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ICAP

RELAP5ASSESSMENTUSINGLSTFTESTDATASB-CL-18

Abstract

5 7_ cold leg break test, run SB-CL-18,conducted at the Large Scale

Test Facility (LSTF) was analyzed using the RELAP5/MOD2Cycle 36.04 and

the RELAP5/MOD3Version 5m5codes.

The test SB-CL-18was conducted with the main objective being the

investigation of the thermal-hydraulic mechanisms responsible for tl_e

early core uncovery, including the manometriceffect due to an asymmetric

coolant holdup in the steam generator upflow and downflowside.

The present analysis, carried out with the RELAP5/MOD2and MOD3

codes, demonstrates the code's capability to predict, with sufficient

accuracy, the main phenomenaoccuring in the depressurization transient,

both from a qualitative and quantitative point of view. Nevertheless,

several differences regarding the evolution of phenomenaand affecting

the timing order have to be pointed out in the base calculations.

The sensitivity study on the break flow and the nodalization study

in the components of the steam generator U-tubes and the cross-over legs

were also carried out. The RELAP5/MOD3calculation with the nodalization

change resulted in good predictions of the major thermal-hydraulic

phenomenaand their timing order.
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Executive Summary

The LSTF test SB-CL-18has been analyzed using the RELAP5/MOD2and

MOD3codes to assess the code's ability for a 5 7. cold leg break LOCA,to

improve comon understanding of PR thermal-haydraulic response during

such a transient and to identify areas for desirable model improvements

based on comparisons between data and predictions.

The main goal of the calculation is the assessment of the sinmlation

capability of the code for the fol!owing phenomenaoccurring during the

small break LOCAexperimental test;

• top-down drain of coolant in primary system

• stratified two-phase flow in horizontal legs

• loop seal clearing and concurrently temporary core liquid

depression, with influenced residual liquid holdup in steam

generator primary side, leading to core heatup

• quick core level recovery after loop seal clearing

• vessel inventory boil-off leading to second core uncovery

• core reflooding due to accumulator injection.

The calculated overall trend agreed well with the test data.

However, several differences regarding the evolution of phenomena and

affecting the timing order have to be point out.

In the base calculation with the RELAP5/MOD2,one can observe three

fundamental disagreements between calculated and experimental transient
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sequences. The first is the underestimation of the calculated two-phase

break flow rate (between I00 and 200 seconds) leading to an insufficient

mass discharge from the primary system and therefore from the pressure

vessel. A sensitivity study on the break flow rate using break flow

options, i.e., abrupt area change and smooth area change, and break

cischarge coefficients of two-phase flow, was carried out. Howeverthe

results did not give sufficient improvementon predicting the break flow

rate. The second and the most important inaccuracy is that the code

strongly overestimates the liquid holdup in the upflow side of the steam

generator U-tubes, giving rise to a plug effect hindering the loop seal

downflowside level decreasing and delaying the loop seal clearance. The

third discrepancy of the calculation in comparison with the experiment is

that the higher vapor-phase break flow rate after 160 seconds results in

a fast primary mass loss and therefore in an anticipated earlier

accumulator injection.

In the base calculation with the RELAP5/MOD3,the first and the

third disagreements described above were still observed. The liquid

holdup in the upflow side of the steam generator U-tubes was predicted

well with the experiment, however the complete loop seal clearing was not

occurred throughout the transient. This discrepancy was cleared by the

nodalization changes in the steam generator U-tubes and the cross-over

legs and the calculated results were in good agree.: _-t with the

experiment in the evolution of the major thermal-hydraulic phenomenaand

their timing order.
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1. Introduction

The International CodeAssessment and Application Program (ICAP)has

been conducted by fourteen nations and multinational organizations under

the auspices of the USNRC[1]. For the pressurized water reacior

analysis, the US_C selected two best estimate (BE) codes: RELAP5/MOD2

and TRAC/PF1/MODI[2].The goal of the program is to assess the

prediction capabilities of the current BE thermal hydraulic codes

utilizing the available facility test and plant data. At present the

ICAPactivities in Korea help to quantify uncertainties in the codes so

that the codes maybe used for regulatory purposes.

This report is a part of the Korean contribution to the ICAP. The

_LAP5/MOD2[3]Cycle 36.04 and the _LAP5/MOD3[4]Version 5m5were used

in the present calculations si_Jlating the test 5B-CL-18of the Large

ScaleTestFacility(LSTF)[5].

TheRig ofSafetyAssessmentNo. 4 [ROSA-IV)Program,launchedby

theJapanAtomicEnergyResearchInstitute(JAERI)in1980 immediately

aftertheThreeMileIslandUnit2 accident,comprisesthreemajortasks:

(1)conductingintegraleffecttestson PWRsmallbreaklossofcoolant

accidents(SBLOCAs)and transientsusingthe LSTF,(2) conducting

separateeffectstestsusingtheTwo-PhaseFlowTestFacility(TPTF),and

(3) developingandverifyinganadvancedthermal-hydrauliccodeforthe

analysisofSBLOCAsandtransients.

Thetest SB-CL-1816],asoneoftheIntegralEffectTest(IET),was



simulated 5 Z cold leg break (loop without pressurizer) test and

conducted with the main objective being the investigation of the

thermal-hydraulic mechanisms responsible for the early core uncover],

including the manometric effect due to an asymmetric coolant holdup in

the steam generator (SG) upflow and downflowside.

The main goal of the calculation is the assessment of the simulation

capability of the code for the following phenomena occuring during the

small break LOCAexperimental test;

• top-down drain of coolant in primary system

• stratified two-phase flow in horizontal legs

• loop seal clearing and concurrently temporary core liquid

depression, with influenced residual liquid holdup in SGprimary

side, leading to core heatup

• quick core level recovery after loop seal clearing

• vessel inventory boil-off leading to second core uncovery

• core reflooding due to accumulator injection.

The report describes the results of the calculation performed by the

RELAP5/MODZand _D3 codes and showsthe comparisons with the major

variables obtained in the experiment. A brief description of the LSTF

and SB-CL-18test is provided in Section 2, and Section 3 describes the

features of the RELAP5code and modelling to be assessed. Section 4

discusses the results of the base calculations with the RELAPS/MOD2and

MOD3.The motivations for the sensitivity and nodalization studies and



their results are included in Section 5. The code efficiency is

evaluatedin Section6 throughrunstatistics.The conclusionsdrawn

fromthisstudyare giveninSection7.



2.FacilityandTestDescription

2.1FacilityDescription

TheLSIT[5]isa 1/48volumetricallyscaledmodelofa Westinghouse

type3423 _t fourloop PressurizedWaterReactor(PWR).TheLSTFhas

thesamemajorcomponentelevationsasthereferencePWRtosimulatethe

naturalcirculationphenomenaandlargelooppipes(hotandcoldlegsof

207 _ in diameter)to simulatethe two-phaseflow regimesand

significantphenomenainanactualplant.Fig. I andTableI showthe

structureandmajordimensionsofthe LSTF,respectively.Thefacility

is designedtobeoperatedatthesamehighpressuresandtemperaturesas

thereferencePWR.

TheLSI_ facilitysimulatesthemajorcomponentsofthePWRprimary

system(e.g.,pressurevessel,steamgenerators)and the reactor

protectionsystem(e.g.,emergencycorecoolingsystem,ECCS)thathave

an impacton the plantbehaviourduringSBLOCAsand operational

transients.Equipmentcontrolsallowthetestoperatorstoeitherfollow

proceduresdefinedin standardplantmanualbrtofollowvariationsof

standardprocedures.

Othersystems,suchasthesecondaryandvariousauxiliarysystems,

arecapableof achievingpreteststeady-stateconditionsandsimulating

theprimaryto secondaryinteractions.Thesesystemsincludefeedwater,

condensateandsteamsystemstogetherwithcomponentservicesystemssuch



asthecoolingwater,waterpurificationetc.

Thefuel assemblydimensions[7], i.e. thefuelrodandtheguide

thimblediameter,pitchandlength,andtheratioofnumberoffuelrods

tonumberof guidethimblesare designedtobe thesameasthe17x 17

fuelassemblyof the referencePWR to preservethe heat transfer

characteristicsof thecore.The totalnumberofrodisscaledby 1/48

and is 1064 for the electrically heated and 104 for the unheated rods.

Thedowncomer,lowerplenumand upperplenumdesign,includingthe

scaledinternalstructures,maintains,to a practicableextent,the

volumeandflowresistancestypicalofthereferencePWR.

Threecorebypasses,consistingofthedowncomertohotlegleakage,

anunintentionalleakagebetweenthedowncomerandtheupperplenum,and

thespraynozzleconnectingthedowncomertotheupperhead,are also

simulated.

Themost importantdesignscalingcompromiseisthe 10MWmaximum

corepowerlimitation,1470ofthescaledreferencePWRratedpower.The

steadystateconditionisthereforerestrictedto a coremassflowrate

thatis14 7.of the scaledvalue,to simulatethe referencePWR

temperaturedistributionintheprimaryloop.

Thesteamgeneratorsaredesignedinaccordancewith thefacility

scalingrequirements,also inconsiderationthat theratedI0 _t [,STF

powercapabilitysets thesteady-stateflow conditionsat14 7.of the

scaledreferencePWRSG-flow.

Thefour primaryloopsofthereferencePWRsarerepresentedbytwo

equal-volumeloops.The hotandcold legsweresizedtoconservethe



volume scaling and the ratio of the length to the square root of the pipe

diameter, I,/_-D for the reference PWR,in expectation that the flow

regimetransitionsintheprimaryloopscanbe simulatedappropriatelyby

takingthisscalingapproach.

A simulatedcontainmentsystemis availabletocollectandcontain

theeffuentfrom simulatedbreaks.The simulatedcontainmentsystemis

designedtoensurethatthebreakflowwillalwaysbechoked.

2.ZTestDescription

Thetest SB-CL-18wassimulated5 Z cold leghorizontalbreakand

thebreakpointislocatedintheB-loop(loopwithoutpressurizer)cold

leg,betweenthe reactorcoolantpump andthereactorpressurevessel,

withhorizontalnozzleorientation.Thetestproceduresweredesignedto

minimizetheeffectsof LSTFscalingcompromisesonthetransientsduring

thetest.

Afterthe breakoccursat time zero,the primary system

depressurizesquickly.Duringthefirstfewsecondsfrom thetime of

breakonwards,thepump'sspeedis intentionallyincreasedtosimulate

thepost-scramhot legtemperaturedecayin PWR. At a pressurizer

pressureof IZ.97MPathe reactorscrams.Sincetheloss of offsite

powerconcurrentwith thereactorscramis assumed,theprimarycoolant

pumpsaretrippedto begincoastdownand the core powerbeginsto

decreasealongtheprogra_eddecaycurve.Thepowerdecayusedinthe

testgivesa slowerdecreasethantheANSstandard.



The major operational setpoints and ECCSconditions are summarized

in Table 2. To simplify the transient it is assumed that the $6

auxiliary feedwater system as well as the high pressure charging system

and the High Pressure Safety Injection (HPSI) system fail. As a result

of the station blackout, concurrent with the auxiliary feedwater failure,

the S6 secondary side is isolated, allowing, in any case, the steam

discharge through the relief valves (cycling between opening and

closure). The Accumulator (ACC)system and the Low Pressure Safety

Injection (LPSI) system are specified to initiate coolant injection into

the p.,/mary system at pressures of 4.51 and 1.29 MPa, respectively.



3. Codeand Modelling Description

3.1CodeDescription

TheRELAP5/NOD2codehasbeendevelopedforbest-estimatetransient

simulationofPWRs andassociatedsystems.The code is basedon a

non-homogeneousandnon-equilibriummodelforonedimensional,two-phase

systemthatis solvedbya fast,partiallyimplicitnumericalschemeto

permiteconomicalevaluationof syste_transients.Recently,the

RELAP5/MOn3codedevelopmentprogramhasbeeninitiatedtodevelopa code

versionsuitableforthe analysisof all transientsand postulated

accidentsin PWRsystemsincludingbothlargeand smallbreakLOCAsas

wellasthe fullrangeofoperationaltransients.Althoughtheemphasis

oftheRELAP5/MOD3developmentison largebreakLOCA,improvementsto

existingcodemodels,basedonthe resultsofassessmentsagainstsmall

breakLOCAand operationaltransienttest data,are also beingmade.

Table3 isa list ofthephenomenaandcodemodels,improvedfrom the

RELAP5/MOD2,thatarebeingaddressedby theRELAP5/MOD3codeprogram.

TheRELAP5/MOD2Cycle36.04and theRELAP5/MOD3Version5m5 were

usedinthisassessment.



3.2 Modelling Description

Thenodalizationusedto simulatetheLSTFfacilityoftheROSA-IV

programwiththe RELAP5codeisshowninFig. 2. Themodelisbasedon

162volumesconnectedby169junctionsand166heatstructures.

Inthe reactorvesselelement(volumesI00 to 156) the volumes

correspondingtothedowncomer,thelowerplenum,thecore,the upper

plenum,theupperheadandtheguidetimblechannelaredefined.Inthe

schematization of the upper part of the LSI_ downcomer(volumes I00 and

104), care was taken to correctly simulate the steady-state mass flow

rates in the connections with the hot legs (bypasses), the upper plenum

(unintentional leak path) and the upper head (spray nozzles) to obtain

the requested values, i.e. 0.1 Z,0.085 :_ and 0.3 Z of the core inlet

flow rate, respectively. The core is modelled by one channel arranged in

6 hydraulic volumes, in which only one series of heat -structures is

adopted to simulate the fue: assembly (i.e. a flat radial core power

profile is assumed). The reason for this choice resides in the attempt

to perform the simplest modelling of the LSTFfacility as possible.

Apipe connection (volume 156) between the upper head and the upper

plenumof the pressure vessel is introduced in the schemeto simulate the

guide thimble channel path existing in the facility. The two loops of

the I,STFsystem are represented by the I-loop (volumes 400 to 499, intact

loop) and the B-loop (volumes 200 to 299, broken loop) in an almost

symmetrical way. I_ fact, each of the two loops present the hot leg, the

$6 inlet and outlet plena, the $6 U-tube channel, the loop seal, the



reactor coolant pump, the cold leg. In addition, the pressurizer is

connected to the I-loop hot leg by means of the surge line element and

the break system is connected to the B-loop cold leg.

In the volumesrepresenting the pressurizer vessel, an additional

heat structure is introduced to simulate the effects of the proportional

and back-up heaters.

The two steam generator secondary sides (volumes 300 to 399 and 500

to 599) are simulated using an identical schematization. They can be

subdivided into the dog,comer, the boiling section, the steam separator

and the steam dome. The steam and feedwater lines are simulated by using

Ti_e Depe,dent Junctions (i.e. with imposed flow rates) because they

must be excluded during the transientphase of the calculation. In fact,

in the experimental test, the two mentioned lines are closed in

coincidence with the reactor scram signal, few seconds after break

opening, to isolate the $6 secondary side. Relief and safety valves are

also connected to the S6 steam domeusing valve componentsin which the

operational setpoints and conditions are specified to be the same as the

experiment.

The requested volumedistributions for the primary and secondary

system, including the "active dead volumes" distribution, is taken into

account for the determination of the piping cross sectional areas, that

result in small area differences between analogous pipes belonging to the

two different loops.

The nodalization of the S6 secondary side (volumes 328, 332, 528,

532 and 800 to 820) is simulated for the present case, however it could

10



have been reduced to be simpler.

The steam generators as well as the pressurizer are provided with

two systems devoted to the control of the pressure and the liquid level

during the steady-state period (200 sec.) :hd to maintain them at the

specified initial values.

The physical boundaries of the entire system, i.e., the reactor

containment and the relief and safety discharge tanks, are reproduced by

meansof Time DependentVolumeswith constant internal conditions during

the calculation.

To allow the accumulator injection to start correspondingly to the

cold leg pressure specified in the experiment, a valve is arranged on

each of the accumulator surge lines.

The choked flow option is specified in the valve simulating the

break and to avoid the code calculating mass flow rates to be

inconsistent with the experimental data, the subcooled and two-phase

discharge coefficient are chosen as close as 1.0 and 1.05, respectively.

11



4. Base C lculations

Duringa smallbreakloss ofcoolantaccident,theprimarycoolant

inventoryloss will continueuntilthe breakflow rate decreases

sufficiently,duetobreakuncoveryorprimarydepressurization,to allow

theemergencycore coolingsystemto makeupthe coolantloss. Such

coolant inventorydepletionwill involveconcurrentliquidlevel

depressionsinthe dovnflowsideof thecross-overleg, foreachloop,

andin the vesselrisersection(upperplenumandcore).Meanwhile,the

upflowsideof thecross-overleg, coldlegand downcomerwill remain

liquidfilledup tothebreakelevation.Thecoreleveldepressionswill

continueuntilthelevelofthedownflowsidein the cross-overleg

reachesthe bottomofthe legsandthus allowsthevaportoclearthe

liquidsealin thecross-overlegs towardthebreak. Men thisliquid

clearing(loopseal clearing)initiates,thecoreliquidlevelstartsto

recover.Thisoccursbecausethevaporcannowreachtothedo_ncomer
_

andallowsa manometricflowof thedowncomerliquidinventoryintothe

coreregion[8].

Inthe presentstudyboth theRELAP5/MOD2andMOD3codeswereused

forthebasecalculationsandtheirresultsareshowninthefiguresfrom

3 to44. Inallfigures,theresultswiththeRELAP5/MOD2andwiththe

RELAP5/MOD3axe represented as "Calculated 1 " and "Calculated 2 ,"

respectively.

The major initial conditions, as shown in Table 4, and the sequence

12



ofevents,summarizedinTable5,arecomparedwiththeexperiment.The

inputlistingfor thebasecalculationwiththe_LAP%/MOD3isattached

inAppendix.

4.1REL_5/MODZ

Thecalculatedresultsforthe principaleventsare comparedwith

theexperimentalvaluesinTable5. All the main primaryphenomena

observedduringtheexperimentwerereproducedbythecode.

i)Prima_/andSecondaryPressuresResponse

Figures3 to5 showtheprimaryandsecondarypressureincomparison

withthe experimentalvalues.The code predictswell the secondary

pressuretrend,whereas,despitea good qualitativeagreement,it

highlightssome differencesin the behaviorof the primary

depressurizationintheregionbetween200and600seconds.

Theprimarypressuredepressurizationbecameslowerafterflashing

startedinthe primaryloophot side.The primarypressureremained

higherthan thesecondarypressureuntilafterthe loopsealscleared

completely.

Inthis respectoneshouldpointoutthestrongdelayatwhichthe

loopsealclearanceoccurincomparisonwiththeexperimentasshownin

Figs.6 to 9. Thisoccurrenceresultsina delayedbeginningof the

linearprimarypressuredecrease,happeningmoreoverwith a higher

depressurizationrate.Thementionedfasterpressuredecreasingallows

13



ml earlier intervention of the acc_nulator system as shown in Figs. 10

and 11.

ii)Break FlowRate

Figs. 12 and 13 show that the Freak flow rate is first

overpredicted by about 30 7_ for subcooled liquid discharge and is

underpredJcted as approaching satura_ion condition. In the region

between 50 and 150 seconds, the two-phase break flow rate is definitely

underestimated by the code, in such _,waythat the time integrated mass
E

inventory, escaping from the brea',, in that period, is about one half of

the experimenta_ value. The underprediction of liquid and low-quality

two-phase break flow rates resulted in a delay of loop seal clearing

relative to the experimer_tal result. Loop seal clearing occurred at 195

seconds (vs. 140 seconds in the experiment). Both loop seal cleared at
E

the same time as was the case in the experiment.

