ]
** ()
k]
¥ 9
*ok

SET OUTLET TEMP OF HX TO RWST TEMPERATURE
IS NO HX--OUTLET TEMP IS CONTMT SUMP TEMP
STRAIGHT TUBE HX

U-TUBE HX

**IMPORTANT NOTE:

**FOR HX TYPES 1 AND 2 EITHER SUPPLY ALL GEOMETRIC PARAMETERS

**OR THE NTU (NUMBER OF TRANSFER UNITS) PER HX--ALL KNOWN USERS DO
**THE LATTER--NTUS ARE AVAILABLE BY CONSULTING NAMEPLATE DATA AND
**USING GRAPHS IN, FOR EXAMPLE, HOLMAN, HEAT TRANSFER

**ALL PARAMETERS ARE ON A PER HX BASIS

*¥k

COMPMP(57) 0.E0
COMPMP(58) 0.E0
COMPMP(59) 0.E0
COMPMP(60) 0.E0
COMPMP(61) 0.E0
COMPMP(62) 0.E0
COMPMP(63) 0.E0
+%64
COMPMP(65) 0.E0
COMPMP(66) 0.E0
("BAFFLECUT")
%67 XIDS:
COMPMP(68) 0.E0
BDL
COMPMP(69) 1
COMPMP(70) 0.E0
WATER

FHXPMP: TYPE OF HX FOR PUMP2

NTPMP: NUMBER OF TUBES IN PUMP2 HXS

NBPMP: NUMBER OF SHELL SIDE BAFFLES IN PUMP2 HXS
XIDT: PUMP2 HX TUBE ID

XTT: PUMP2 HX TUBE THICKNESS

XTC: TUBE TO TUBE PITCH IN PUMP2 HX

XS: SHELL LENGTH IN PUMP2 HX

RGFLHX:

KT: THERMAL CONDUCTIVITY OF PUMP2 HX TUBES
XBC: LARGEST PERP DISTANCE FROM SHELL TO BAFFLE -
XSTR: SHELL TO TUBE CLEARANCE AT OUTSIDE OF PUMP2 HX TUBE

NWCW: NUMBER OF POINTS IN COOLING WATER FLOW CURVE
TIWCW(1): FIRST TIME IN COOLING WATER FLOW CURVE; COOLING

** FLOW CAN BE SPECIFIED AS A FUNCTION OF TIME, OR IT

*¥ CAN BE CONSTANT. FOR A CONDSTANT COOLING WATER FLOW

** RATE, USE A 1 PINT CURVE WITH THE FIRST TIME POINT

** =0 AND THE FIRST FLOW POINT EQUAL TO THE DESIRED

kK FLOW

**71 0.E0  TIWCW(2): NEXT TIME IN COOLING WATER FLOW CURVE

*¥¥72 0.E0  TIWCW(3): NEXT TIME IN COOLING WATER FLOW CURVE

**73 0.E0  TIWCW(4): NEXT TIME IN COOLING WATER FLOW CURVE

**74 0.E0  TIWCW(S): LAST TIME IN COOLING WATER FLOW CURVE

COMPMP(75) 311.9 WCWPMP(1): FIRST MASS FLOW RATE IN COOLING WATER FLOW
CURVE

**76 0.E0  WCWPMP(2): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**77 0.E0  WCWPMP(3): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE






78 0.E0  WCWPMP(®4): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**79 0.E0  WCWPMP(5): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
COMPMP(80) 0.989 NTU: PUMP2 HX NTU
ok
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*¥k :

*+ DEFINE PUMP FLOW CHARACTERISITCS AND NPSH REQUIREMENTS

L]

*+NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE
**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED ‘