E

iii) SG U-tube differential Pressure

Figures 6 to 9 showthe differenti61 pressures in SG U-tubes, upflow

an_ 0ownflowside. The agreement between measured and calculated data is

acceptable concern_g the downflowside, but the code predicts too strong

liquid holdup _n the upflow side of the 5GU-tubes. This SG liquid

holdup was overpredicted tending to enhance the core level depression

during loop seal clearing. While considerable amount of liquid remained
[

in the upflow side of the SGU-Tubeand 5Ginlet plenum at the time of

loop seal clearing, the hot legs underneath were nearly empty after 130
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seconds.

The $6 U-tube differential pressure as shownin Fig. 14 increased

untilittook a maximumof 18kPaat about140seconds.Thisincrease

resultedfroma redistributionof liquidduetothehydrostaticpressure

balancethroughoutthe primarysystemduringflowcoastdown.Duringthe

flowcoastdown,the pressuredistributionin theprimaryloopschanged

sincefrictionalpressurelosses(mainlyatthepumps)decreasesandthe

corevoidfractionsincreased.At120seconds,theverticallegsinthe

coldsideloopwasliquidfilledwhereasthehotsideloopcontainedmuch

voidasshowninFigs15,16and17. Thus,duetothemanometricbalance

betweenthehotsideloopandthecoldsideloop,includingtheSGs,more

liquidwasretainedinthe$6upflowsidethaninthedow_iflowside.The

calculationoverpredictedthe peak$6differentialpressure,that was

reachedattheendoftwo-phasenaturalcirculation.

The56 liquidholduppersistedafterloopseal clearingin this

calculation.ThedifferentialpressureiJtthe$6 in].etplenumbecame

zero at300seconds(vs. 300secondsintheexperiment)asshownin

Figs. 18and19. Alsothedifferentialpressureintheupflowsideof

the$6U-tubeincreasedafterloop sealclearingwhilesuchanincrease

wasnotseen or lesssignificantintheexperiment.Thus,the liquid

levelrecoveryintothe upperplenumand hot legs afterloop seal

clearingwasunderpredictedornotpredictedatallasshowninFig. 20.

Consequently,the secondcoreleveldropinitiated320seconds(vs. 400

secondsinthe experiment),i.e.,immediatelyafterthelevelrecovery

followingloopsealclearing.

15
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iv) Core Thermal-Hydraulic Responses

The differential pressures in the core and the upper plenum are

presented in Fig. 21 in which the code achieves a good simulation of the

core leveldepression.One can observe,however,thatthe first core

uncoveryand consequentrecoveryis delayedabout50 seconds,whereasthe

secondcorelevel depressionis anticipatedearlierabout 60 seconds.

The reasonfor thisbehaviorresidesin the simultaneousoccurrenceof

severaleffects.The durationof thefirstcoreheatup,associatedwith

loop seal clearing, was overpredicted because of the underprediction of

the core liquid level. The reason for the early second core uncovery

must he given to the faster linear depressurization predicted by the

calculationafterloopsealclearing,causingtheanticipatedvesselmass

inventoryboil-off.

The core levelwas depressedmanometrically,concurrentlywiththe

leveldropin cross-overlegs,andtooka minimumimmediatelybeforethe

loopsealclearingstarted.Thisminimum corelevelwas lowerthanthe

cross-overleg liquidlevelwhichwas atthe bottomof theleg.

Thecore inletflowalmost stoppedafter150 secondsas shown in

Fig. 22. After this,thecorewascoveredby nearlystagnanttwo-phase

mixtureuntilcoreuncoverystartedat about170seconds.

Figs. 23 and 24sho_ rodsurfacetemperatureat the average-power

bundles.The core liquidleveldepressionresultedin rod temperature

excursionsstarting from about 150 seconds. The peak cladding

temperaturewas about750 K (vs. 680 K in the experiment)for the

average-poweredbundles.Afterthe loopsealclearing,the coreliquid

16



level recovered quickly and heater rods were quenched as shown in Fig.

20. The core differential pressure was generally underpredicted. This

was the case evenwhenthe corewascoveredbytwo-phasemixture.This

occurreddueto an overpredictionof coreinterfacialdrag; a well-known

deficiencyof theRELAP5/MOD2interfacialdragmodels.

v) Transient Behavior of Other Variables

The transient behavior of the other variables are shown in Figs. 25

to 44. The variables, such as flow rates, liquid densities, and fluid

temperaturesin the primaryloops,etc.,werein goodagreementwiththe

experiment.Howeverlargefluctionof thefluidtemperaturesin thecold

legsof the primaryloopswas occurredaftertheaccumulatorinjection.

17



4.2 Base Calculation with RELAP5/HOD3

The modifications to the RELAP5/HOD2input deck to accommodatethe

RELAP5/HOD3are as follows:

- Countercurrent and FlowLimiting (CCFL)options added at the inlet

to the steam generator U-tubes and the 40 degree bendin the hot leg

- Junctions in the core region modified for newinterphase drag package

(flowarea andhydraulic diameters)

- Heat structure cards added for new Critical Heat Flux (CHF)

calc.lation

The calculated results for the principal variables are comparedwith

the experimental values in Table 5.

The trend in the break flow rate is almost sameas that with the

RELAP5/MOD2.Therefore, in the region between 50 and 150 seconds the

two-phase break flow rate is still underestimated as shownin Figs. 12

and 13. Nevertheless, the integrated break flow showsnearly identical

to the experiment. Therefore it maybe considered that there exists some

errors in measuring break flow rate. Andthe break flow rate with high

void fraction was overpredicted after 200 seconds as shown in Fig. 13.

The primary pressure decreases nearly same as test data up 250 seconds,

howeverthe faster decrease in the pressure after 250 seconds allows an

earlier intervention of the accumulator injection as shown in Fig. 10.

It is shown in the figures 6 to 9 that the strong liquid holdup in

18



the SG upflow side is not occurred unlikely the case with the

RESAP5/NODZ.This improvementmaybe obtained fromthe implementationof

the new interphase drag model in the RELAP5/MOD3.The calculation

overpredicted the peak SG differential pressure, that was reached at the

end of two-phase natural circulation as shownin Fig. 14.

Thesignificant difference is found in the loop seal clearing

phenomenaas shownin Figs. 15 and 16. The loop seal clearing was

started at 150 seconds, however, was not cleared completely throughthe

transient.

The liquid level and the differential pressure in the heated core

length are shown in Figs. 20 and 21, respectively. The first core

uncovery is occurred at 100 seconds which is earlier than the experiment

of 120 seconds and the duration of the first core heatup is nearly same

as the experiment even though the core level depression was

overpredicted. The second core level drop initiated 165 seconds (vs.

400 seconds in the experiment), i.e., immediately after the level

recovery following the loop seal clearing as shownin Fig. 20.

The transient behavior of the other variables are shownin Figs. 22

to 44. The variables, such as flow rates, liquid densities, and fluid

temperatures in the primary loops, etc., were in good agreementwith the

experiment. Howeverlarge fluctions of the fluid temperaturesand liquid

densities in the cold legs of the primary loops were occurredafter the

accumulatorinjection.

The major areas of the differences between the RELAP5/MOD2and the

P,ELAP5/MOD3are the primary system pressure response, the differential
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pressure in the upper plenum, core heatup prediction, core liquid level

depression, and the drainage of steam generator inlet plena. These

differences may be due to modifications to interphase drag model which

affected the liquid holdup in the upper plenum and void distributions in

the primary loops. Both calculations predicted trend well, however each

differed in prediction of the magnitude and timing of occurrences. In

the RELAP5/MOD3calculations the amount of liquid holdup in the upflow

side of the SG U-tubes predicted well, however the complete loop seal

clearing was not occurred throughout the transient, which was occurred in

the experiment.
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5. Sensitivity and Nodalization Studies

Thebase calculationsagreedwell withthetestdata.Howeverthe

breakflowratesandthetimingorderof theprincipalphenomenahaveto

bepointedout.

5.1BreakFlows

Fromthediscussionsinthepreviouschapters,itwasfoundthatthe

breakflow wasoverestimatedabout30 Z at the initiationof the

transientandwas underpredictedin the regionbetween50 and 150

seconds.Thus itmaybe necessaryto predictthe thermal-hydraulic

transientphenomenamore accuratelyby consideringthe breakflow

options,i.e.,abruptareachangeand smootharea change,and break

dischargecoefficientsforthesingle-andtwo-phaseflows.

Inthe presentcalculationwith theRELAP5/MOD2,severalvaluesof

thetwophasebreakdischargecoefficientswithbothabruptandsmooth

areachangeoptions.Forsinglephaseflow,a dischargecoefficientwas

fixedtobe1.0here.

Figs.45 to 50show the effectof two phasebreakdischarge

coefficientwithboth areachangeoptions.Withtheabruptareachange

option,thebreakflowrate was stillunderestimatedin the region

between50 and150secondsandthelittledifferenceswere foundfor

differentdischargecoefficients.Withthesmoothareachangeoption,
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similar underprediction of break flow was obtained, however it matched

better with the experiment in the single phase region, particularly in

the region between 50 and 100 seconds.

5.2Nodalization

Inthe calculationwiththe RELAP5/MOD3the completeloop seal

clearingwas notoccurred,thereforethe nodalizationstudymay be

necessaryto evaluatethe effectivenessof the nodalizationand to

quantifytheireffectsonthe loopsealbehavior,particularlyon the

loopsfromsteamgeneratorinletto reactorcoolantpumpinletviathe

cross-overcoldlegs. Inthis calculationwith the RELAP5/MOD3the

volumes,statedabove,weredividedtwicethanthebasecaseto showthe

effectofloop sealclearingandrelatedphenomena.Thismodelisbased

on304volumesconnectedby211junctionsand316heatstructures.

Thecalculatedresultsfortheprincipalvariablesarecomparedwith

theexperimentandthebase calculationwiththeRELAP5/_)D3resultsin

Table4. The basecalculationand the calculationwith nodalization

changeare representedas "Calculated2" and "Calculated3 ",

respectively,inFigs.51to70.

Thecalculatedresultsofthe breakflow rate,the primaryand

secondarypressuresshowalmostsametrendasthosewiththeRELAP5/MOD3

as shown in Figs. 51 and 55. In Figs. 56 to 57 the differential

pressure of the cross-over leg predicts much better than the base

calculation with the RELAP5/_OD3which did not show the complete loop
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seal clearing. The liquid in the downflowside of the cross-over leg is

emptedafter the loop seal clearing, however some liquid in the upflow

side of the cross-over leg existed throughout the transient.

The timing order of the first core uncovery and the duration of the

core heatup is predicted remaxkablywell with the experiment, howeverthe

liquid level depression is still underpredicted and the quick second core

level depression was also occurred as shownin Figs. 58 and 59.
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6.RunStatistics

CDC170-875 Serie_ with NOS Version 2.6.1 for calculation using

_LAP5/MOD2Code and CP_Y2S/4-128for calculation using _LAP5/MOD3Code

were used.

Fig. 71 shows the required CPUtime vs the transient time in the

base calculations. The size of the time step was chosen to he lOE-6and

IOE-1seconds at the minimumand the maximumtime step, respectively, for

both base calculations. Duringthe RELAP5/MOD3calculation the water

property errors were occurred about at 100, 190, and 320 seconds.

Therefore, restart calculation with reducedtime step of 0.05 seconds

were applied for the next 30 seconds to overcomethis. The computational

efficiency is summarized in Table 7 from the major edit for base

calculations and can be calculated as follows.

CalculationComputerTime NumberofTime Numberof GrindTime,
(CPU),sec Step(DT), Volume(N) CPU/(N,DT)

_LAP5/MOD2 2351.7 6376 162 O.002276

P_LAP5/MOD3 1865.2 15338 162 O.001153
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7. Conclusions

TheLSTF testSB-CL-18,5 % coldlegbreakLOCA,wasanalyzedusing

theRELAP5/M092and MOB3codes.Four majorcalculationswere carried

out; two base calculationswith the RELAPS/MOD3and MOB3,one

sensitivitycalculationwith the RELAP5/MODZusingthe breakflow

options,andonenodalizationstudywiththeRELAP5/MOD3intheareasof

theSGU-tubesandthecross-overlegs.

Thepresentactivitydemonstratesthecode'scapabilitytopredict,

with sufficientaccuracy,the main phenomenaoccurringin the

depressurizationtransient,bothfrom a qualitativeand quantitative

pointofview. Inthebase cases,severaldifferencesregardingthe

evolutionof suchphenomenaand affectingtheirtimingorderhavetobe

pointedout.

Inthe basecalculationwiththeRELAPS/_DZ,onecanobservethree

fundamentaldisagreementsbetweencalculatedandexperimentaltransient

sequences.Thefirstistheunderestimationofthecalculatedtwo-phase

breakflowrate (betweenI00andgO0seconds)leadingtoaninsufficient

massdischargefrom theprimarysystemandthereforefrom thepressure

vessel.A sensitivitystudyonthe breakflowrate usingbreakflow

optionswascarriedout. Howevertheresultsdidnotgive sufficient

improvementonpredictingthebreakflow rate.Thesecondandthemost

importantinaccuracyis thatthecode stronglyoverestimatestheliquid

holdupintheupflowsideoftheSGU-tubes,givingrisetoa plugeffect
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hinderingtheloop sealdownflowside leveldecreasingand delayingthe

loopseal clearance. The third discrepancyof the calculationin

comparisonwiththe experimentis thatthehighervapor-phasebreakflow

rate(after160 seconds)resultsin a fast primarymass loss and

therefore in an ancitipated earlier accumulator injection.

In the basecalculationwith theRELAP5/MOD3,the first and the

third disagreementsdescribedabove werestill observed. The liquid

holdupin theupflowside ofthesteam generatorU-tubeswas predicted

wellwiththe experiment,howeverthe completeloopsealclearingwasnot

occurredthroughoutthe transient.Thisdiscrepancywas clearedby the

nodalizationchangesin the steamgeneratorU-tubesand the cross-over

legs and the calculatedresultswere in good agreementwith the

experimentin the evolutionofthe majorthermal-hydraulicphenomenaand

theirtimingorder.
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Table 1. Hajor Design Characteristics of LSIT and PWR

w

LSTF PWR PkWLSTF

Pressure (MPa) 16 16 1

Temperature (K) 598 598 1

No. of fuel rods 1054 50952 48

Core height (m) 3.66 3.66 1

Fluid volume, V (m) 7.23 347 48

Core power, P (MW) I0 3423(t) 342

P/V (_/m) 1.4 9.9 7.1

Core inlet flow (t/s) O.0488 16.7 342

Downcomergap (m) O.053 O.260 4.91

Hot leg, D (m) 0.207 0.737 3.56

L (m) 3.69 6.99 1.89

L/:D (m_) 8.15 8.15 1.0

_D_L (m) 0.124 2.98 24.0

No.of loops 2 4 2

No. of tubes in _t_amgenerator 141 3382 24

Length of steam generator
tube (average) (m) 20.2 20.2 1.0
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Table2.SpecifiedOperationalSetpointsandConditionsforRunSB-CL-18

ro.

Reactor scram signal 12.97 MPa

Initiation of RCpumpcoastdown with reactor scram

Safety injection (SI) signal 12.27 MPa

Hish pressure charging not actuated

Safety injection not actuated

Accumulator injection 4.51 MPa

Lowpressure injection 1.29 MPa

Main feedwater terminatiou with reactor scram

Turbine throttle valve closure with reactor scram

Auxiliary feedwater not actuated

Pressurizer Sparay Valve Bypass Flow Rate 0.011 kg/s

Pressurizer Proportional-Heater off 1 m (PR Liquid Level)

Pressurizer Back-up-heater off 1 m (PRLiquid Level)

PressurizerReliefValveOrifice 6.83mm

PressurizerReliefValveon/off 16.20/16.07MPa

Pressurizer Safety Valve Orifice 14.5 mm

Pressurizer Safety Valve on/off 17.26/17.06 MPa

Downcomer-to-Hot-negLeakage 0.049 kg/s/loop

Steam 6enerator Relief Valve Orifice 19.4 mm

Steam 6enerator Relief Valve on/off 8.03/7.82 MPa

Steam 6enerator Safety Valve Orifice 26.6 mm

Steam 6ener_ or Safety Valve on/of 8.68/7.69 MPa
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Table 3. RELAP5/HOD3ModelImprovements

- CounterCurrentAndFlowLimiting

- InterfacialFrictioninBubbly/SlugFlowRegime

- VaporPullthrough,LiquidEntrainmentinHorizontalPipes

- CriticalHeatFlux

- InterfacialCondensationonSubcooledECCSLiquidinHorizontalPipes

- HorizontalStratificationInceptionCriterion

- RefloodHeatTransfer

- VerticalStratification

- Metal-WaterReaction

- FuelRodBallooningandRuptureModel

- RadiationHeatTransferModel

- Non-CondensibleGasModelling

- DowncomerPenetrationandECCSBypass

- UpperPlenumDe-entrainment
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Table 4. Comparison of Initial Conditions

Parameter Units MeasuredCalc.1 Calc.2
,,, ..... ,,,.

PRIMARYLOOP

COREDIFFERENTIALTEMPERATURE K 36 35.7 35.0
= (HOT-LEGTEMPERATURE)- (COLD-LEG

TEMPERATURE)
HOT-LEGPRESSURE MPa 15.5 15.6 15.5
HOT-LEGTEMPERATURE K 599 600 599.5
_t_SSFLOWRATEPER LOOP kg/s 24.35 24.34
DOWNCOMER-TO-HOTLEGBYPASSFLOW kg/s O.066 O.029 O.029
PATE
DOWNCOMER-TO-UPPERPLENUMLEAK kg/s 0.041 0.015 0.018
FLOWRATE
DOWNCOMER-TO-UPPERHEADBYPASSFLOW kg/s 0.146 0.041 0.023
PATE
PUMPDIFFERENTIALPRESSURE kPa 4 2.9 3.0
PUMPROTATIONALSPEED Hz 12.81 12.26 12.71

PRESSUREVESSEL

COREPOWER MW i0 i0 l0
MAXIMUMLINEARHEATGENERATIONRATE kW/m 3.926
COREDIFFERENTIALPRESSURE MPa 0.0277 0.0278
UPPERHEADTEMPERATURE(TOP/BOTfOM) K 595 594.8 594.8
LOWERPLENUMTEMPERATURE K 567.3 567.3
(MID/BOTTOM)

PRESSUREIZER

PRESSURE MPa 15.5 15.56 15.56
LIQUIDLEVEL m 2.7 2.63 2.63
LIQUIDVOLUME m3 O.734 O.733
VAPORVOLUME m3 O.413 O.414
TEMPERATURE(BOTTOM) K 618.2 618.2

PRIMARYSYSTEMTOTALMASSINVENTORY kg 5764 5511.7 5511.3

PRIMARYSYSTEMTOTALVOLUME m3 8.106 8.191 8.191

+ Calc.1 : REALP5/MOD2
Calc.2 : RELAP5/MOD3
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(Table 4 continued)

Parameter Units Measured Calc. 1 Calc. 2

SECONDARYSYSTEM

SGSTEAMDOMEPRESSURE MPa 7.3 7.31 7.31
STEAMFLOWRATE kg/s 2.7 2.89 2.89
FEEDWATERFLOWRATE kg/s 2.7 2.89 2.89
FEEDWATERTEMPERATURE K 494 495 495
DO_CO_RFLOWRATE kg/s 16.587
DO_CO_R WATERLEVEL m 10.8 9.09 9.58
(FLOWTOPOFTUBESHEET)

SECONDARYSIDETOTALMASSINBENTORY kg 2570 2570
FOREACHSG (LIQUID/VAPOR)

SECONDARYSIDETOTALVOLUME m3 7.003(A)6.95(A) 6.95(A)
FOREACHSG 7.030(B) 6.95(A) 6.95(B)

EMERGENCYCORECOOLINGSYSTEM

HOT-ACCUMULATORPRESSURE MPa 4.51 4.51 4.51
HOT-ACCU_LATORLIQUIDTEMPERATURE K 320 320 330
HOT-ACCU_LATORLIQUIDVOLUME m3 4.189 4.189 4.189
HOT-ACCU_LATORGASVOLUME m3 O.611 O.611 O.611
COLD-ACCt_LATORPRESSURE MPa 4.51 4.51 4.51
COLD-ACCU_LATORLIQUIDTEMPERATURE K 320 320 320
COLD-ACCU_LATORLIQUIDVOLU_ m3 4.676 4.676 4.676
COLD-ACCU_LATORGASVOLUME m3 O.17,4 O.17,4 O.17,4
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Table 5. Chronologyof MainEvents

(unit :second)

MeasuresCal.1 Calc.2 talc.3
.,, ,,.

BREAKVALVEOPENED 0 0 0 0

SCRAMSETPOINTREACHED 9 14 12 12

SAFETYINJECTIONSIGNALGENERATED 9 14 12 12

STEAMLINEVALVECLOSED 14 19 17 17

$6 FEEDWATERTRIPPED 16 19 17 17

STEA_LINERELIEFVALVESTARTED

OPEN/CLOSECYCLING(A/B) 37/36 23/22 23/22

FIRSTCOREUNCOVERYSTARTED 120 170 100 120

LOOPSEALCLEARINGOCCURRED(A/B) 140/140 195/195 135/135 150/150

PRIMARY/SECONDARYPRESSURE

REVERSALOCCURRED 180 210 180 170

REACTORCOOLANTPUMPSTOPPED 265 285 285 285

SECONDCOREUNCOVERYSTARTED 420 360 3OO 340

ACCUMULATORINJECTIONSTARTED 455 420 365 370

FINALCOREREFLOODIN6STARTED 460 430 370 380

FIN/_ COmREFLOODIN6COMPLETE 540 665 430 430

(ANALYSISTERMINATED) 900 900 (650)

.......

+ Calc.1 :RELAP5/MOD2
Calc.Z :RELAP5/MOD3
Calc.3 :RELAP5/MOD3(NodalizationChange)
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Table 6. RunStatistics Data in Base Case

i)RELAP/MOD2

Transient time CPUTime Attempted Repeated
(sec) (sec) ADV ADV

0 1.39 0 0
I00 313.72 630 12
200 340.30 978 55
300 730.98 3033 309
400 951.71 2711 340
500 1332.42 3556 431
600 1602.37 4638 551
700 1892.98 5545 556
800 3085.98 6161 563
900 3351.73 6970 594

ii) RELAP/MOD3

Transient time CPUTime Attempted Repeated
(sec) (sec) ADV ADV

0 1.3 0 0
I00 98.1 830 75
130 427.9 3830 175
190 480.0 4261 283
220" 1123.3 10261 0
320 1245.6 11323 155
420, 1370.6 12375 114
520 1505.3 13534 218
620 1645.2 14738 369
720 1754.9 15689 489
820 1865.3 16639 593
900

• Restart calculations with reduced time step size to overcome "water
property error"
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: istftestsb-cl-18baseinputdeckwithrelap5/mod3

0000100 new transnt

0000101
0000102 si
0000105 5.0 2.0

0000110 nitrogen
O00O115 1.0
#t

0000120 124010000 O.00 water primary
0000121 504010000 7.9639water secndry
0000122 900010000 O.O0 water contain
#t

• timestepcontrol

0000201 200.0 1.0-6 0.05 3 100 8000 2000
0000202 300.0 1.0-6 O.5 3 I0 200 200
0000203 330.0 1.0-6 0.01 3 100 2000 2000

20800001sonicj915000000
20800002 xej 915000000
20800003sathf 848010000
20800004sathg 248010000

• minoredits

#k

301 p 610010000
302 P 516010000
303 p 316010000
304 p 700010000
305 p 710010000
306 cntrlvar761
307 cntrlvar763
308 cntrlvar758
309 cntrlvar765
310 cntrlvar76G
311 cntrlvar767
312 cntrlvar750
313 cntrlvar751
314 cntrlvar768
315 cntrlvar754
316 cntrlvar755
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317 cntrlvar 769
318 cntrlvar 752
319 cntrlvar 753
320 cntrlvar 770
321 cntrlvar 756
322 cntrlvar 757
323 cntrlvar 771
324 cntrlvar 610
325 cntrlvar 128
326 cntrlvar 184
327 cntrlvar 516
328 cntrlvar 316
329 cntrlvar 504
330 cntrlvar 304
*.331tempg 600020000
**332tempf 600020000
, 333 tempg 148010000
, 334 tempf 148010000
331 sonicj 915000000
332 xej 915000000
333 voidgj 915000000
334 mflowj IZO010000
335 tempg 12,0010000
336 tempf 120010000
337 tempg 128010000
338 tempf 128010000
* 339 tempg 104010000
, 340 tempf 104010000
341 tempg 400010000
342 tempf 400010000
343 tempg 200010000
344 tempf 200010000
345 tempg 452010000
346 tempf 452010000
347 tempg 252010000
348 tempf 252010000
349 httemp 124100109
350 httemp 124100209
351 httemp 124100309
35Z httemp 124100409
353 httemp 124100509
354 httemp 184100609
355 cntrlvar 780
356 cntrlvar 790
357 mflowj 915000000
358 mflowj 700010000
359 mflowj 710010000
360 pmpvel 240
361 pmpvel 440
362 cntrlvar888
363 cputime 0
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364 voidg 124010000
365 voidg 124020000
365 voidg 124030000
367 voidg 124040000
358 voidg 124050000
35_ voidg 124050000
370 mflowj 369000000
371 mflowj 559000000
372 p 244O1OOOO
373 p 448010000
374 cntrlvar 772
375 cntrlvar 773
376 cntrlvar 436
377 cntrlvar 236
378 cntrlvar 135
379 cntrlvar 137
380 cntrlvar 138
381 cntrlvar 139
382 cntrlvar 194
383 cBtrlvar 105
384 cntrlvar 106
385 cntrlvar 107
386 cntrlvar 500
387 cntrlvar 300
388 cntrlvar 720
389 cntrlvar 740
390 cntrlvar 920
391 floreg 406010000
392 floreg 206.010000
393 floreg 452010000
394 floreg 2520].0000
395 cntrlvar 915
396 voidg 348010000
397 voidg 400010000
.395 cntrlvar 934
_3% cntrlvar 944
.397 cntrlvar 954
*398 cEtrlvar 964
.399 cntrlvar 974

***********************************************************

. variabletrips
***********************************************************

0000501p 610010000lt null 0 1.297e+7 1 ,lowpres

0000502time 0 ge null 0 l.e6 1 ,power

0000505p 610010000lt null 0 1.227e+7 1 ,rcp_i

0000506 time 0 ge timeof 505 17.0 1 ,ipsidelay

Ii0



0000507 time 0 ge null 0 1.0e6 n ,rcp delay

0000510 time 0 ge timeof 505 12.0 1 ,il hpl

0000512 time 0 ge timeof 505 12.0 n ,bl hpl

0000514 c_trlvar 30 ge cntrlvar 31 0.0 n ,mean temp
0000516 cntrlvar 30 lt cntrlvar 31 0.0 n

0000520 p 610010000 ge null 0 1.646e+7 1 ,high pres

0000522 p 610010000 ge null 0 1.726e+7 n ,pzr sfty

0000524 p 610010000 ge null 0 1.568e+7 n ,pzr spry

0000526 p 610010000 gt null 0 1.607e+7 n, porv
0000528 p 610010000 gt null 0 1.620e+7 n

0000529 time 0 ge null 0 0.0 1 ,pzr prp. htrs

0000530 p 610010000 lt null 0 1.540e+7 n ,pzr bkup htrs
0000531 p 610010000 lt null 0 1.534e+7 n

0000532 cntrlvar 610 lt null 0 0.25656 n ,lo nm pr lvl

0000535 time 0 ge null 0 200.0 1 ,cl break

0000536 time 0 ge null 0 0.0 1 ,bl flow
0000537 time 0 lt null 0 0.0 1 ,valve

0000538 time 0 lt null 0 0.0 1 ,il flow
0000539 time 0 lt null 0 0.0 1 ,valve

0000550 p 610010000 ge null 0 1.297e+7 1 ,rain feed

0000552 time 0 ge timeof 536 10000 0 1 ,aux fed

0000554 cntrlvar 308 lt null 0 0.44 n ,aux feed
0000555 cntrlvar 508 lt null 0 0.44 n

0000560 p 316010000 gt null 0 7.82e+6 n ,bl sg rel
0000561 p 316010000 gt null 0 8.Ze+6 n

0000564 p 316010000 gt null 0 7.69e+6 n ,bl sg saf
0000565p 316010000 gt null 0 8.68e+6 n

0000568 time 0 lt null 0 0.0 n ,bl msiv
0000569 p 316010000 lt null 0 4.235e+6 i

0000570 p 516010000 gt null 0 7.82e+6 n ,il sg rel
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0000571 p 516010000 gt null 0 8.2e+6 n

0000574p 516010000 gt null 0 7.69e+6 n ,ilsgsaf
0000575p 516010000 gt null 0 8.68e+6 n

0000578 time 0 lt null 0 0.0 n ,il msiv
0000579 p 516010000 lt null 0 4.235e+6 1

0000580 cntrlvar 308 lt null 0 0.25 1 ,low sg lev
0000581 cntrlvar 508 lt null 0 0.25 1

0000583 time 0 ge null 0 0.0 n ,stm hdr vlv

0000585 time 0 lt null 0 0.0 n ,stm thtr1

0000586 time 0 ge null 0 11.0 n, valve

0000599 time 0 lt null 0 200.0 n, ss pres

*******************************************************************

• logical trips
*******************************************************************

0000601 -603 and 571 n • il sec relief valve
0000602 603 and 570 n
0000603 601 or 602 n

0000604 -606 and 575 n • il sec safety valve
0000605 606 and 574 n
0000606 604 or 605 n

0000607 -609 and 561 n • bl sec relief valve
0000608 609 and 560 n
0000609 607 or 608 n

0000610 -612 and 565 n • bl sec safety valve
0000611 612 and 564 n
0000612 610 or 611 n

0000613 -615 and 528 n • porv
0000614 615 imd 526 n
0000615 613 cr 614 n

0000620 580 or 581 1 * reactor trip
0000621 520 or 620 1
0000622 621 or 501 1

0000623 552 and 554 n, sg aux feed, bl
0000624 552 and 555 n , , il
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0000625 -586 or -586 n • steam sink pressure

0000626 579 or 568 1 ,hpi
0000627 626 or 505 1

0000630 -632 and 531 n , pzrbackupheatercntl
0000631 632 and 530 n
0000632 630 or 631 n

0000633 -505 and -532 n, pzrhtrsoffonsisor lowpzrIvl
0000634 632 and 633n ,pzrhtrsoffonlowpzrlevel

*******************************************************************

, hydrodynamiccomponents
*********W*********************************************************

*******************************************************************

, reactor vessel
*******************************W***********************************

i000000 inannl snglvol
1000101 0.0 1.5684 0.13609 0.0 -90. -1.5684
1000102 4.57e-5 0.106 O0
•1000200 0 15669968.1262572.32443840.80.0
1000200003 15669968.567.5

********************************************************************

1040000 inann branch
1040001 4 0
1040101 0.0 0.600 0.05425 0.0 -90.0 -0.600 4,57e-5
1040102 0.106 O0
"1040200 0 15677916. 1259386.1 2443653.5 0.0
1040200 003 15677916. 567,5
1041101 104000000 100010000 0.0 0.0 0.0 0000
1042101 104010000 108000000 0.0 0.0 0.0 0000
1043101 252010000 104000000 0.03365 0.345 0.345 0101
1044101 452010000 104000000 0.03365 0.345 0.345 0101
1041201 3.72622-3 3.72622-3 0.0 * .24192712
1042201 .71183539 .711835390.0 * 48.158681
1043201 .96085447 .960854470.0 * 24.199945
1044201 .96096109 .960961090.0 * 24.200657

********************************************************************

1080000 downcmer annulus
1080001 9
1080101 0.09774 9
1080301 0.6757 1
1080302 0.8670 2
1080303 0.610 8
1080304 1.2588 9
1080601-90.0 9
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1080701-0.67571
1080702-0.86702
1080703-0.610 8
1080704-1.25889
1080801 4.573e-50.106 9
1081001 O0 9
1081101 0000 8
,1081201 0 15682417.1260080.62443547.40.0 0.0 1
1081201003 15682417.567.50. O. O. 1
,10812020 15688051.1260938.82443414.60.0 0.0 2
1081202003 15688051.567.50. O. O. 2
,1081203 0 15693443.1261719.62443287.60.0 0.0 3
1081203003 15693443.567.5O. O. O. 3
"1081204 0 15697895. 1262438.4 2443182.8 0.0 0.0 4
1081204003 15697895. 567.50. O. O. 4
"1081205 0 15702346. 1263027.9 2443078.0 0.') 0.0 5
1081205003 15702346. 567.50. O. O. 5
"1081206 0 15706796. 1263433.3 2442973.3 0.0 0.0 6
1081206003 15706796. 567.5 O. O. O. 6
"1081207 0 15711245. 1263648.4 2442868.6 0.0 0.0 7
1081207003 15711245. 567.50. O. O. 7
"1081208 0 15715694. 1263720.1 7_,442763.90.0 0.0 8
1081208003 15715694. 567.5 O. O. O. 8
"1081209 0 15722509. 1263721.2 2442603.7 0.0 0.0 9
1081209003 15722509. 567.5 O. O. O. 9
1081300 0
1081301 .65871571.658715710.0 1 * 48.158687
1081302 .65898280 .658982800.0 2 * 48.158693
1081303 .65922606 .659226060.0 3 * 48.158697
1081304 .65945084 .659450840.0 4 * 48.158699
1081305 .65963484 .659634840.0 5 ,48.158700
1081306 .65976032 .659760320.0 6 , 48.158700
1081307 .65982512 .659825120.0 7 • 48.158698
1081308 .65984417 .659844170.0 8 , 48.158695

1120000 Iplovol snglvol
1120101 0.0 0.6260.16610.0 90.0 0.626 4.57e-5
1120102 0.0104 O0
,1120200 0 15732812.1260987.02442361.50.0
1120200003 15732812.567.5

1160000 lowrplnm branch
1160001 3 0
1160101 0.0 0.47620.0943 0.0 90.0 0.4762 4.57e-5
1160102 0.0104 O0
,1160200 0 15728774.1263722.52442456.40.0
1160200003 15728774. 567.5
1161101 1080100001160100000.09774 1.0 1.0 0100
1162101 1120100001160000000.23623 0.0 0.0 0000
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1163101 116010000 120000000 O.15931 8.34 8.34 0000
* 1162101 112010000 116000000 0.0 0.0 0.0 0000
* 1163101 116010000 120000000 O.1038 8.34 8.34 0000
1161201 .65983851.659838510.0 * 48.158680
1162201 .115004-9.152679-90.0 * 17.0061-9
1163201 .62131130 .621311300.0 * 48.158664
1162110 0.0104 1.0 1.0 1.0
1163110 0.0104 1.0 1.0 1.0

***_***_*****_¢*****_****************_******************_**********

1200000 corein branch
1200001 1 0
1200101 0.0 1.2588 0.1821 0.0 90.0 1.2588 4.57e-5
1200102 O.0104 O0
,1200200 0 15721639. 1263726.1 2442624.1 0.0
1200200003 15721639.567.5
1201101 120010000124000000O.13657 0.85 0.85 0000
1201201 .481857 .4818570.0 * 48.158607
1201110 0.009721 1.0 1.0 1.0

1240000 core pipe
1240001 6
1240101 0.0 6
1240201 0.1198685
, 1240201 0.06774 5
1240301 0.610 6
1240401 0.07312 6
124060190.0 6
1240701 0.610 6
1240801 4.57e-5 0.00832 6
1240901 0.68 0.68 5
1241001 00100 6
1241101 0000 5
,12412010 15713996.1281265.02442803.90.0 0.0 1
1241201003 15713996.573.05O. O. O. 1
,12412020 15708831.1317062.42442925.40.0 0.0 2
1241202003 15708831.578.6 O. O. O. 2
,12412030 15703749.1365699.22443045.00.0 0.0 3
1241203003 15703749.584.15O. O. O. 3
,12412040 15698764.1414083.22443162.30.0 0.0 4
1241204003 15698764.589.70O. O. O. 4
,12412050 15693863.1449245.92443277.80.0 0.0 5
1241205003 15693863.595.25O. O. O. 5
,12412060 15689012.1465987.52443392.00.0 0.0 6
1241206003 15689012.600.5 O. O. O. 6
1241300 0
1241301 .96034412.96034412O.0 1 * 48.158578
1241302 .97815501.978155010.0 2 * 48.158541
1241303 1.00464511.00464510.0 3 * 48.158496
1241304 1.03417811.0341781O.0 4 * 48.158441
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1241305 1.0577423 1.0577423 0.0 5 * 48.158378
1241401 0.00832 1.0 1.0 1.0 5

1280000 creoutlt branch ,
1280001 3 0
1280101 0.0 0.867 0.1522 0.0 90.0 0.867 4.57e-5 *
1280102 0.0 O0 ,
,1280200 0 15680901. 1464738.1 2443583.1 0.0
1280200003 15680901. 600.5
1281101 124010000 128000000 0.15255 1.272 1.272 0000
1282101 128010000 132000000 0.16737 0.0 0.0 0000
1283101 156010000 128010000 0.085679 420. 420. 0000
, 1281101 124010000 128000000 0.03114 1.272 1.272 0000
• 1282101 128010000 132000000 0.0 0.0 0.0 0000
, 1283101 156010000 128010000 0.1144 420. 420. 0000
1281201 2.3270926 2.3270926 0.0 • 48.158308
1282201 .46385815 .46385815 0.0 • 48.399826
1283201 3.01830-3 3.01830-3 0.0 , .24167236
1281110 0.28097 1.0 1.0 1.0
1282110 0.4063 1.0 1.0 1.0
1283110 0.3078 1.0 1.0 1.0

• ,_,_*_**.-_***_* _*_****:_*****_*_-*_** _* _*_*_*_***_ _***_**_,_

1320000 upplnm snglvol
1320101 0.0 0.6757 0.1060 0.0 90.0 0.6757 4.57e-5
1320102 0.321 O0
,1320200 0 15675850. 1463705.5 2443702.1 0.0
1320200 003 15675850. 600.5

1360000 upplnml branch
1360001 5 0
1360101 0.0 0.600 0.09389 0.0 90.0 0.600 4.57e-5
1360102 0.321 O0
1360200 0 15671715. 1462948.6 2443799.6 0.0
1360200003 15671715. 600.5
1361101 136000000 200000000 0.05520 0.265 0.265 0102
1362101 136000000 400000000 0.05520 0.265 0.265 0102
1363101 132010000 136000000 0.15669 0.0 0.0 0000
1364101 140000000 136010000 0.14305 0.0 0.0 0000
, 1363101 132010000 136000000 0.0 0.0 0.0 0000