COMPMP(81) 5 NPOINT: NUMBER OF ENTRIES IN PUMP3 HEAD CURVES (5 MAX)
*k

o === HEADS = =

¥k

COMPMP(82) 3277. ZHDPMP(l): FIRST ENTRY IN PUMP3 HEAD TABLE
COMPMP(83) 3073. ZHDPMP(2); NEXT HEAD

COMPMP(84) 2966. ZHDPMP(3): NEXT HEAD

COMPMP(85) 2304. ZHDPMP(4): NEXT HEAD

COMPMP(86) 1382. ZHDPMP(5): NEXT HEAD

ok

*x VOLUMETRIC FLOWS ===== =

*k

COMPMP(87) 0.0 WVPMP(1): FIRST VOLUMETRIC FLOW ENTRY IN PUMP3 TABLE
COMPMP(88) 148.  WVPMP(2): NEXT VOL. FLOWRATE

- COMPMP(89) 242.  WVPMP(3): NEXT VOL. FLOWRATE

COMPMP(90) 454.  WVPMP(4): NEXT VOL. FLOWRATE

COMPMP(91) 650.  WVPMP(5): NEXT VOL. FLOWRATE

*k

*x REQUIRED NPSH =
kK

** FOR NPSH TABLES, THE SAME FLOWS AS WERE GIVEN FOR HEAD CURVES ARE
** ASSUMED TO CORRESPOND TO THE NPSH HEADS GIVEN

COMPMP(92) 9.0  ZHDREQ(1): FIRST NPSH ENTRY FOR PUMP3

COMPMP(93) 9.0  ZHDREQ(2): NEXT ENTRY FOR PUMP3

COMPMP(94) 9.0  ZHDREQ(3): NEXT ENTRY FOR PUMP3

COMPMP(95) 150 ZHDREQ(4): NEXT ENTRY FOR PUMP3

COMPMP(96) 22.0 ZHDREQ(5): NEXT ENTRY FOR PUMP3

*kok

** mmmzsmmsm=smm== HEAT EXCHANGER SPECIFICATIONS (IF ONE EXISTS) ========
*%

**CALCULATIONS CONTROLLED BY HEAT EXCHANGER TYPE

*HEAT EXCHANGER TYPE:

** -1 SET OUTLET TEMP OF HX TO RWST TEMPERATURE

** 0 ISNOHX--OUTLET TEMP IS CONTMT SUMP TEMP

** 1 STRAIGHT TUBE HX

** 2 U-TUBE HX

%k

**IMPORTANT NOTE:

**FOR HX TYPES 1 AND 2 EITHER SUPPLY ALL GEOMETRIC PARAMETERS

**OR THE NTU (NUMBER OF TRANSFER UNITS) PER HX--ALL KNOWN USERS DO

" **THE LATTER--NTUS ARE AVAILABLE BY CONSULTING NAMEPLATE DATA AND
**USING GRAPHS IN, FOR EXAMPLE, HOLMAN, HEAT TRANSFER




**ALL PARAMETERS ARE ON A PER HX BASIS

kXK

COMPMP(97) 0.E0  FHXPMP: TYPE OF HX FOR PUMP3
COMPMP(98) 0.E0  NTPMP: NUMBER OF TUBES IN PUMP3 HXS

COMPMP(99) 0.E0  NBPMP: NUMBER OF SHELL SIDE BAFFLES IN PUMP3 HXS
COMPMP(100) 0.E0  XIDT: PUMP3 HX TUBE ID

COMPMP(101) 0.E0  XTT: PUMP3 HX TUBE THICKNESS

COMPMP(102) 0.E0  XTC: TUBE TO TUBE PITCH IN PUMP3 HX

COMPMP(103) 0.E0  XS: SHELL LENGTH IN PUMP3 HX

%104 RGFLHX:

COMPMP(105) 0.E0  KT: THERMAL CONDUCTIVITY OF PUMP3 HX TUBES

COMPMP(106) 0.E0  XBC: LARGEST PERP DISTANCE FROM SHELL TO BAFFLE
("BAFFLECUT")

%107 XIDS:

COMPMP(108) 0.E0  XSTR: SHELL TO TUBE CLEARANCE AT OUTSIDE OF PUMP3 HX TUBE
BDL «

COMPMP(109) 1  NWCW: NUMBER OF POINTS IN COOLING WATER FLOW CURVE
COMPMP(110) 0.E0  TIWCW(1): FIRST TIME IN COOLING WATER FLOW CURVE; COOLING
WATER

*k FLOW CAN BE SPECIFIED AS A FUNCTION OF TIME, ORIT

o CAN BE CONSTANT. FOR A CONDSTANT COOLING WATER FLOW
*x RATE, USE A 1 PINT CURVE WITH THE FIRST TIME POINT

*k =0 AND THE FIRST FLOW POINT EQUAL TO THE DESIRED

*x FLOW

**111 0.E0  TIWCW(2): NEXT TIME IN COOLING WATER FLOW CURVE

**112 0.E0  TIWCW(3): NEXT TIME IN COOLING WATER FLOW CURVE

113 0.E0 TIWCW(4): NEXT TIME IN COOLING WATER FLOW CURVE

**114 0.E0  TIWCW(5): LAST TIME IN COOLING WATER FLOW CURVE

COMPMP(115) 311.9 WCWPMP(1): FIRST MASS FLOW RATE IN COOLING WATER FLOW
CURVE

**116 0.E0  WCWPMP(2): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**117 0.E0  WCWPMP(3): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**118 0.E0  WCWPMP(4): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**119 0.E0  WCWPMP(5): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
COMPMP(120) 0.E0  NTU: PUMP3 HX NTU