1364101 140000000 136010000 0.0 0.0 0.0 0000
1365101 104000000 136000000 1.0e-4 40. 40. 0103
1361201 .65833557 .658335570.0 ,24.200218
1362201 .65830429 .658304290.0 * 24.199069
1363201 .46469046 .464690460.0 * 48.399714
1364201 -4.0444-6 -4.0444-6 0.0 * -326.21-6
1365201 0.551075 0.550175 0.0 * 0.041000
1363110 O.321 I. 0 I. 0 I. 0
1364110 O.321 I. 0 I. 0 I. 0
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1400000 uptopvol snglvol
1400101 0.0 0.3674 0.0445 0.0 90.0 0.3674 4.57e-5
1400102 0.321 O0
,1400200 0 15668458. 1274378.1 2443876.4 0.0
1400200 003 15668458. 600.5

1,440000 tophat snglvol
1440101 0.0 0.897 0.1655 0.0 90.0 0.897 4157e-5
1440102 0.95 O0
,14402000 15661376.1265008.82444043.50.0
1440200003 15661376.595.0

1480000 uhmidvol branch
1480001 2 0
1480101 0.0 0.725 0.1970 0.0 90.0 0.725 4.57e-5
1480102 0.256 O0
• 1480200 0 15655440. 1263579.0 2444183.5 0.0
1480200003 15655440.595.0
1481101 1000000001480000009.5e-50.0 0.0 0100 • uh/dcleak
1482101 1440100001480000000.0 0.0 0.0 0000
1481201 3.73012-33.73012-30.0 • .24180655
1482201 -356.96-9-356.92-90.0 , -49.179-6

1520000 uhtopvol branch
1520001 2 0
1520101 0.0 0.5040.1475 0.0 90.0 0.504 4.57e-5
1520102 O.0 O0
• 1520200 0 15650939. 1262745.7 2444289.7 0.0
1520200003 15650939. 595.0
1521101 1480100001520000000.0 0.0 0.0 0000
1522101 1520000001560000000.001991.4721.4720000
1521201 1.19108-31.19108-30.0 • .24167128
1522201 .16263527.162635260.0 • .24176700

1560000 gdetub pipe
1560001 2
1560101 O.0 2
1560201 0.0102 1
1560301 1.9260 1
1560302 1.6431 2
1560401 0.06209 1
1560402 0.06286 2
1560601-90.0 2
1560701 -1.9260 1
1560702 -1.6431 2
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1560801 4.57e-5 0.0 2
1560901 3.34 3.34 I
1561001 O0 2
1561101 0000 1
•1561201 0 15659815.1264980.52444080.30.0 0.0 I
1561201003 15659815.594. O. O. O. 1
•1561202 0 15672498.1384706.72443781.20.0 0.0 2
1561202003 15672498.597. O. O. O. 2
1561300 0
1561301 .03175404 .031754040.0 1 • . 24169252

• loop without pressurizer (broken loop)

2000000 nphotleg snglvol
2000101 0.0337 1.3246 0.0 0.0 0.0 0.0 4.57e-5 0.207 O0
•2000200 0 15671308. 1462950.6 2443809.2 0.0
2000200003 15{}71308.600.5
*

*****************************************************************

2020000 blhlbyps branch
2020001 1 0
2020101 3.53e-4 2.65 0.0 0.0 0.0 0.0 4.57e-5 0.0 00
,2020200 0 15671269. 1462952.3 ?_,443810.10.0
2020200003 15671269. 567.5
2021101 104010000 202000000 3.53e-4 0.0 0.0 0100
2021201 0.0 0.0 0.0

2030000 blhlbyp valve
2030101 202010000 204000000 3.53e-4 27.6 27.6 0100
2030201 0 0.913 0.913 0.0
2030300 srvvlv
2030301 203

2040000 blhlbyps branch
2040001 1 0
2040101 3.53e-4 1.66 0.0 0.0 90.0 0.30 4.57e-5 0.0 00
•2040200 0 15671269. 1462952.3 2443810.1 0.0
2040200003 15671269. 567.5
2041101 204010000 200000000 3.53e-4 0.0 0.0 0101
2041201 0.0 0.0 0.0

2060000 nphotleg branch
2060001 2 0
2060101 0.0337 1.3843 0.0 0.0 0.0 0.0 4.57e-5 0.207 O0
• 2060200 0 15671269. 1462952.3 2443810.1 0.0
2060200003 15671269. 600.5
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2061101 200010000 206000000 0.0337 0.0 0.0 0000
2062101 206010000 208000000 0.0337 0.0 0.0 0000
2061201 1.0783423 1.0783423 0.0 * 24.200171
2062201 1.0783417 1.0783417 0.0 * 24.200126

*************************************************_***************

2080000 wphotleg pipe
2080001 2
2080101 O.0337 2
2080301 O.7043 1
2080302 0.5278 2
2O806O1 0.0 1
2080602 50.0 2
2080701 O.0 1
2080702 0.4043 2
2080801 4.57e-5 0.207 2
2080901 0.05 0.05 1
2081001 O0 2
2081101 100000 1
•2081201 0 15671238. 1462953.4 2443810.9 0.0 0.0 1
2081201003 15671238. 600.5 O. O. O. 1
•2081202 0 15669897. 1462953.9 2443842.5 0.0 0.0 2
2081202003 15669897. 600.5 O. O. O. 2
2081300 0
2081301 1.0783412 1.0783412 0.0 1 * 24.200096
2081401 O. O. O.55 O.785 1

2090000 nphotleg sngljun
2090101 208010000 212000000 0.0337 0.0 0.0 0100
2090201 0 1.0783441 1.0783441 0.0 • 24.200078

2120000 npsgin snglvol
2120101 0.0 0.706 0.125 0.0 90.0 0.706 4.57e-5
2120102 0.377 O0
•2120200 0 15666381.1462958.02443925.40.0
2120200003 15666381. 600.5

********'*******************************'k***'k***************************

2130000 npsgfbj sngljun
2130101 212010000 216000000 0.2093 0.0 0.0 0000
2130201 0 .17362836.173628360.0 • 24.199962

*****************************************************************

2160000 npsgfb snglvol
2160101 0.0 1.1035 0.2323 0.0 90.0 1.1035 4.57e-5
2160102 0.4474 O0
•2160800 0 15660476.1462958.22444064.70.0
2160200003 15660476. 600.5

119



2170000 npsgin sngljun
2170101 216010000 220000000 0.0425 0.0 0.0 100100
2170110 O. O. O.725 1.
2170201 0 .85507596 .855075960.0 • 24.199843

2200000 npsgtube pipe
2200001 8
2200101 0.042_ 8
2200301 2.8724 1
2200302 2.5654 3
2200303 2.1728 5
2200304 2.5654 7
2200305 2.8724 8
2200601 90.0 4
2200604 -90.0 8
2200701 2.8724 1
2200702 2.5654 3
2200703 2.0980 4
2200704 -2.0980 5
2200705 -2.5654 7
2200706 -2.8724 8
2200801 I.524-6 O.0196 8
2200901 O.0 O.0 3
2200902 O.006 O.0 4
2200903 O.006 O.006 5
22O09O4 O.0 O.0O6 6
2200905 O.0 O.0 7
22O1OO1 O0 8
2201101 00O0 7
• 2201201 0 15646205. 1389454.12444401.5 0.0 0.0 1
2201201003 15646205. 596.83 O. O. O. 1
• 2201202 0 15626456. 1341291.42444868.0 0.0 0.0 2
2201202003 15626456. 593.17 O. O. O. 2
• 2201203 0 15607430. 1309854.42445317.9 0.0 0.0 3
2201203003 15607430. 589.50 0. 0. 0. 3
• 2201204 0 15589925. 1291367.92445732.2 0.0 0.0 4
2201204003 15589925. 585.83 0. 0. 0. 4
•2201205 0 15589288.1278668.12445747.30.0 0.0 5
2201205003 15589288.582.17O. O. O. 5
• 2201206 0 15605534.1269039.82445362.70.0 0.0 6
2201206003 15605534. 578.50 0. 0. O. 6
• 2201207 0 15623494. 1262856.0 2444938.0 0.0 0.0 7
2201207003 15623494. 574.83 0. O. O. 7
•2201208 0 15642582.1258768.92444487.00.0 0.0 8
2201208003 15642582.571.17 O. O. O. 8
2201300 0
2201301 .81588998.815889980.0 1 * 24.199823
2201302 .79384485 .793844850.0 2 * 24.199820
2201303 .78062354.780623540.0 3 * 24.199823
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2201304 .77326379.773263790.0 4 • 24.199828
2201305 .76829604.768296040.0 5 • 24.199833
220]306 .76462686.764626860.0 6 • 24.199839 "
2201307 .76231250.762312500.0 7 * 24.199844

2210000 npsgout sngljun
2210101 220010000 224000000 0.0425 0.0 0.0 0100
2210201 0 .76079645.760796450.0 • 24.199848

2240000 npsgfbo snglvol
2240101 0.0 1.1035 0.2323 0.0 -90.0-1.1035 4.57e-5
2240102 0.4474 00
•2240200 0 15656792.1258767.52444151.60.0
2240200003 15656792. 567.5

2250000 npsD_oj sngljun
2250101 224010000 228000000 0.2093 0.0 0.0 0000
2250201 0 .15448286.154482860.0 * 24.199869

2280(}(}0npsgout snglvol
2280101 0.0 0.706 0.125 0.0 -90.0-0.706 4.57e-5
2280102 0.377 O0
• 2280200 0 15663429. 1258765.9 2443995.00.0
2280200003 15663429. 567.5

2290000 npcrsleg sngljun
2290101 228010000 232000000 0.0222 0.0 0.0 0100
2290201 0 1.4564407 1.4564407 0.0 • 24.199885

*****'***************************************************************

2320000 npcrsleg pipe
2320001 5
2320101 0.0222 5
2320301 0.516 1
2320302 1.2422 4
2320303 I. 1919 5
2320601 -50.0 1
2320602 -90.0 4
232O6O3 0.0 5
2320701 -0.3953 1
2320702 -1.2422 4
2320703 0.0 5
2320801 4.57e-5 0.1682 5
2320901 0.036 0.036 1
2320902 0.0 0.0 3
2320903 O.065 O.065 4
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2321001 O0 5
2321101 0000 4
,23212010 15666371.1258765.72443925.60.0 0.0 I
2321202003 15666371.567.5O. O. O. 1
,23212020 15672314.1258765.32443785.50.0 0.0 2
2321202003 15672314.567.50. O. O. 2
,23212030 15681337.1258765.02443572.80.0 0.0 3
2321203003 15681337.567.5O. O. O. 3
"2321204 0 15690360. 1258764.6 2443360.3 0.0 0.0 4
2321204003 15690360. 567.5 O. O. O. 4
"2321205 0 15694826. 1258764.2 2443255.1 0.0 0.0 5
2321205003 15694826. 567.5 O. O. O. 5
2321300 0
2321301 1.4564352 1.4564352 0.0 1 * 34.199886
3321302 1.4564240 1.45642,400.0 2 * 2,4.199890
2321303 1.4564071 1.4564071 0.0 3 * 34.199894
2321304 1.4563903 1.4563903 0.0 4 * 34.199899

*********************************************************************

2330000 npfcv valve
3330101 332010000 236000000 0.0222 0.0 0.0 0100
2330201 0 1.4563819 1.4563819 0.0 ,34.199903
2330300 mtrvlv
3330301 536 537 1.4200000 1.0000000 0

*********************************************************************

2360000 npcrslgupipe
2360001 4
2360101 0.0322 4
2360301 1.3303 1
2360302 1.1222 2
2360303 1.1417 3
2360304 1.1222 4
2360601 0.0 1
2360602 90.0 4
2360701 0.0 I
2360703 1.1222 4
3360801 4.57e-5 0.1682 4 .
2360901 O.065 O.065 I
2360902 0.0 0.0 3
2361001 O0 4
2361101 0000 3
*23612010 15694735.1258763.52443257.20.0 0.0 i
2361201003 15694735.567.5O. O. O. I
*23612020 15690528. 1258762.9 2,443356.30.0 0.0 2
3361303003 15690528. 557.5 O. O. O. 2
"2361203 0 15682206. 1258762.1 3443552.4 0.0 0.0 3
2361303003 15682206. 567.50. O. O. 3
,2361204 0 15673883. 1258761.3 2443748.5 0.0 0.0 4
2351304003 15673883. 567.50. O. O. 4
23613OO 0

•' 122



2361301 1.4563819 1.4563819 0.0 1 * 24.199907
2361302 1.4563895 1.4563895 0.0 2 * 24.199912
2361303 1.4564048 1.4564048 0.0 3 * 24.199916

2400000 nprcpump pump
2400101 0.0 0.802 0.0235 0.0 90.0 0.351 0
2400108 236010000 0.0222 0.0 0.0 0000
2400109 244000000 0.0337 0.0525 0.0525 0000
"2400200 0 15673807. 1258785.4 2443750.3 0.0
2400200003 15673807. 567.5
2400201 0 1.4564201 1.4564201 0.0 * 24.199921
2400202 0 .95943350 .959433500.0 * 24.199925
2400301 0 0 0 -1 0 0 0
2400302 188.50000 .424116 .05400000 I0.000000 55.200000
2400303 0.54 750.0 0.0 0.0 0.0 0.0 0.0

• single phase head and torque data from istf sys. description

2401100 1 1 0.00 1.36 0.I0 1.38 0.24 1.42 0.40 1.41
2401101 0.60 1.32 0.80 1.19 1.00 1.00
2401200 1 2 0.00 -0.97 0.20 -0.68 0.50 -0.20 0.65 0.07
2401201 0.80 0.40 1.00 1.00
2401300 1 3 -I.0 3.20 -0.90 2.80 -0.80 2.46 -0.60 1.94
2401301 -0.40 1.57 -0.20 1.41 0.00 1.36
2401400 I 4 -I.00 3.20 -0.80 2.76 -0.60 2.41 -0.40 2.09
2401401 -0.20 1.81 0.00 1.58
2401500 1 5 0.00 0.00 1.00 0.00
2401600 1 6 0.00 0.00 1.00 0.00
24017001 7 -i.000.00 0.00 0.00
24018001 8 -1.000.00 0.00 0.00

, torque data

2401900 2 1 0.00 0.36 0.12 0.38 0.20 0.44 0.30 0.58
2401901 0.50 0.73 0.70 0.81 1.00 1.00
2402000 2 2 0.00 -1.26 0.10 -0.88 0.30 -0.31 0.50 0.09
2402001 0.65 0.30 0.86 0.63 1.00 1.00
2402100 2 3 -I.00 2.40 -0.85 1.70 -0.65 1.12 -0.50 0.84
2402101 -0.40 0.69 -0.20 0.59 0.00 0.36
2402200 2 4 -I.00 2.40 -0.80 2.12 -0.60 1.80 -0.30 1.38
2402201 0.00 0.80
2402300 2 5 0.00 0.00 l. O0 0.00
24024002 6 0.00 0.00 1.00 0.00
24025002 7 -I.000.00 0.00 0.00
2402600 2 8 -1.00 0.00 0.00 0.00

• two phase multiplier tables for head of rc pump240

8403000 0 0.0 0.0
2403001 O.10 0.0
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24030O2 0.15 0.05
Z_3003 0.24 0.80
211030O4 0.3O 0.96
2403005 0.40 0.98
?A030_ 0.60 0.97

-_ 2403007 0.80 0.90
2403008 0.90 0.80

o 2403009 0.96 0.50
: 2403010 1.00 0.0

.
j

i • two phase multiplier tables for torque of rc pump240

2403100 0 0.0 0.0
2403101 1.0 0.0

• two-phase diff curves from r5 buiit-in data
, * head difference curves

24041001 1 0.00 0.00 0.10 0.83 0.20 1.09 0.50 1.02
2404101 0.70 1.01 0.90 0.94 1.00 1.00
2404200 1 2 0.00 0.00 0.i0 -0.40 0.20 0.00 0.30 0.I0
2404201 0.40 0.21 0.80 0.67 0.90 0.80 1.00 1.00

, 24043001 3 -I.00-1.16-0.90-1.24-0.80-1.77-0.70-2.36
2404301 -0.60-2.79-0.50-2.91-0._ -2.67-0.25-1.69

• 2404302 -0.10-0.50 0.00 0.00
2404400 1 4 -i.00 -1.16 -0.90 -0.78 -0.80 -0.50 -0.70 -0.31
2404401 -0.60-0.17-0.50-0.08-0.35 0.00 -O.ZO 0.05
2404402 -0.I0 0.08 0.00 0.11
24045001 5 0.00 0.00 1.00 0.00
2404600 1 6 0,00 0.00 1.00 0.00
24047001 7 -I.000.00 0.00 0.00
24048(W)1 8 -I.000.09 0.00 0.00

= , torque difference curves

2404900 2 1 0.0 0.0 0.0 0.0
2405000 2 2 0.0 0.0 0.0 0.0
2405100 2 3 0.0 0.0 0.0 0.0
2405200 2 4 0.0 0.0 0.0 0.0
2405300 2 5 0.0 0.0 0.0 0.0

• 2405400 2 6 0.0 '_.0 0.0 0.0
2405500 2 7 0.0 0.0 0.0 0.0
240[_E)0 2 8 0.0 0.0 0.0 0.0

• pm_pcoastdo_data

2406100 501 , normspeed
2406101 0.0 82.93 ,
2A06102 14.0 160.22 *
2406103 16.0 160.85 *
2406104 17.0 160.22 *
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2406105 30.0 74.14 *
2406106 32.0 72.26 *
2406107 45.0 48.,59 *
2406108 50.0 34.08 *
2406109 80.0 24.82 *
2406110 IOO.O 19.29 *
2406111 130.0 14.45 *
2406112 163.0 9.74 *
2406113 200.0 9.93 *
2406114 230.0 9.01 *
2406115 266.0 7.10
2406116 268.0 O.
2406117 1000.0 O.