*%
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** DEFINE PUMP FLOW CHARACTERISITCS AND NPSH REQUIREMENTS

*%k

**NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE
**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED

COMPMP(121) 5 NPOINT: NUMBER OF ENTRIES IN PUMP4 HEAD CURVES (5 MAX)
Kk

** === HEADS =

&k

COMPMP(122) 1620.0 ZHDPMP(1): FIRST ENTRY IN PUMP4 HEAD TABLE
COMPMP(122) 5580. ZHDPMP(1): FIRST ENTRY IN PUMP4 HEAD TABLE
COMPMP(123) 5570. ZHDPMP(2): NEXT HEAD

COMPMP(124) 5040. ZHDPMP(3): NEXT HEAD

COMPMP(125) 3005, ZHDPMP(4): NEXT HEAD

COMPMP(126) 1431,  ZHDPMP(5): NEXT HEAD




*k == ==== VOLUMETRIC FLOWS

*Xk

COMPMP(127) 0.0

WVPMP(1): FIRST VOLUMETRIC FLOW ENTRY IN PUMP4 TABLE

COMPMP(128) 4.60E-3 WVPMP(2): NEXT VOL. FLOWRATE

COMPMP(128) 192.
COMPMP(129) 257.
COMPMP(130) 450.

WVPMP(2): NEXT VOL. FLOWRATE
WVPMP(3): NEXT VOL. FLOWRATE
WVPMP(4): NEXT VOL. FLOWRATE
WVPMP(5): NEXT VOL. FLOWRATE ‘

K%k

REQUIRED NPSH =

** FOR NPSH TABLES, THE SAME FLOWS AS WERE GIVEN FOR HEAD CURVES ARE
** ASSUMED TO CORRESPOND TO THE NPSH HEADS GIVEN

COMPMP(132) 3.05
COMPMP(132) 9.0

COMPMP(133) 11.5
COMPMP(134) 13.5
COMPMP(135) 19.0
. COMPMP(136) 22.5

ZHDREQ(1): FIRST NPSH ENTRY FOR PUMP4
ZHDREQ(1): FIRST NPSH ENTRY FOR PUMP4
ZHDREQ(2): NEXT ENTRY FOR PUMP4
ZHDREQ(3): NEXT ENTRY FOR PUMP
ZHDREQ(4): NEXT ENTRY FOR PUMP4
ZHDREQ(5): NEXT ENTRY FOR PUMP+4

*h == === HEAT EXCHANGER SPECIFICATIONS (IF ONE EXISTS) ========

*k

**CALCULATIONS CONTROLLED BY HEAT EXCHANGER TYPE
**HEAT EXCHANGER TYPE:

** .1 SET OUTLET TEMP OF HX TO RWST TEMPERATURE
** 0 ISNOHX--OUTLET TEMP IS CONTMT SUMP TEMP

** 1 STRAIGHT TUBE HX

** 2 U-TUBE HX

k%

**IMPORTANT NOTE:

**FOR HX TYPES 1 AND 2 EITHER SUPPLY ALL GEOMETRIC PARAMETERS

**OR THE NTU (NUMBER OF TRANSFER UNITS) PER HX--ALL KNOWN USERS DO
*THE LATTER--NTUS ARE AVAILABLE BY CONSULTING NAMEPLATE DATA AND
**USING GRAPHS IN, FOR EXAMPLE, HOLMAN, HEAT TRANSFER

**ALL PARAMETERS ARE ON A PER HX BASIS

k%

COMPMP(137) 0.E0  FHXPMP: TYPE OF HX FOR PUMP4

COMPMP(138) 0.E0  NTPMP: NUMBER OF TUBES IN PUMP4 HXS

COMPMP(139) 0.E0 NBPMP: NUMBER OF SHELL SIDE BAFFLES IN PUMP4 HXS
COMPMP(140) 0.E0  XIDT: PUMP4 HX TUBE ID

COMPMP(141) 0.E0  XTT: PUMP4 HX TUBE THICKNESS

COMPMP(142) 0.E0  XTC: TUBE TO TUBE PITCH IN PUMP4 HX

COMPMP(143) 0.E0  XS: SHELL LENGTH IN PUMP4 HX"