**********************************************************************

2440000 npcolleg branch
2440001 2 0
2440101 0.0337 0.7348 0.0 0.0 0.0 0.0 4.57e-5 0.207 O0
• 2440200 0 15677056. 1258785.1 2443659.a 0.0
2440200003 15677656. 567.5
2441101 244010000 248000000 0.0337 0,0 0.0 0000
2442101 790010000 7_.,440100000.0060 1.0 0.5 0001
2441201 .95942878 .959428780.0 ,24.199929
2442201 .140252-9 .140251-9 0.0 * .845944-9

******'k**********'k****'k***************'************************W*******

2480000 npcolleg branch
2480001 1 0
2480101 0.0337 0.9429 0.0 0.0 0.0 0.0 4.57e-5 0.207 O0
•2480200 0 15677636. 1258784.7 2443660.1 0.0
2480200003 15677636. 567.5
2482101 248010000 252000000 0.0337 0.0 0.0 OOOO
2482201 .95942879 .959428790.0 * 24.199934

2520000 npcolleg pipe
252OOO1 2
2520101 O.0337 2
2520301 0.9752 2
2520601 O.0 2
2520701 0.0 2
2520801 4.57e-5 0.207 2
2521001 OO 2
2521101 OOOO 1
•2521201 0 15677611. 1258784.2 2443660.7 0.0 0.0 1
2521201003 15677611. 567.50. 0. O. 1
•2521202 0 15677584. 1258783.8 2443661.3 0.0 0.0 2
2521202003 15677584. 567.50. O. O. 2
2521300 0
2521301 95942883 .9594_83 O.0 1 * 24.199940
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, secondaryloopfor thebrokenloop

3000000 npstgdcm annulus
3000001 5
3000101 O.0 1
3000102 O.029{} 4
3000103 O.0 5
3000201 O.0 3
3000202 O.005281 4
3000301 2.8965 1
3000302 2.0980 2
3000303 2.5654 4
30O0304 3.4395 5
3000401 O.3228 1
3000402 O.0 4
3000403 O.1302 5
3000501 O.0 5
3000601 -90.0 5
3000701 -2.0223 1
3000702 -2.0980 2
3000703 -2.5654 4
3000704 -2.5464 5
3000801 4.57e-5 0.3689 1
3000802 4.57e-5 0.0971 4
3000803 4.57e-5 0.0801 5
3000901 O.0 O.0 4
3001001 O0 5
3001101 0000 3
3001102 0100 4
*3001201 0 7110719.4 1300517.1 2580791.9 0.0 0.0 1
3001201003 7310719. 551. O.O.O. i
*3001202 0 7125934.5 1200526.7 2580629.2 0.0 0.0 2
3001202003 7325934. 551. O. O. O. 2
*3001203 0 7143272.8 1200530.5 2580444.0 0.0 0.0 3
3001203003 7343272. 551. O. O. O. 3
,30012040 7162349.31200527.52580240.70.0 0.0 4
3001204003 7362349.551. O. O. O. 4
,30013050 7171666.91202251.33580141.60.0 0.0 5
3001205003 7371666.551. O. O. O. 5
3001300 0
3001301 .61390359.613903590.0 I • 13.834317
3001302 .61389325.613893250.0 2 , 13.834278
3001303 .61387866 .613878660.0 3 ,13.834214
3001304 .61386007 .613860070.0 4 • 13.834133

3010000 npstgdcm sngljun
3010101 3000100003040000000.0 100.0 100.0 0000
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3010201 0 .48038520 .697081300.0 * 13.833941

3040000 blsteamg pipe
3040001 5
3040101 0.2293 3
3O401O2 O.0 5
3040201 0.2293 2
3040202 0.2323 3
3040203 0.3138 4
• 3040201 0.0712 3
• 3040202 0.0 4
3040301 2. 5464 1
3040302 2.5654 3
3040303 2.0980 4
3040304 2.0223 5
3040401 0.0 3
3040402 O.4951 4
3040403 O.7979 5
3040501 0.0 5
3040601 90.0 5
3040701 2. 5464 1
3040702 2.5654 3
3040703 2. 0980 4
3040704 2.0223 5
3040801 4.57e-5 O.036 4
3040802 4.57e-5 O.219 5
3040901 1.435 1.435 4
3041001 O0 5
3041101 0000 3
3041102 0000 4
3041201 0 7360485.9 1261112.3 2580244.6 .142191920.0 1
3041202 0 7347036.6 1264931.2 2580399.8 .288287280.0 2
3041203 0 7334704.9 1264683.5 2580530.3 .286439540.0 3
3041204 0 7323302.6 1264128.3 2580649.9 .278873770.0 4
3041205 0 7313423.5 1263801.8 2580702.3 .275185320.0 5
3041300 0
3041301 .09940788 .37087476 0.0 1 * 13.810074
3041302 .11458638 .49504010 0.0 2 * 13.804585
3041303 .10794204 .71300003 0.0 3 * 13.802420
3041304 .09899163 .87128853 0.0 4 * 13.799040
3041401 0.036 1.0 1.0 1.0 3
3041402 0.1258 1.0 1.0 1.0 4

3080000 npsepar separatr
3080001 3 0
3080101 0.0 2.120 0.572 0.0 90.0 2.120 4.57e-5
3080102 0.2134 O0
3080200 0 7304590.21263471.62580768.1.50638217
3081101 3080100003160000000.0615 0.0 0.0 01000.2
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3082101 308000000 300000000 0.03964100.0 100.0 0000
3083101 304010000 308000000 0.1986 0.0 0.0 0000
3081201 -.3840036 .274068550.0 * 2.7459745
3082201 .37743398 -1.777076 0.0 * 11.041964
3083201 .11701332 1.0458935 0.0 * 13.801835

***************_**************************************************

3120000 npsgspbp branch
312OO01 2 0
3120101 0.0 2.120 0.6288 0.0 90.0 2.120 4.57e-5
3120102 0.1242 O0
3120200 0 7301893.0 1236857.5 2584233.4 .87891994
3121101 300000000 312000000 0.3164 0.0 0.0 0000
3122101 312010000 316000000 0.0392 1.5 1.5 0000
3121201 30.0480-6 1.15558240.0 • 7.23798-3
3122201 -42.50990 -1.5229-3 0.0 * -2.6126-3

3160000 stmdome snglvol
3160101 0.0 3.7778 2.0288 0.0 90.0 3.7778 4.57e-5
3160102 0.7696 O0
3160200 0 7299946.7 1262926.9 2580859.5 .99999968

• blsg steamline

3200000 blstmlnl branch
3800001 2 0
3200101 0.02,865.8860.0 0.0 0.0 0.0 4.57e-5
3200102 0.1909 O0
3200200 0 7299057.21262882.92580880.3.99999786
3201101 3160100003200000000.0286 0.0 0.0 0100
3202101 3200100003240000000.0286 0.0 0.0 OOOO
3201201 2.4791454 2.5876488 0.0 ,2.7470311
3202201 2.4234202 2.5881767 0.0 , 2.7472440

3240000 blstmln2 branch
3240001 1 0
3240101 0.0286 9.9213 0.0 0.0 0.0 0.0 4.57e-5
3840102 0.1909 O0
3240200 0 7298966.11262878.42580896.2.99999675
3241101 324010000 328000000 0.00429 0.0 0.0 OOOO
3241201 14.028836 17.257852 0.0 ,2.7477108

3280000 blstmln3 snglvol
3280101 0.00429 8.3215 0.0 0.0 0.0 0.0 4.57e-5
3280102 0.0739 O0
3280200 0 7288063.01262339.02580962.3.99998690
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3290000 blmsiv valve
3290101 328010000 332000000 0.00429 0.0 0.0 0100
3290201 0 12.637699 17.284590 0.0 , 2.7477202
3290300 mtrvlv
3290301 568 501 2.00OOO001.0000OOO0

3320000 vlvtovlv snglvol
3320101 0.00429 6.446 0.0 0.0 0.0 0.0 4.57e-5
3320102 0.0739 O0
3320200 0 7278346.0 1261857.2 2581064.5 .99997696

3330000 blchkvl valve
3330101 332010000 804000000 0.00429 0.0 0.0 0000
3330201 0 10.389571 17.310434 0.0 * 2.7477882
3330300 chkvlv
3330310 0 0 0.0 0.0

3500000 attxfed tmdpvol
3500101 8.0 5.0 0.0 0.0 0.0 0.0 0.0 0 O0
35O02OO 3
3500201 O.0 5.953OOe+6 313.0

3510000 auxfed tmdpjun
3510101 350000000 300000000 0.004
3510200 1 623
3510201 0.0 0.0 0.0 0.0
3510202 0.01 1.168 0.0 0.0
3510203 5000.0 1.168 0.0 0.0

3600000 npstegf_ t_dpvol
3600101 0.139 5.0 0.0 0.0 0.0 0.0 0.0 0 O0
3600200 3
3600201 O.0 5.8MOOe+6 495.35

3610000 npstegfu tmdpjun
3610101 360000000 300000000 4.00e-3
3610200 1 550 cntrlvar 361
3610201 0.0 0.0 0.0 0.0
3610202 5.0 5.0 0.0 0.0
3610203 7.0 7.0 0.0 0.0
3610204 1000.0 7.0 0.0 0.0

, secondary relief and safety valves, intact loop

129



3690000 blsgrv valve
3690101 320010000 370000000 2.96e-4 0.0149 0.0 0100
3690201 0 0.0 0.0 0.0 , 0.0
3690300 trpvlv
3690301 609

3700000 contain tmdpvol
3700101 1.0e+8 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
3700200 3
3700201 0.0 1.01325e+5 293.15

3790000 blsgsv valve
3790101 334010000 380000000 0.00195 0.00055 0.0 0100
3790201 0 0.0 0.0 0.0 • 0.0
3790300 trpvlv
37903O1 612

3800000 contain tmdpvol
3800101 1.0e+8 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
3800200 3
3800201 0.0 1.01325e+5 293.15

, loop with pressurizer (intact loop)

4000000 wpbotleg snglvol
4000101 0.03371.32,460.0 0.0 0.0 0.0 4.57e-50.207O0
•4000200 0 15671308. 1462950.6 8443809.2 0.0
4000200003 15671308.600.5

4020000 ilhlbyps branch
4020001 1 0
4020101 3.53e-4 2.65 0.0 0.0 0.0 0.0 4.57e-5 0.0 O0
•4020200 0 15671269. 1462952.3 2443810.1 0.0
4020200003 15671269. 600.5
4021101 104010000 402000000 3.53e-4 0.0 0.0 0100
4021201 0.0 0.0 0.0

4030000 blhlbyp valve
4030101 402010000 404000000 3.53e-4 27.6 27.6 0100
4030201 0 0.913 0.913 0.0
4030300 srvvlv
4O3O301 4O3
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******************** _****_** _¢************************************

4040000 blhlbyps branch
4040001 1 0
4040101 3.53e-4 1.66 0.0 0.0 90.0 0.30 4.57e-5 0.0 O0
,4040200 0 15671269. 1462952.3 2443810.I 0.0
4040200003 15671269. 600.5
4041101 404010000 400000000 3.53e-4 0.0 0.0 0101
4041201 0.0 0.0 0.0

4060000 wphotleg branch
4060001 3 0
4060101 0.0337 1.3195 0.0 0.0 0.0 0.0 4.57e-5 0.207 O0
,4060200 0 15671270. 1462955.0 2443810.1 0.0
4060200003 15671270. 600.5
4062101 400010000 406000000 0.0337 0.0 0.0 0000
4063101 406010000 408000000 0.0337 0.0 0.0 0000
4064101 600010000 406010000 0.00352 1.0 0.5 0001
4062201 1.07829111.07829110.0 • 24.199021
4063201 1.0783730 1.0783730 0.0 ,24.200785
4064201 791.393-6 791.393-6 0.0 • 1.80819-3

4080000 wphotleg pipe
4080001 2
4080101 0.0337 2
4080301 O.7043 1
4080302 0.5278 2
4080601 0.0 1
40806O2 50.0 2
4080701 0.0 I
4080702 O.4043 2
4080801 4.57e-5 0.207 2
4080901 0.05 0.05 1
4081001 O0 2
4081101 100000 1
,4081201 0 15671238. 1462956.0 2443810.9 0.0 0.0 1
4081201003 15671238. 600.5 O. O. O. 1
,4081202 0 15669897. 1462955.5 2443842.5 0.0 0.0 2
4081202003 15569897. 600.5 O. O. O. 2
4081300 0
4081301 1.07837251.07837250.0 1 * 24.200756
4081401 O. 0. O.55 O.785 1

4090000 wphotleg sngljun
4090101 408010000 412000000 0.0337 0.0 0.0 0100
4090201 0 1.0783754 1.0783754 0.0 ,24.200738

******************************************************************

4120000 wpsgin snglvol
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4120101 0.0 0.706 0.125 0.0 90.0 0.706 4.57e-5
4120102 0.377 O0
,41202000 15666381.1452960.32443925.40.0
4120200003 15666381.600.5

********_******************_***_*******_*******************_****_*****

4130000 wpsgfbj sngljun
4130101 4120100004160000000.2093 0.0 0.0 0000
4130201 0 .17363340.173633400.0 , 24.200627

4160000 wpsgfb snglvol
4160101 0.0 1.1035 0.2323 0.0 90.0 1.1035 4.57e-5
4160102 0.4474 O0
,41602000 15660476.1462959.72444064.70.0
4160200003 15660476.600.5

4170000 _psgin sngljun
4170101 4160100004200000000.0425 0.0 0.0100100
4170110 O. O. 0.725 1.
4170201 0 .85510074.855100740.0 * 24.200519

4200000 _psgtube pipe
4200001 8
4200101 O.0425 8
4200301 2.8724 1
4200302 2.5654 3
4200303 2.1728 5
4200304 2.5654 7
4200305 2.8724 8
4200601 90.0 4
4200604 -90.0 8
4200701 2.8724 1
4200702 2.5654 3
4200703 2.0980 4
4200704 -2.0980 5
4200705 -2.5654 7
4200706 -2.8724 8
4200801 1.52,4-6 O.0196 8
4200901 O.0 O.0 3
4200902 O.006 O.0 4
4200903 0.006 0.006 5
4200904 0.0 0.006 6
4200905 0.0 0.0 7
4201001 O0 8
4201101 0000 7
*4201201 0 15646206. 1389520.4 2444401.5 0.0 0.0 1
4201201003 15646206. 596.83 O. O. O. 1
,4201202 0 15626457. 1341397.7 2444868.00.0 0.0 2
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4201202003 15626457.593.17O. O. O. 2
*42012030 15607432.1309986.52445317.80.0 0.0 3
4201203003 15607432.589.5 O. O. O. 3
,4201204 0 15589928. 1291513.4 2445732.1 0.0 0.0 4
4201204003 15589928. 585.83 O. O. O. 4
,4201205 0 15589291. 1278822.6 2445747.2 0.0 0.0 5
4201205003 15589291. 582.17 O. O. O. 5
,4201206 0 15605536. 1269201.1 2445362.7 0.0 0.0 6
4201206003 15605536. 578.5 O. O. O. 6
,4201207 0 15623494. 1263021.7 2444938.0 0.0 0.0 7
4201207003 15623494. 574.83 O. O. O. 7
,4201208 0 15642580. 1258938.1 2444487.1 0.0 0.0 8
4201208003 15642580. 571.17 O. O. O. 8
4201300 0
4201301 .81594545 .815945450.0 1 • 24.200508
4201302 .79391451 .793914510.0 2 • 24.200513
4201303 .78069927 .780699270.0 3 • 24.200523
4201304 .77334428 .773344280.0 4 , 24.200534
4201305 .76837805 .768378050.0 5 • 24.200545
4201306 .76470999 .764709990.0 6 • 24.200557
4201307 .76239639 .762396390.0 7 • 24.200568

4210000 wpsgout sngljun
4210101 420010000 424000000 0.0425 0.0 0.0 0100
4210201 0 .76088108 .760881080.0 • 24.200579

4240000 wpsgfbo snglvol
4240101 0.0 1.1035 0.2323 0.0 -90.0 -1.1035 4.57e-5
4240102 0.4474 O0
,4240200 0 15656790. 1258936.4 2444151.7 0.0
4240200003 15656790. 567.5

4250000 wpsgfbj sngljun
4250101 424010000 428000000 0.2093 0.0 0.0 0000
4250201 0 .15450004 .154500040.0 • 24.200600

4280000 wpsgout snglvol
4280101 0.0 0.706 0.125 0.0 -90.0 -0.706 4.57e-5
4280102 0.377 O0
,4280200 0 15663426. 1258934.9 2443995.1 0.0
4280200003 15663426. 567.5

4290000 wpcrsleg sngljun
4290101 428010000 432000000 0.0222 0.0 0.0 0100
4290201 0 1.4566026 1.4566026 0.0 • 24.200614
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********************************************************************

4320000 wpcrsleg pipe
4320001 5
4320101 0.0222 5
4320301 O.516 1
4320302 1.2422 4
4320303 1.1919 5
4320601 -50.0 1
4320602 -90.0 4
4320603 0.0 5
4320701 -0.3953 1
4320702 -1.2422 4
4330703 0.0 5
4320801 4.57e-5 0.1688 5
4320901 O.036 O.036 1
4320903 0.0 0.0 3
4320903 0.065 0.065 4
4321001 00 5
4321101 0000 4
*43212010 15666368.1258934.72443925.70.0 0.0 1
4321201003 15666368.567.50. O. O. I
,4321303 0 15672310. 1258934.3 2443785.6 0.0 0.0 2
4321202 003 15673310. 567.50. 0. O. 2
*4321303 0 15681333. 1258934.0 3443573.0 0.0 0.0 3
4321203 003 15681332. 567.5 0. 0. 0. 3
*4321204 0 15690354. 1258933.7 2443360.4 0.0 0.0 4
4321204 003 15690354. 567.50. O. O. 4
,4331205 0 15694820. 1358933.3 2443255.2 0.0 0.0 5
4321205 003 15694820. 567.50. O. O. 5
4321300 0
4321301 1.4565970 1.4565970 0.0 1 ,34.200615
4321303 1.4565858 1.4565858 0.0 2 • 34.200619
4321303 1.4565689 1.4565689 0.0 3 , 34.200622
4321304 1.4565520 1.4565520 0.0 4 * _.200625

*********************************************************************

4330000 wpfcv valve
4330101 432010000 436000000 0.0222 0.0 0.0 0100
4330201 0 1.45654351.45654350.0 • 34.200629
4330300 mtrvlv
4330301 538 539 1.42000001.00000000

*********************************************************************

4360000 wpcrslgu pipe
436O0O1 4
4360101 0.0222 4
4360301 1.1919 l
4360302 1.1322 2
4360303 1.1763 3
4360304 ].1222 4
4360601 0.0 1
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4360603 90.0 4
4360701 0.0 1
4360702 1.1223 4
4360801 4.57e-5 0.1682 4
4360901 O.065 O.065 1
4360902 O.0 O.0 3
4361001 O0 4
4361101 0000 3
•4361201 0 15694729. 1258932.7 2443257.40.0 0.0 1
4361201 003 15694729. 567.5 O. O. O. 1
•4361202 0 15690523. 1258932.1 2443356.40.0 0.0 2
4361202 003 15690533. 567.5 O. O. O. 3
,4361203 0 1.5683201.1258931.4 2443552.50.0 0.0 3
4361203 003 15682201. 567.50. O. O. 3
•4361204 0 15673879. 1258930.6 3443748.60.0 0.0 4
4361204 003 15673879. 567.50. O. O. 4
4361300 0
4361301 1.4565435 1.4565435 0.0 1 • 24.200632
4361303 1.4565512 1.4565513 0.0 2 * 24.200635
4361303 1.4565664 1.4565664 0.0 3 • 24.200639

4400000 wprcpump pump
4400101 0.0 0.802 0.0335 0.0 90.0 0.351 O0
4400108 436010000 0.0222 0.0 0.0 0000
4400109 444000000 0.0337 0.0525 0.0525 0000
•4400200 0 15673801. 1258954.9 3443750.5 0.0
4400200003 15673801. 567.5
4400201 0 1.4565817 1.45658170.0 • 24.200642
4400302 0 .95953995 .959539950.0 • 24.200645
4400301 240 240 240 -I 0 0 0
4400302 188.50000 .4241.16 .0540000010.000000 55.300000
4400303 0.54 750.0 0.0 0.0 0.0 0.0 0.0

• pumpcoastdowndata

4406100 501 • normspeed
4406101 0.0 83.9
4406102 14.0 157.71
4406103 16.0 160.22
4406104 17.0 157.71
4406105 23.0 126.29
4406106 35.0 57.68
4406107 50.0 42.10
4406108 55.0 37.38
4406109 60.0 34.05
4406110 70.0 28.71
4406111 85.0 23.06
4406112 100.0 19.16
4406113 125.0 14.95
4406114 150.0 13.35
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4406115 165.0 10.81
4406116 200.0 10.05
4406117 230.0 9.86
4406118 266.0 8.61
4406119 267.0 O.
4406120 1000.0 O.