**144 RGFLHX:

COMPMP(145) 0.E0  KT: THERMAL CONDUCTIVITY OF PUMP4 HX TUBES

COMPMP(146) 0.E0  XBC: LARGEST PERP DISTANCE FROM SHELL TO BAFFLE
("BAFFLECUT")

**147 XIDS:

COMPMP(148) 0.E0  XSTR: SHELL TO TUBE CLEARANCE AT OUTSIDE OF PUMP4 HX TUBE
BDL

COMPMP(149) 1 NWCW: NUMBER OF POINTS IN COOLING WATER FLOW CURVE
COMPMP(150) 0.E0  TIWCW(1): FIRST TIME IN COOLING WATER FLOW CURVE; COOLING
WATER

** FLOW CAN BE SPECIFIED AS A FUNCTION OF TIME, OR IT

** CAN BE CONSTANT. FOR A CONDSTANT COOLING WATER FLOW

** RATE, USE A 1 PINT CURVE WITH THE FIRST TIME POINT



%k
3

=0 AND THE FIRST FLOW POINT EQUAL TO THE DESIRED
FLOW

151 0.E0  TIWCW(2): NEXT TIME IN COOLING WATER FLOW CURVE

**152 0.E0  TIWCW(3): NEXT TIME IN COOLING WATER FLOW CURVE

**¥153 0.E0  TIWCW(4): NEXT TIME IN COOLING WATER FLOW CURVE

**154 0.E0  TIWCW(5): LAST TIME IN COOLING WATER FLOW CURVE

COMPMP(155) 311.9 'WCWPMP(1): FIRST MASS FLOW RATE IN COOLING WATER FLOW
CURVE

**156 0.E0  WCWPMP(2): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**157 0.E0 WCWPMP(3): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**158 0.E0  WCWPMP(4): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE
**159 0.E0  WCWPMP(S5): NEXT MASS FLOW RATE IN COOLING WATER FLOW CURVE

COMPMP(IGO) 0.E0 NTU: PUMP4 HX NTU

ok ok o o o ok ok ok ol sk ok e sk ok ok ok ok ok PUMP 5 e e ok o ok ok ok o ok sk sk ok ok sk e sk e sk ok ko

Frpkkbokkbpbokonkook ECCS RECIRC EQUIVALENT CURVE ## kit ikkionkkkkkok
dk

** DEFINE PUMP FLOW CHARACTERISITCS AND NPSH REQUIREMENTS

*%

**NOTE, IF DESIRED YOU CAN SUPPLY ONE NUMBER--IF DO SO GIVE IT A LARGE
**HEAD, THEN A CONSTANT FLOW MODEL WILL BE USED

COMPMP(161) 1 NPOINT: NUMBER OF ENTRIES IN PUMP5 HEAD CURVES (5 MAX)
COMPMP(161) 5 NPOINT: NUMBER OF ENTRIES IN PUMP5 HEAD CURVES (5 MAX)
** ==== HEADS =====

* %k

COMPMP(162) 1000  ZHDPMP(1): FIRST ENTRY IN PUMPS HEAD TABLE
COMPMP(162) 6290.  ZHDPMP(l): FIRST ENTRY IN PUMP5 HEAD TABLE
COMPMP(163) 3683. :
COMPMP(164) 3369.
COMPMP(165) 2705.
COMPMP(166) 1780,

=== VOLUMETRIC FLOWS ===== =

%%

COMPMP(167) 1.65D-1 WVPMP(1): FIRST VOLUMETRIC FLOW ENTRY IN PUMP5 TABLE
COMPMP(167) 0 WVPMP(1): FIRST VOLUMETRIC FLOW ENTRY IN PUMP5 TABLE
COMPMP(168) 424.

COMPMP(169) 694.

COMPMP(170) 948.

COMPMP(171) 1200.

**168 6,86D-2 WVPMP(2): NEXT VOL. FLOWRATE

*%169 1,14D-1 WVPMP(3): NEXT VOL. FLOWRATE

*%170 2,06D-1 WVPMP(4): NEXT VOL. FLOWRA™E

*¥171 2.74D-1 WVPMP(5): NEXT VOL. FLOWRATE

*k

*x REQUIRED NPSH ==========z====

*x === REQUIRED NP<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>