**********************************************************************

4440000 wpcolleg snglvol
4440101 0.0337 1.0562 0.0 0.0 0.0 0.0 4.57e-50.20700
,44402000 15677643.1258954.62443659.90.0
4440200003 15677643.567.5

********** _***********************************************************

4480000 wpcolleg branch
4480001 3 0
4480101 0.0337 1.1945 0.0 0.0 0.0 0.0 4.57e-50.207O0
,44802000 15677614.1258954.22443660.60.0
4480200003 15677614.567.5
4481101 4440100004480000000.0337 0.0 0.0 0000
4482101 4480100004520000000.0337 0.0 0.0 0000
4483101 7400100004480100000.0060 1.0 O.5 0001
4481201 .95953524.959535240.0 • 24.200649
4482201 .95953528 .959535280.0 * 24.200653
4483201 .394788-9 .394777-90. 0 * 2.38120-9

4520000 _colleg snglvol
4520101 0.0337 1.3125 0.0 0.0 0.0 0.0 4.57e-7 0.207 O0
,4520200 0 15677585. 1258953.9 2443661.3 0.0
4520200003 15677585. 567.5

, secondaryloopfortheprimaryloopwithpressurizer

***********************************************************************

5000000 wstgdcm annulus
5000001 5
5000101 O.0 1
5OO0102 O.0296 4
5000103 0.0 5
5000201 O.0 3
5000202 O.005281 4
5000301 2.8965 l
5000302 2. 0980 2
5O00303 2. 5654 4
5000304 3. 4395 5
5OO04O1 O.3228 1
5OOO402 O.0 4
5000403 O.1302 5
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5000501 0.0 5
5000601 -90.0 5
5000701 -2.0883 1
5000702 -2.0980 2
5000703 -2.5654 4
5000704 -2.5464 5
5000801 4.57e-5 O.3689 1
5000802 4.57e-5 0.0971 4
5000803 4.57e-5 0.0801 5
5000901 0.0 0.0 4
5001001 O0 5
5001101 0000 3
5001102 0100 4
5001201 0 7314312.9 1200751.2 2580753.5 0.0 0.0 1
5001202 0 7329527.0 1200829.9 8580590.8 0.0 0.0 2
5001203 0 7346864.0 1200899.7 2580405.7 0.0 O.0 3
5001204 0 7365938.6 1200941.7 2580202.5 0.0 O.0 4
5001205 0 7375253.0 1202649.1 2580103.4 0.0 O.0 5
5001300 0
5001301 .61387739.613877390.0 I * 13.832253
5001302 .61388537.613885370.0 2 * 13.832171
5001303 .61388694.613886940.0 3 • 13.832038
5001304 .61387788.613877880.0 4 • 13.831877

• , _¢******************* _¢************************ _*******************

5010000 wpstgdcm sngljun
5010101 5000100005040000000.0 100.0 100.0 0000
5010201 0 .48039121 .697209310.0 ,13.831555

********************************************************************

5040000 wpsteamg pipe
504O001 5
5040101 0.8893 3
5040102 0.0 5
5040201 0.2293 2
5040202 0.2293 3
5040203 0.3138 4
• 5040201 O.0712 3
• 5040202 0.0 4
5040301 2.5464 I
5040302 2.5654 3
5040303 2.0980 4
5040304 2.0223 5
504O401 0.0 3
5040402 0.4951 4
50404O3 O.7979 5
5040501 O.0 5
5040601 90.0 5
5040701 2.5464 1
5040702 2.5654 3
5040703 2.0980 4
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5O49704 2.O223 5
5040801 4.57e-5 O.036 4
5040802 4.57e-5 O.219 5
5040901 1.5 1.5 4
5041_1 O0 5
5041101 0100 3
504A!02 0000 4
5041201 0 7364072.6 1261303.52580206.5 .142467170.0 1
5041202 0 7350625.7 1265108.6 2580362.4 .288281370.0 2
5041203 0 7338293.4 1264860.6 2580492.4 .286432700.0 3
5041204 0 7326890.7 1254305.8 2580611.9 .278874260.0 4
5041205 0 7317011.3 1263978.6 2580664.8 .275190780.0 5
5041300 0
5041301 .09947453 .370965770.0 1 , 13.814456
5041302 .11462864 .495203000.0 2 , 13.809526
5041303 .10797253 .712949550.0 3 ,13.805859
5041304 .09902432 .871012530.0 4 , 13.802399
5041401 0.036 1.0 1.0 1.0 3
5041402 O.1258 1.0 1.0 1.0 4

5080000 wpsepar separatr
5080001 3 0
5080101 0.0 2.120 0.572 0.0 90.0 2.120 4.57e-5
508O102 0.2134 O0
5080200 0 730_284.2 1263648.52580734.6 .52097025
5081101 5080100005160000000.0715 0.0 0.0 01000.2
5082101 5080000005000(ODO00.03964100.0100.0 0000
5083101 504010000 5080000000.1986 0.0 0.0 0000
5081201 -.4037061 .273935860.0 * 2.7472266
5082201 .37739895 -1.743057 0.0 * 11.039985
5083201 .11699245 1.0455258 0.0 * 13.799421

• **********'_********************_************_ ********************

512000J wpsgspbp branch
512OO01 2 0
5120101 0.0 2.120 0.6288 0.0 90.0 2.120 4.57e-5
5120102 0.1242 O0
5120200 0 7305583.41236787.32582575.1.89235283
5121101 [_Y}O0(O05120000000.3164 0.0 0.0 0000
5122101 5120100005160000000.0392 1.5 1.5 0000
5121201 30.5398-C1.32974040.0 • 7.35566-3
5122201 -46.00500 -1.6715-30.0 • -2.8209-3

• ******************** *********************************************

5160000 st.mdome snglvol
5160101 0.0 3.7778 2.0288 0.0 90.0 3.7778 4.57e-5
5160102 0.7696 O0
5160200 0 7303731.51263114.0258082,4.8.99999971
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• ilsg steam line

5200000 ilstmlnl branch
5200001 2 0
5200101 0.0286 5.28Z 0.0 0.0 0.0 0.0 4.57e-5
5200102 0.1909 O0
5200200 0 7302807.7 1263069.3 2580824.5 .99991553
5201101 516010000 520000000 0.0286 0.0 0.0 Oloo
5202101 520010000 524000000 0.0286 0.0 0.0 0000
5201201 1.8244014 2.5842639 0.0 , 2.7450542
5202201 .277937492.5848676 0.0 , 2.7455870

5240000 ilstmln2 branch
5240001 1 0
5240101 0.0286 8.5867 0.0 0.0 0.0 0.0 4.57e-5
5240102 0.1909 O0
5240200 0 7302699.9 1263063.4 2580835.0 .99967266
5241101 524010000 528000000 0.00429 0.0 0.0 0000
5241201 i. 565895817.236995 0.0 , 2.7466368

5280000 ilstmln3 snglvol
5280101 0.00429 10.9965 0.0 0.0 0.0 0.0 4.57e-5
5280102 0.0739 O0
5280200 0 7290393.8 1262454.1 2580955.8 .99988240

5290000 ilmsiv valve
5290101 528010000 532000000 0.00429 0.0 0.0 0100
5290201 0 5.7878014 17.263954 0.0 , 2.7467386
5290300 mtrvlv
5290301 578 501 2.0000000 1.0000000 0

5320000 vlvtovlv snglvol
5320101 0.00429 5.5275 0.0 0.0 0.0 0.0 4.57e-5
5320102 0.0739 O0
5320200 0 7278376.3 1261858.7 2581063.9 .99978697

5330000 ilchkvl valve
5330101 532010000 800000000 0.00429 0.0 0.0 0000
5330201 0 3.7947922 17.296149 0.0 • 2.7468079
5330300 chkvlv
5330310 0 0 0.0 0.0

5500000 auxfed tmdpvol
5500101 8.0 5.0 0.0 0.0 0.0 0.0 0.0 0 O0
55OO200 3
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5500201 O.0 5.95300e+6 313.0

5510000 auxfed tmdpjun
5510101 550000000 500000000 0.004
5510200 1 624
5510201 0.0 0.0 0.0 0.0
5510202 0.01 1.168 0.0 0.0
5510203 5000.0 1.1680.0 0.0

5600000 wpstegfw tmdpvol
5600101 0.139 5.0 0.0 0.0 0.0 0.0 0.0 0 O0
5600200 3
5600201 O.0 5.83400e+6 495.35

********************************************************************

5610000 wpstegfw t_pjun
5610101 560000000 500000000 4.00e-3
5610200 1 550 cntrlvar 561
5610201 0.0 0.0 0.0 0.0
5610202 5.0 5.0 0.0 0.0
5610203 7.0 7.0 0.0 0.0
5610204 I000.0 7.0 0.0 0.0

• secondary relief and safety valves, intact loop
********************************************************************

5690000 ilsgrv valve
5690101 520010000 570000000 2.96e-4 0.0164 0.0 0100
5690201 0 0.0 0.0 0.0 • 0.0
5690300 trpvlv
5690301 603

*********************************************************************

5700000 contain tmdpvol
5700101 l.Oe+8 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
5700200 3
5700201 0.0 1.01325e+5 293.15

********************************************************************

5790000 ilsgsv valve
5790101 524010000 580000000 0.00195 0.00050 0.0 0100
5790201 0 0.0 0.0 0.0 • 0.0
5790300 trpvlv
5790301 606

5800000 contain tmdpvol
5800101 1.0e+8 I0.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
5800200 3
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5800201 0.0 1.01325e+5 293.15

• pressurizer

0000000 prssurgl pipe
6000001 3
6000101 3.515e-3 3
6000301 6.7788 1
6000302 9.245 2
6000303 5.4221 3
6000401 O.0 3
6000601 -90.0 3
6000701 -4.4077 1
6000702 -4.995 2
6000703 -2.5768 3
6000801 4.57e-5 0.0669 3
6001001 O0 3
6001101 0000 2
6001201 0 15610474. 1556744.0 2445245.8 0.0 0.0 1
6001202 0 15639376. 1533202ol 7A44562.70.0 0.0 2
6001203 0 15663068. 1499159.9 2444003.5 0.0 0.0 3
6001300 0
6001301 794.073-6 794.073-6 0.0 1 * 1.73199-3
6001302 793.544-6 793.544-6 0.0 2 * 1.76418-3

6030000 prssurgl sngljtm
6030101 610010000 600000000 3.515e-3 0.0 0.0 0100
6030201 0 794.821-6 -7.2196-3 0.0 • 1.70555-3

6100000 prsrizer pipe
6100001 8
6100101 O.0 1
6100102 O.2827 6
5100103 0.2731 8
6100201 0.0 7
6100301 0.201 1
6100302 O.470 3
6100303 O.600 4
6100304 0.682 6
6100305 O.5375 8
6100401 O.0325 1
6100402 O.0 8
6100501 0.0 8
6100601 -90.0 8
6100701 -0.201 1
6100702 -0.470 3
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6100703 -0.6 4
6100704 -0.682 6
6100705 -0.5375 8
6100801 4.57e-5 0.3187 1
6100802 4.57e-5 0.600 6
6100803 4.57e-5 0.2949 8
6101001 O0 8
6101101 0000 7
6101201 0 15500000. 1607801.4 2445974.9 .99999877 0.0 1
6101202 0 15580442. 1607813.9 2445975.3 .99999675 0.0 2
6101203 0 15580921. 1607831.5 2446061.4 .99999994 0.0 3
6101204 0 15581858. 1596982.5 2446633.1 0.12 0.0 4
6101205 0 15584581. 1584708.6 2445858.7 1.02448-9 0.0 5
6101206 0 15588636. 1581616.9 2445762.7 712.940-9 0.0 6
6101207 0 15592261. 1581131.6 2445676.8 16.3771-6 0.0 7
6101208 0 15595460. 1575430.8 2445601.1 11.8471-6 0.0 8
6101300 0
6101301 .05232152 34.2199-6 0.0 1 • 574.912-6
6101302 .02728026 19.2080-6 0.0 2 * 573.057-6
6101303 2.5326376 18.8555-6 0.0 3 • 572.780-6
6101304 22.5335-6 -3.544149 0.0 4 , 1.03481-3
6101305 6.04839-6 -6.1795-3 0.0 5 • 1.03511-3
6101306 6.39100-6 -.0391352 0.0 6 , 1.04155-3
6101307 8.43805-6 -.0518302 0.0 7 ,1.38226-3

****_***********************************************_**************

•6190000 spryin sngljun
• 6190101 444010000 620000000 0.0 0.0 0.0 00102
•6190201 0 0.0 0.0 0.0

•6200000 prsspryl pipe
•6200001 2
•6200101 3.53e-4 2
•6200301 22.43 2
•6200601 90.0 2
•6200701 8.07975 2
•6200801 4.57e-5 O.0 2
•6201001 O0 2
•6201101 0000 1
•6201201 0 15598294. 1258472.7 2445534.0 0.0 0.0 1
•6201202 0 15539928. 1258581.6 2446917.6 0.0 0.0 2
•6201300 0
"6201301 0.0 0.0 0.0 1

•6210000 prsspryl tmdpjun
•6210101 620010000 610000000 0.0
•6210200 1 524 p 610010000
•6210201 0.0 0.0 0.0 0.0
•6210202 15.68e6 0.0 0.0 0.0
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,6210203 16.03e6 0.98 0.0 0.0

6500000 porvout tmdpvol
6500101 1.Oe.l 10.0 0.0 0.0 0.0 0.0 0.0 0 O0
6500200 3
6500201 O.0 1.01325e+5 293.15

6510000 porv valve
6510101 610000000 650000000 3.66e-5 0.0251 0.0 0100
6510201 0 0.0 0.0 0.0 • 0.0
6510300 trpvlv
6510301 615

6600000 prsfvout tmdpvol
6500101 1.0e.8 I0.0 0.0 0.0 0.0 0.0 0.0 0
660O2OO 3
6600201 O.0 i. 01325e+5 293.15

6610000 prsfvalv valve
6610101 610000000 660000000 1.54e-4 0.2052 0.0 0100
6610201 0 0.0 0.0 0.0 • 0.0
6610300 trpvlv
661O301 522

*****************************************************************

* eCCS

, accumulatorsnotupdated

7000000 wpacc accum
, volofaccumeq.1/2volof singleistfaccum,fullht.
7000101 0.0 6.6 4.8 0.0 90.0 6.6 3.333e-50.0 00
7000200 4.51e+6320.00
7001101 4480000007.277e-312.67412.6740
7002200 0.0 5.76 22.04 2.478 5.2e-2 0 7820. 493.73 0

7100000 npacc accum
, volofaccumeq.1/2ofsingleistfaccum,fullht.
7100101 0.0 6.6 4.8 0.0 90.0 6.6 3.333e-50.0 O0
7100200 4.51e+6 320.00
7101101 2440000001.764e-310.10710.1070
7102200 0.0 6.43 13.24 2.478 5.2e-2 0 7820. 493.73 0

7200000 ilsi tmdpvol
7200101 4.375 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
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7200200 3
7200201 O.0 1.013e+5 310.O0

, eccs flows from zion deck, assume even flow split betwen loops

7210000 ilsi t_lpjun
7210101 720000000 740000000 2.552e-3
7210200 1 506 p 448010000
7210201 -1.0 0.0 0.0 0.0
7210202 0.0 0.0 0.0 0.0
7210203 0.0 0.5965 0.0 0.0
7210204 0.103e+6 0.5965 0.0 0.0
7210205 0.262e+6 0.5900 0.0 0.0
7210206 2.282e+6 0.5245 0.0 0.0
7210207 5.619e+6 0.3935 0.0 0.0
7210208 8.094e+6 0.2620 0.0 0.0
7210209 9.666e+6 0.1310 0.0 0.0
7210210 10.342e+6 0.0 0.0 0.0
7210211 20.684e+6 0.0 0.0 0.0

,7300000 ilchrg tmdpvol
*7300101 4.375 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
*7300200 3
"7300201 0.0 1.013e+5 300.00

,7310000 ilchrg tmdpjun
,7310101 730000000 740000000 2.552e-3
,7310200 1 505 p 448010000
,7310201 -I.0 0.0 0.0 0.0
,7310202 0.0 0.0 O.0 0.0
,7310203 0.0 0.5635 0.0 0.0
,7310204 0.103e+6 0.5635 0.0 0.0
,7310205 2.627e+6 0.5245 0.0 0.0
,7310206 6.433e.6 0.4590 0.0 0.0
,7310207 9.660e+6 0.3935 0.0 0.0
,7310208 12.404e+6 0.3275 0.0 0.0
,7310209 14.569e+6 0.2620 0.0 0.0
,7310210 17.209e+6 0.1310 0.0 0.0
,7310211 18.202e+6 0.0 0.0 0.0
,7310212 20.684e+6 0.0 0.0 0.0

7400000 ileccsln snglvol
7400101 2.552e-3 16.0 0.0 0.0 0.0 0.0 3.333e-5
74O0102 0.0 O0
7400200 0 15598371. 83230.665 2445532.20.0
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7700000 blsi tmdpvol
7700101 4.375 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
7700200 3
7700201 0.0 1.013e+5 293.15

, eccs flows from zion deck, assume even flow split betwen loops

7710000 blsi tmdpjun
7710101 770000000 790000000 2.552e-3
7710200 i 506 p 248010000
7710201 -1.0 0.0 0.0 0.0
7710202 0.0 0.0 0.0 0.0
7710203 0.0 0.5965 0.0 0.0
7710204 O.103e+6 O.5965 0.0 0.0
7710205 0.262e+6 0.5900 0.0 0.0
7710206 2.282e+6 0.5245 0.0 0.0
7710207 5.619e+6 0.3935 0.0 0.0
7710208 8.094e+6 0.2620 0.0 0.0
7710209 9.666e+6 0.1310 0.0 0.0
7710210 10.342e+6 0.0 0.0 0.0
7710211 20.684e+6 0.0 0.0 0.0

*7800000 blchrg tmdpvol
*7800101 4.375 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
*7800200 3
*7800201 0.0 1.013e+5 293.15

*7810000 blchrg h_pjun
,7810101 780000000 790000000 2.552e-3
,7810200 1 505 p 248010000
,7810201 -1.0 0.0 0.0 0.0
*7810202 0.0 0.0 0.0 0.0
*7810203 0.0 0.5635 0.0 0.0
*7810204 0.103e+6 0.5635 0.0 0.0
*7810205 2.627e.6 0.5245 0.0 0.0
*7810206 6.433e+6 0.4590 0.0 0.0
,7810207 9.660e+6 0.3935 0.0 0.0
,7810208 12.404e+6 0.3275 0.0 0.0
,7810209 14.569e+6 0.2620 0.0 0.0
,7810210 17.209e+6 0.1310 0.0 0.0
,7810211 18.202e+6 0.0 0.0 0.0
,7810212 20.6Me+6 0.0 0.0 0.0

7900000 bleccsln snglvol
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7900101 9.079e-4 16.0 0.0 0.0 0.0 0.0 3.333e-5
7900102 O.0 O0
7900200 0 15598401.83231.3562445531.50.0

**_******_¢*****_,_******_******************************************

, commonsteamheadertojetcondensor

8000000 header1 snglvol
8000101 0.00741 3.2 0.0 0.0 0.0 0.0 4.57e-5
8000102 0.0 O0
8000200 0 7278063.01261843.52581117.8.99983487

8010000 headvlv valve
8010101 8000100008040000000,007410.0 0.0 0000
8010201 0 2.881842310.0144970.0 • 2.7468959
8010300 trpvlv
8010301 583

8030000 trbhpvlvvalve
8030101 8000000008080000005.56e-40.0 0.0 0100
8030201 0 0.0 0.0 0.0 • 0.0
8030300 srvvlv
8030301 40

8040000 header2 snglvol
8040101 0.00741 3.2 0.0 0.0 0.0 0.0 4.57e-5
8040102 0.0 O0
8040200 0 7270989.51261492.42581112.5.99991458

********************************************************************

8050000 thrvlvvalve
8050101 8040100008120000000.007410.0 0.0 0100
80502010 8.639946020.0558460.0 * 5.4949115
8050300 srvvlv
8050301 805

*********************************************************************

8080000 trbbpln snglvol
8080101 0.00741 13.3305 0.0 0.0 0.0 0.0 4.57e-5
8080102 0.0971 O0
8080200 0 7288740.01262372.22580999.5.99988891

*******************************************************************

8090000 bplnjc sngljun
8090101 8080100008160000000.00741 0.0 0.0 0100
8090201 0 2.13640-3-237.33-90.0 • 1.23347-6
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**_***************_***_**********************************************

8120000 trbthrln snglvol
8120101 0.00741 8.730 0.0 0.0 0.0 0.0 4.57e-5
8120102 0.0971 O0
8120200 0 7006022.4 1248286.1 2583199.0 .99913646

_*****************_***_******_***********_******_*****************

8130000 thrlnjc sngljun
8130101 812010000 820000000 0.00741 0.0 0.0 0100
8130201 0 8.398617820.8027770.0 * 5.4948355

************_********_******_**_*_*********_*********_*****_*****

8160000 jctdvl tmdpvol
8160101 1.0e+8 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
8160200 2
8160201 0.0 7.08874e+61.0

8200000 jctdv2 tmdpvol
8200101 1.0e+8 10.0 0.0 0.0 0.0 0.0 0.0 0.0 O0
8200200 2
8200201 0.0 7.0e+6 1.0

• containment volume for environmental heat losses

9000000 envsink tmdpvol
9000101 2000. 100. 0.0 0.0 0.0 0.0 0.0 0 10
9000200 4
9000201 0.0 1.034e5 322. 1.

• break point - 5Z break area

9150000 npcolbrv valve
9150101 2480100009200000003.976e-4 0.0 0.0 001001.0 1.05
9150201 0 0.0 0.0 0.0 , 0.0
9150300 trpvlv
9150301 535

9200000 npcolleg tmdpvol
9200101 1.0e+8 10.0 0.0 0.0 0.0 0.0 0.0 0 O0
9200200 3
9200201 0.0 1.01325e+5 293.15

• boundarysystemforsteadystate

9900000 bdryvol tmdpvol
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9900101 0.2550.69 0.0 0.0 0.0 0.0 0.0 0.0 0000
9900800 2
9900801 0.0 1.556e+7 1.0

9890000 bdryvlv valve
9890101 9900000006100000001.0 0.0 0.0 0000
9890201 0 1.68936-35.59379-60.0 * 575.018-6
9890300 trpvlv
9890301 599

, _*********************************************************_***_****

, reactorvesselheatstructures

• 100-1;vesselwallabovenozzles,belowupperheadflange

II001000 1 7 2 1 0.320
11001100 0 I

meshinterval

11001101 I 0.323
11001102 4 0.476
11001103 1 0.601
Wt

• heatstructurecomposition
Wt

11001801 5 1
11001202 6 5
11001203 9 6

Wtheatsourcedistribution
Wt

11001301 0.0 6

, initialtemperatureflag
Wt

11001400 0
11001401 562.8 7
wt

• leftboundarycondition

11001501 100010000 0 1 1 0.823 1

, rightboundarycondition

11001601 900010000 0 1 1 0.823 1

• heat source
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11001701 0 0 0 0 1

, additionalleftboundarycondition

11001801 O.10.0 10.0 0.00.O.O.1. 1

* additionalrightboundarycondition

11001901 O.I0.0 I0.0 0.00.O.O.I. I

, 104-I;reactorvesselwallbelownozzles
**_***_*** _***_*****_**_*** _*************_***_**_******_***_******

11041000 12 7 2 1 0.320
11041100 0 1

, mesh interval

11041101 1 0.323
11041102 4 0.381
11041103 1 0.506

, heat structure composition

11O41201 5 1
11041202 6 5
11041203 9 6

* heat source distribution
*

11041301 0.0 6
*

, initial temperature flag

11041400 0
11041401 562.2 7
*

, left boundary condition
*

11041501 104010000 0 1 1 0.600 1
11041502 108010000 0 1 1 0.677 2
11041503 108020000 0 1 1 0.867 3
11041504 10803000010000 1 1 0.610 9
11041510 108090000 0 I 1 1.258810
11041511 112010000 0 1 1 0.445 11
11041512 116010000 0 1 1 0.476212

* rightboundarycondition
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11041601 900010000 0 1 1 0.600 I
11041602 900010000 0 1 1 0.677 2
11041603 900010000 0 1 1 0.867 3
11041604 900010000 0 1 1 0.610 9
11041610 900010000 0 i 1 1.2588 10
11041611 900010000 0 1 1 0.445 11
11041612 900010000 0 I I 0.4762 12

• heat source

11041701 0 0 0 0 12

• additional left boundarycondition

11041801 O. 10.0 10.0 0.00. O. O. 1. 12

, additional right boundary condition

11041901 O. 10.0 10.0 0.00. O. O. 1. 12

• ***** _ _*************_*****_*******_**************_**********_***_**

• 112-1: vessel bottom and flange
****_¢*******************k_****************************_**_**********

11121000 i 7 _ I 0.0
11121100 0 1

• mesh interval

11121101 1 0.003
11121102 4 0.7_
11121103 1 0.849

, heatstructurecomposition

11121201 5 1
11121202 5 5
11121203 9 6

, heat source distribution

11121301 0.0 6

• initial temperature flag

11121400 0
11121401 562.2 7

• left boundary condition

11121501 112010000 0 1 0 0.686 1
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* right boundarycondition

11121601 900010000 0 1 1 0.686 1

, heat source

11121701 0 0 0 0 1

, additional left boundary condition

11121801 O. 10.0 10.0 0.00. O. O. 1. 1

, additional right boundary condition

11121901 O. 10.0 10.0 0.00. O. O. 1. 1

, 112-2: heater rods, below heated section

11122000 3 4 2 1 0.0
11122100 0 1

, mesh interval

11122101 1 0.002
11122102 1 0.00295
11122103 1 0.00375

, heat structure composition

11122201 3 1
11122202 1 2
11122203 4 3

, heat source distribution

11122301 0.0 3

, initial temperature flag

11122400 0
11122401 562.2 4

* leftboundarycondition

11122501 0 0 0 1 731.2 1
11122502 0 0 0 1 556.2 2
11122503 0 0 0 1 1470.3 3

151



, right boundary condition

i1122f001 112010000 0 1 1 731.2 1
1117,2602 116010000 0 1 1 556.2 Z
11122603 120010000 0 1 1 1470.3 3

• heat source

11122701 0 0 0 0 3

• additional right boundary condition

11122901 O. I0.0 I0.0 0.00. O. O.I. 3

• , _*****************************************************************

• 120-I: core barrel

11201000 12 5 2 1 0.257
11201100 0 1

. mesh interval

11201101 4 O.267

. heat structure composition

11201201 5 4

• heat source distribution

11201301 0.0 4

. initial temperature flag

11201400 0
11,9n1401 562.2 5

• left boundary condition

11201501 120010000 0 1 1 1.2588 1
11201502 124010000 I0000 1 1 0.610 7
11201503 I_OIO(WJO 0 1 1 0.867 8
].1201504 132010000 0 1 1 0.677 9
11201505 136010000 0 1 I 0.600 10
11201506 140010000 0 1 1 0.3674 11
11201597 144010000 0 1 I 0.897 12

• right boundary condition

11201601 108U90000 0 I I 1.2588 I
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11201602 108080000 -10000 1 1 0.6100 7
11201603 108020000 0 1 1 0.867 8
11201604 108010000 0 1 1 0.677 9
11201605 104010000 0 1 1 0.600 10
11201606 100010000 0 1 1 0.3674 11
11201607 100010000 0 1 1 0.897 12

• heat source

11201701 0 0 0 0 12

• additionalleftboundary condition

11201801 O. 10.0 10.0 0.00. O.O. 1. 12

, additionalrightboundarycondition

11201901 O. 10. 10. 0.0 O. O. 0.0 1. 12

*******************************************************************

, 124-1:heatedsectionofheaterrods
• ******************** _*********************************************

11241000 6 9 2 1 O.0
11241100 0 1

• fuel rod mesh interval

11241101 2 O.00200
11241102 2 O.00260
11241103 2 0.00375
11241104 2 O.00475

• heat structure composition

11241201 7 2
11241202 2 4
11241203 1 6
11241204 4 8

• heatsourcedistribution

11241301 O,0 2
11241302 1.0 4
11241303 0.0 8

• initialtemperatureflag

11241400 0

, initialtemperature
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11341401 614.6 9

* left boundary condition

11241501 0 0 0 1 649.00 6

* rightboundarycondition

11841601 12401000010000 I I 649.00 6

, heatsource

11241701 888 0.08568 0.0 0.0 I
11241702 888 0.17532 0.0 0.0 2
11241703 888 0.83900 0.0 0.0 3
11241704 888 0.23900 0.0 0.0 4
11341705 888 0.17532 0.0 0.0 5
11341706 888 0.08568 0.0 0.0 6

* adflitional right boundary conditions

11241901 O. 0.305 3. 355 O. 0. 0. O. 1.0 1
11341902 O. 0.915 2.745 O. 0. O. _. 1.0 Z
11241903 O. 1.525 Z.135 O. O. O. O. 1.0 3
11341904 O. 2.135 1.525 O. O. O. O. 1.0 4
11241905 O. 2.745 0.915 O. O. O. O. 1.0 5
11341906 O. 3.355 0.305 O. O. O. O. 1.0 6

*********** _***************************************_********_***** _

, 124-2:unheatedinstrumentrods
*****W_*_*** W¢*********_ k _***********_***************************_***

11342000 6 6 2 1 0.0
112,42100 0 I

* fuelrod meshinterval

11342101 3 O.00432
11342102 2 0.00612

* heatstructure composition

11342201 I Z
I134ZZ02 5 5

* heat source distribution

11342301 0.0 5

, initial temperature flag
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11212100 0

, initial temperature

11212101 614.6 6

* left boundarycondition

11242501 0 0 0 1 03.44 6

, right boundary condition

11242601 121010000 I0000 1 1 63.44 6

, heat source

11212701 0 0 0 0 6

, additional right boundary conditions

11242901 O. 10.0 10.00. O. 0.00. 1. 6

********************************************************************

, 128-1:upper plenuminternals
********************************************************************

11281000 1 5 1 1 O.0
11281100 0 1

* meshinterval

11281101 4 O.023

* heat structure composition

11281201'5 4

, heatsource distribution

11281301 0.0 4

, initial temperature flag

11281400 0
11281401 598.2 5

* leftboundarycondition

11281501 128010000 0 1 0 O.773 1
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• ri#lt boundarycondition

11281001 128010000 0 1 0 0.773 1

, heat source

11281701 0 0 0 0 1

• additional left boundarycondition

11281801 O. 10.0 10.00. 0.00. O. 1. 1

• additional right boundarycondition

11281901 O. 10.0 10.00. 0.00. O. 1. 1

***************************_******_*******************_******_***_*

• 132-1; guidetubes
***************************_**_*****_*_*****_****_****_****_*_***

11321000 5 4 2 1 0.04405
11321100 0 1

• fuelrodmeshinterval

11321101 3 0.04655

• heat structure composition

11321201 5 3

, heat source distribution

11321301 0.0 3

, initial temperatureflag

11321400 0

• initialtemperature

11321401 614.6 4

• left boundarycondition

11321501 156020000 0 I 1 5.406 1
11321502 156020000 0 1 1 4.800 2
11321503 150010000 0 1 1 2.939 3
11321504 156010000 0 1 1 7.176 4
11321505 156010000 0 I 1 5.800 5
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• rightboundarycondition

11321601 132010000 0 1 1 5.406 1
11321602 136010000 0 1 1 4.800 2
11321603 140010000 0 1 1 2.939 3
11321604 144010000 0 1 1 7.176 4
11321605 148010000 0 1 1 5.800 5

, heat source

11321701 0 0 0 0 5

, additional left boundary conditions

11321801 O. 10.0 10.0 O. O. 0.00. 1. 5

• additional rightboundary conditions

11321901 O. 10.0 10.00.O. 0.00. 1. 5

• 144-1: upper core support plate

11441000 1 9 1 1 O.0
11441100 0 1

, mesh interval

11441101 8 0.304

, heat structure composition

11441201 5 8

, heat source distribution

114413O1 0.0 8

• initial temperature flag

11441400 0
11441401 562.2 9

• left boundary condition

11441501 144010000 0 1 0 0.156 1

• right boundary condition

11441601 140010000 0 1 0 0.156 1
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• heat source

11441701 0 0 0 0 1

, additional left boundary condition

11441801 O. 10.0 10.00. 0.00. O. 1. 1

, additional right boundary condition

11441901 O. 10.0 10.00. 0.00. O. 1. 1

• 148-1; reactor vessel wall above upper plenumflange

11481000 1 7 7, 1 0.320
11481100 0 1

• meshinterval

11481101 1 0.3?,3
11481102 4 0.5?.?.
11481103 1 0.647

, heat structure composition

114817.01 5 1
11481?.0?, 6 5
11481?,03 9 6

• heat sour_'e distribution

11481301 0.0 6

, initial temperature flag

11481400 0
11481401 56?,.?, 7

• left boundary condition

11481501 148010000 0 1 1 0.404 1

, right boundary condition

11481601 900010000 0 1 1 0.404 1

• heat source
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11481701 0 0 0 0 I

• additionalleftboundarycondition

11481801 O.lO.O lO.OO. 0.0O.O.1.1

, additionalrightboundarycondition

11481901 O.lO.O lO.OO. 0.00.O.1.1

********************************************_*********************_,

• 152-1; reactor vessel upper head

11521000 1 7 3 1 0.320
11521100 0 1

, meshinterval

11521101 1 0.3_A
11521102 4 0.354
11521103 1 0.479

• heat structure composition

11521201 5 1
11521202 6 5
11521203 9 6

• heat source distribution

11521301 0.0 6

• initial temperature flag

11521400 0
11521401 562.2 7

• leftboundarycondition

11521501 15201.0000 0 1 1 0.5 1

, rightboundarycondition

11521601 900010000 0 1 1 0.5 1

• heatsource

11521701 0 0 0 0 1

• additionalleftboundarycondition
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11521801 O. 10.0 10.00. 0.00. O. 1. 1

• additionalrightboundarycondition

11521901 O.I0.0 lO.OO.0.00.O.I.1

• loopheatstructures

$ ......$
$ ht strno.212-I blsginlet/outletplnmhemisph

•htstr ht strs m pts geom init l.coord refl b.volaxl.incr
12121000 2 6 3 1 0.377 0

•htstr meshloca meshfmt
12121100 0 I

,htstr intervals rr. coord
12121101 1 0.380
12121102 2 0.430
12121103 2 0.555

,htstr compxnno. interval
12121201 5 1
12121202 6 3
12121203 9 5

,htstr source interval
12121301 0.0 5

•htstr tempflg
12121400 -i

,htstr temperature distribution for heat structure O1
12121401 597.000 597.000 597.000 597.000 597.000
+ 597.000
,htstr temperature distribution for heat structure 02
12121402 557.000 557.000 557.000 557.000 557.000
+ 557.000

,htstr left vol incr b.cond sa code area/factor ht str no.
12121501 212010000 0 1 1 0.1872 1
12121502 228010000 0 1 1 0.1872 2

,htstr ri_t vol incr b.cond sa code area/factor ht str no.
12121601 900010000 0 1 1 0.1872 2

•htstr s. type s. mult left heat right heat ht str no.
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12121701 0 0 0 0 2

]8121801 O. 10.0 10.00. O. O. O. 1. 2

12121901 O. 10.0 10.00. O. O. O. 1. 2

$======= .......... $

$ ht str no. 212-2 blsg inlet/outlet plnm walls

*htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
12122000 4 6 2 1 0.365 0

,htstr mesh locn mesh fmt
12122100 0 I

,htstr intervals rt. coord
12122101 1 0.368
12122102 2 0.434
12122103 2 0.559

*htstr compxnno. interval
12122201 5 1
12122202 6 3
12122203 9 5

,htstr source interval
12122301 0.0 5

,htstr temp flg
121224OO -1

,htstr temperature distribution for heat structure O1
12122401 597.000 597.000 597.000 597.000 597.000
+ 597.000
,htstr temperature distribution for heat structure 02
12122402 557.000 557.000 557.000 557.000 557.000
+ 557.000

,htstr temperature distribution for heat structure 03
12122403 597.000 597.000 597.000 597.000 597.000
+ 597.000
,htstr temperature distribution for heat structure 04
12122404 557.000 557.000 557.000 557.000 557.000
+ 557.000

,htstr left vol incr b.cond sa code area/factor ht str no.
12122501 212010000 0 1 1 0.4237 1
12122502 228010000 0 1 1 0.4237 2
12122503 216010000 0 1 1 1.1035 3
12122504 224010000 0 1 1 1.1035 4

161

'' _I"'.............



• htstr right vol incr b.cond sa code area/factor ht str no.
12122601 900010000 0 1 1 0.4237 2
12122602 900010000 0 1 1 1.1035 4

,htstr s. type s. mult left heat right heat ht str no.
12122701 0 0 0 0 4

12122801 0. i0.0 10.0 O.O. O. O.i. 2
12122802 O. I0.0 I0.0 O. O. O. O.I. 4

12122901 O. 10.0 I0.0 O. O. O. O. I. 4

$ ht str no. 220-2 blsg inlet/outlet tube sheet

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
12202000 2 4 2 1 0.0098 0

• htstr mesh locn mesh fmt
12202100 0 1

•htstr intervals rt.coord
12202101 3 0.0163

•htstr compxnno. interval
12202201 5 3

•htstr source £nterval
12202301 0.0 3

•htstr temp flg
12202400 -i

•htstr temperature distribution for heat structure O1
12202401 597.000 597.000 597.000 597.000
•htstr temperature distribution for heat structure O_
12202402 557.000 557.000 557.000 557.000

•htstr left vol incr b.cond sa code area/factor ht str no.
12202501 220010000 0 1 1 45.40 1
12202502 220080000 0 1 1 45.40 2

•htstr right vol incr b.cond sa code area/factor ht str no.
12202601 0 0 0 1 45.40 2

•htstr s.type s.mult leftheat rightheat htstrno.
12202701 0 0 0 0 2

12202801 0. I0.0 10.0 Oi 0. O. O. I. 2
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• steam generator in the loop without pressurizer
****_*****_**********_**************_*****_******_**_************

12201000 8 8 2 1 0.00980
12201100 0 1

• tube mesh interval

12201101 7 0.0127

• heat structure composition

12201201 5 7

• heat source distribution

12201301 0.0 7

• initial temperature flag

12201400 0
12201401 552.4 8

• left bounda_¢condition

12201501 220010000 0 1 1 359.04 1
12201502 220020000 10000 1 1 361.72 3
12201503 220040000 10000 1 1 306.36 5
12201504 220060000 10000 1 1 361.72 7
12201505 220080000 0 i I 359.04 8

• rightboundarycondition

12201601 304010000 0 1 1 359.04 1
12201602 304020000100001 1 361.72 3
12201603 304040000 0 I 1 306.36 5
12201604 304030000-100001 1 361.72 7
12201605 304010000 0 1 1 359.04 8

• heat source

12201701 0 0 0 0 8

, additional left boundary conditions

12201801 O. 10.0 10.0 0.0 O. 0.0 O. 1. 8

• additional right boundary conditions

12201901 O. I0.0 I0.0 0.0 O. 0.0 O. I. 8
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$ ht str no. 300-1 blsg external dc pipe to environ

•htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
13001000 5 5 2 1 0.0486 0

,htstr mesh locn meshfmt
13001100 0 1

• htstr intervals rr. coord
13001101 2 0.0572
12001102 2 0.1572

• htstr compxnno. interval
13001201 5 2
13001202 9 4

• htstr source interval
13001301 0.0 4

•htstr temp mesh pt.
13001401 564.0 5

•htstr left vol incr b.cond sa code area/factor ht str no.
13001501 300010000 0 1 1 9.0016 1
13001502 300020000 0 1 1 8.3920 2
13001503 300030000 10000 1 1 10.2616 4
13001504 300050000 0 1 1 10.2380 5

•htstr right vol incr b.cond sa code area/factor ht str no.
130016019000100000 1 1 9.0016 1
13001602 900010000 0 1 1 8.3920 2
13001603 900010000 0 1 1 10.2616 4
13001604 900010000 0 1 1 10.2380 5

,htstr s. type s. mult left heat right heat ht str no.
13001701 0 0 0 0 5

13001801 O. 10.0 10.0 O. O. O. O. 1. 5

13001901 O. 10.0 10.0 O. O. O. O. 1. 5

$ ....................................... ======$

$ ht str no. 300-2 blsg upper dc to separator

•htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
13008000 2 2 2 1 0.2514 0

•htstr mesh locn meshfmt
13008100 0 1

•htstr intervals rr. coord
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13002101 1 0.2554

*htstr compxnno. interval
13002201 5 1

,htstr source interval
13002301 0.0 I

,htstr tempflg
13002400 0

,htstr temp meshpt.
13008401 560. 8

,htstr leftro1 incr b.condsa code area/factorhtstrno.
130025013040500000 1 1 0.6461 1
13002502 308010000 0 1 1 2.120 2

,htstr right vol incr b.cond sa code area/factor ht str no.
13002601 300010000 0 1 1 0.6461 1
13002602 308010000 0 1 1 2.120 2

,htstr s. type s. mult left heat right heat ht str no.
13002701 0 0 0 0 2

13002801 O. 10.0 i0.0 O. O. O. O. I. 2

13002901 O. I0.0 10.0 O. O. O. O. I. 1
13002902 O. I0.0 10.0 O. O. O. O. i. 2

$======: ......... $

$ ht str _;o. 300-3 blsg upper sg shell to environ

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
13003000 4 6 2 1 0.4375 0

,htstr meshlocn meshfmt
13003100 0 I

,htstr intervals rt.coord
13003101 1 0.4405
13003102 2 0.4785
13003103 2 0.6035

,htstr compxnno. interval
13003201 5 1
13003202 6 3
13003203 9 5

,htstr source interval
13003301 0.0 5
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,htstr temp flg
13003400 0

,htstr temp meshpt.
13003401 530. 6

•htstr left vol incr b.cond sa code area/factor ht str no.
13003501 300010000 0 1 1 0.6461 1
13003502 304050000 0 1 1 1.0104 Z
13003503 312010000 0 1 1 2.120 3
13003504 316010000 0 1 1 3.4278 4

•htstr right vol incr b.cond sa code area/factor ht str no.
13003601 900010000 0 1 1 0.6461 1
13003602 900010000 0 1 1 1.0104 Z
13003603 900010000 0 1 1 2.120 3
13003604 900010000 0 1 1 3.4278 4

,htstr s. type s. mult left beat right heat ht str no.
13003701 0 0 0 0 4

13003801 O. 10.0 10.0 O. O. O. O. 1. 1
13003802 O. 10.0 10.0 O. O. O. O. 1. 2
13003803 O. I0.0 10.0 O. O. O. O. 1. 3
13003804 O. 10.9 10.0 O. O. O. O. 1. 4

13003901 O. 10.0 10.0 O. O. O. O. 1. 4

$ ht str no. 300-4 blsg lower sg dc to boiler,mwm_mmm_

,htstr ht strs mpts geom init 1.coord refl b.vol axl. incr
13004000 1 2 2 1 O.345 0

•htstr mesh locn mesh fmt
13004100 0 1

,htstr intervals rr. coord
13004101 1 0.351

,htstr compxnno. interval
13004201 5 1

,htstr source interval
13004301 0.0 1

,htstr temp flg
13004400 0

,htstr 'temp mesh pt.
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13004401 560. 2

,htstr left vol incr b.cond sa code area/factor ht str no.
13004501 304010000 0 1 1 1.0637 1

,htstr right vol incr b.cond sa code area/factor ht str no.
13004601 300050000 0 1 1 1.0637 1

,htstr s. type s. mult left heat right heat ht str no.
13004701 0 0 0 0 1

13004801 O. 10.0 10.0 O. O. O. O. 1. 1

13004901 O. 10.0 10.0 O. O. O. O. 1. 1

$ ................ $
$ ht str no. 300-5 blsg lower sg dc wall to environ
, *

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
13005000 1 6 2 1 0.370 0

,htstr mesh iocn meshfmt
13005100 0 1

,htstr intervals rr. coord
13005101 1 0.373
13005102 2 0.405
13005103 2 0.530

,htstr compxnno. interval
13005201 5 1
13005202 6 3
13005203 9 5

,htstr source interval
13005301 0.0 5

*htstr temp flg
13005400 0

,htstr temp mesh pt.
13005401 530. 6

,htstr left vol incr b.cond sa code area/factor ht str no.
13005501 300050000 0 1 1 1.2637 1

,htstr right vol incr b.cond sa code area/factor ht str no.
13005601 900010000 0 1 1 1.2637 1

,htstr s. type s. mult left heat right heat ht str no.
13005701 0 0 0 0 1
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13005801 O. 10.0 10.0 O. O. O. O. 1. 1

13005901 O. 10.0 10.0 O. O. O. O. I. 1

$ -.......... $
$ ht str no. 304-1 blsg boiler wall to environ

•htstr ht strs m pts geom hit 1.coord refl b.vol axl. incr
13041000 5 6 2 1 O.347 0

•htstr meshlocn mesh fmt
13041100 0 1

,htstr intervals rr. coord
13041101 1 0.350
13041102 2 O.380
13041103 2 O.505

•htstr compxnno. interval
13041201 5 1
13041202 6 3
13041203 9 5

,htstr source • interval
13041301 O.0 5

•htstr temp flg
13041400 0

,htstr temp mesh pt.
13041401 550. 6

,htstr left vol incr b.cond sa code area/factor ht str no.
13041501 304010000 0 1 1 1.2827 1
13041502 304020000 I0000 1 1 2.5654 3
13041503 304040000 0 1 1 2.098 4
13041504 304050000 0 1 1 0.3658 5

•htstr right vol incr b.cond sa code area/factor ht str no.
13041601 900010000 0 1 1 1.2827 1
13041602 900010000 0 1 1 2.5654 3
13041603 900010000 0 1 1 2.098 4
130416049000100000 1 1 0.3658 5

,htstr s.type s.mult leftheat rightheat htstrno.
13041701 0 0 0 0 5

13041801 O. 10.0 10.0 O. O. O. O. 1. 4
13041802 O. 10.0 10.0 O. O. O. O. 1. 5
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13041901 O. I0.0 i0.0 O. O. O. O. I. 5

$ $
$ ht str no. 312-1 blsg separator to sep bypass

•htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
13121000 1 2 2 1 0.2982 0

,htstr mesh locn mesh fmt
13121100 0 1

,htstr intervals rr. coord
13121101 1 0.3012

•htstr compxnno. interval
131212O1 5 1

•htstr source interval
13121301 0.0 1

•htstr temp fig
1312140O 0

•htstr temp meshpr.
13121401 550. 2

•htstr left vol incr b.cond sa code area/factor ht str no.
13121501 308010000 0 1 1 1.7886 1

,htstr right vol incr b.cond sa code area/factor ht str no.
13131601 312010000 0 1 1 1.7886 1

,htstr s. type s. mult left heat right heat ht str no.
13121701 0 0 0 0 1

13121801 O. 10.0 10.0 O. O. O. O. 1. 1

13121901 O. 10.0 10.0 O. O. O. O. 1. 1

$ ............................ $
$ ht str no. 316-1 blsg hemisph top to environ

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incz
13161000 1 6 3 1 0.447 0

•htstr mesh locn mesh fmt
13161100 0 1

•htstr intervals rt. coord
13161101 1 0.451
13161102 2 0.473
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13161103 2 0.598

*htstr compxnno. interval
13161201 5 1
13161202 6 3
13161203 9 5

,htstr source interval
13161301 0.0 5

,htstr tempflg
1316140O 0
*

,htstr temp meshpt.
13161401 550. 6

,htstr leftvol incr b.condsa code area/factorht strno.
131615013160100000 I 1 0.391 1

,htstr rightvol incr b.condsa code area/factorht strno.
13161601 900010000 0 1 1 0.391 1

,htstr s. type s. mult left heat right heat ht str no.
13161701 0 0 0 0 1

13161801 O. 10.0 10.0 O. O. O. O. 1. 1

13161901 O. 10.0 10.0 O. O. O. O. 1. 1

$ primarylooppipingheatstructures $

$ ht str no. 400-1 il + bl hl heat struct

,htstr ht strs mpts geom init 1.coord refl b.vol axl. incr
14001000 8 5 2 1 O.1035 0

,htstr meshlocn mesh fmt
14001100 0 1

,htstr intervals rr. coord
14001101 2 O.1981
14001102 2 0.3231

,htstr compxnno. interval
14001201 5 2
14001202 9 4

,htstr source interval
14001301 0.0 4
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,htstr temp flg
14001400 0

•htstr temp meshpt.
14001401 597.0 5

•htstr left vol incr b.cond sa code area/factor ht str no.
14001501 400010000 0 1 1 1.3246 1
14001502 404010000 0 1 1 1.2668 2
14001503 408010000 0 1 1 0.5968 3
140015044080200000 1 1 0.5278 4
14001505 200010000 0 1 1 1.3246 5
14001506 204010000 0 1 1 1.2668 6
14001507 208010000 0 1 1 0.5968 7
14001508 208020000 0 1 1 0.5278 8

•htstr right vol incr b.cond sa code area/factor ht str no.
14001601 900010000 0 1 1 1.3246 1
14001602900010000 0 1 1 1.2668 2
14001603 900010000 0 I 1 0.5968 3
14001604 900010000 0 i I 0.5278 4
14001605 900010000 0 1 1 1.3246 5
14001606 900010000 0 1 1 1.2668 6
14001607 900010000 0 1 1 0.5968 7
14001608 900010000 0 1 1 0.5278 8

,htstr s.type s.mult leftheat rightheat ht strno.
14001701 0 0 0 0 8

14001801 O. I0.0 i0.0 O. O. O. O. i. 8

14001901 O. I0.0 10.0 O. O. O. O. I. 8

$ ........$
$ ht str no. 400-2 il + hl col heat struct

•htstr ht strs m pts geom iuit 1.coord refl b.vol axl. incr
14002000 18 5 2 1 0.0841 0

•htstr meshlocn meshfat
14002100 0 1

•htstr intervals rr. coord
14002101 2 O.1219
1,'1002102 2 0.2469

• htstr compxnno. interval
14002201 5 2
14002202 9 4

•htstr source interval
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14002301 0.0 4

•htstr temp flg
14002400 0

•htstr temp meshpt.
14002401 557. 5

•htstr leftvol incr b.condsa code area/factorhtstrno.
140025014320100000 1 1 0.516 1
14002502 432020000 10000 1 1 1.2422 4
14002503 432050000 0 1 1 1.1919 5
14002504 436010000 0 1 1 1.1919 6
14002505 436020000 i0000 1 1 1.1222 9
14002506 232010000 0 1 1 0.516 10
14002507 232020000 I0000 1 1 1.2422 13
14002508 232050000 0 1 1 1.1919 14
14002509 236010000 0 1 l 1.1919 15
14002510 236020000 10000 1 1 1.1222 18

•htstr right ro1 incr b.cond sa code area/factor ht str no.
14002601 900010000 0 1 1 0.516 1
14002602 900010000 0 1 1 1.2422 4
140026039000100000 1 1 1.1919 6
14002604 900010000 0 1 1 1.1222 9
14002605 900010000 0 1 1 0.516 10
14002606 900010000 0 1 1 1.2422 13
14002607 900010000 0 1 1 1.1919 15
14002608 900010000 0 1 1 1.1222 18

•htstr s. type s. mult left heat right heat ht str no.
14002701 0 0 0 0 18

14002801 O. 10.0 10.0 O. O. O. O. 1. 18

14002901 O. 10.0 10.0 O. O. 0 O. 1. 18

$ $
$ $
$ ht str no. 400-3 il + bl cl heat struct

•htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
14003000 7 5 2 1 0.1035 0

•htstr mesh locn mesh fmt
14003100 0 1

•htstr intervals rt. coord
14003101 2 O.1937
14003102 2 0.3187
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*htstr compxnno. interval
14003201 5 2
14003202 9 4

,htstr source interval
14003301 O.0 4

,htstr temp flg
14003400 0

,htstr temp meshpt.
14003401 557.0 5

*htstr left vol incr h.cond sa code area/factor ht str no.
14003501 444010000 0 1 1 1.0562 1
14003502 448010000 0 1 1 1.1067 2
14003503 452010000 0 1 1 1.3125 3
14003504 244010000 0 1 1 0.647 4
14003505 248010000 0 1 1 0.878 5
14003506 252010000 10000 1 1 0.9752 7

,htstr right vol incr b.cond sa code area/factor ht str no.
14003601 900010000 0 1 1 1.0562 1
14003602 900010000 0 i I 1.1067 2
14003603 900010000 0 1 1 1.3125 3
14003604 900010000 0 1 1 0.647 4
14003605 900010000 0 1 1 0.878 5
14003606 900010000 0 1 1 0.9752 7

,htstr s. type s. mult left heat right heat ht str no.
14003701 0 0 0 0 7

14003801 O. 10.0 10.0 O. O. O. O. 1. 7

14003901 O. 10.0 10.0 O. O. O. O. 1. 7

$........... $
$ ht str no. 412-1 ilsg inlet/outlet plnmhemisph

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
14121000 2 6 3 1 O.377 0

,htstr meshlocn mesh fmt
14121100 0 1

,htstr intervals ft. coord
14121101 1 0.380
14121102 2 0.430
14121103 2 0.555

,htstr compxnno. interval
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14121201 5 I
14121202 6 3
14121203 9 5

•htstr source interval
14121301 0.0 5

•htstr temp flg
14121400 -I

,htstr temperature distribution for heat structure 01
14121401 597.000 597.000 597.000 597.000 597.000
+ 597.000
,htstr temperature distribution for heat structure 02
14121402 557.000 557.000 557.000 557.000 557.000
+ 557.000

,htstr left vol incr b.cond sa code area/factor ht str no.
14121501 412010000 0 1 1 0.1872 1
14121502 428010000 0 1 1 0.1872 2

•htstr right vol incr b.cond sa code area/factor ht str no.
14121601 900010000 0 1 1 0.1872 2

•htstr s. type s. mult left heat right heat ht str no.
14121701 0 0 0 0 2

14121801 O. I0.0 10.0 O. O. O. O. 1. 2

14121901 O. 10.0 10.0 O. O. O. O. I. 2

$ ........... $
$ ht str no. 412-2 ilsg inlet/outlet phm walls

•htstr ht strs m pts geom init l.coord refl b.vol axl. incr
14122000 4 6 2 1 0.365 0

•htstr mesh locn mesh fmt
14122100 0 1

•htstr intervals rr. coord
14122101 1 0.368
14122102 2 0.434
14122103 2 0.559

•htstr compxnno. interval
14122201 5 1
14122202 6 3
14122203 9 5

•htstr source interval

174



14122301 0.0 5

• htstr temp flg
14122400 -1

• ht;tr temperature distribution for heat structure Ol
14122401 597.000 597.000 597.000 597.000 597.000
+ 597.000
,htstr temperature distribution for heat structure 02
14122402 557.000 557.000 557.000 557.000 557.000
+ 557.000
• htstr temperature distribution for heat structure 03
14122403 597.000 597.000 597.000 597.000 597.000
+ 597.000
• htstr temperature distribution for heat structure 04
14122404 557.000 557.000 557.000 557.000 557.000
+ 557.000

•htstr leftvol incr b.condsacode area/factorht strno.
141225014120100000 1 I 0.4237 1
14122502 428010000 0 1 1 0.4237 2
141225034160100000 1 1 1.1035 3
14122504 484010000 0 1 1 1.1035 4

•htstr right vol incr b.cond sa code area/factor ht str no.
14122601 900010000 0 1 1 0.4237 2
14122602 900010000 0 1 1 1.1035 4

•htstr s.type s.mult leftheat rightheat htstrno.
14122701 0 0 0 0 4

14122801 O. 10.0 10.0 O. O. O. O. 1. 2
14122802 O. 10.0 10.0 O. O. O. O. 1. 4

14122901 O. I0.0 10.0 O. O. O. O. 1. 4

$===== .................. $

• ht str no. 420-1 intact loop sg tubes
********************************************************************

14201000 8 8 2 1 0.00980
14201100 0 1

, tube mesh interval

14201101 7 0.0127

• heat structure composition
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14201201 5 7

* heat source distribution

14201301 0.0 7

, initial temperature flag

14201400 0
14201401 562.4 8

, left boundary condition

14201501 420010000 0 1 1 359.04 1
14201502 420020000 10000 1 I 361.72 3
14201503 420040000 10000 1 1 306.36 5
14201504 420060000 10000 1 1 361.72 7
14201505 420080000 0 1 1 359.04 8

, right boundary condition

14201601 504010000 0 1 1 359.04 1
14201602 504020000 I0000 1 1 361.72 3
14201603 504040000 0 1 1 306.36 5
14201604 504030000-I0000 1 1 361.72 7
14201605 504010000 0 1 1 359.04 8

, heat source

14201701 0 0 0 0 8

, additional left boundaryconditions

14201801 0. 10.0 10.0 0.0 O. 0.0 O. 1. 8

* additional right boundaryconditions

14201901 0. I0.0 i0.0 0.0 O. 0.0 O. 1. 8

$ ht str no. 420-2 ilsg inlet/outlet tube sheet

,htstr ht strs m pts geom init l.coord refl b.vol axl. incr
14202000 2 4 2 1 0.0098 0

,htstr meshlocn mesh fmt
14202100 0 1

,htstr intervals rt. coord
14202101 3 0.0163
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*htstr compxnno. interval
14202201 5 3
*

*htstr source interval
14202301 0.0 3

*htstr temp fig
142O24O0 -1
*

*htstr temperature distribution for heat structure 01
14202401 597.000 597.000 597.000 597.000
*htstr temperature distribution for heat structure 02
14202402 557.000 557.000 557.000 557.000

,htstr leftvol incr b.condsacode area/factorhtstrno.
142025014200100000 1 I 45.40 1
142025024200800000 1 1 45.40 2

,htstr right vol incr b.cond sa code area/factor ht str no.
14202601 0 0 0 1 45.40 2

,htstr s. type s. mult left heat right heat ht str no.
14202701 0 0 0 0 2

14202801 O. 10.0 10.0 O. O. O. O. 1. 2

$ ht str no. 500-1 ilsg external dc pipe to environ

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
15001000 5 5 2 1 0.0486 0

,htstr mesh locn meshfmt
15001100 0 1

,htstr intervals rr. coord
15001101 2 0.0572
15001102 2 0.1572

,htstr compxnno. interval
15001201 5 2
15001202 9 4

,htstr source interval
15001301 0.0 4

,htstr temp meshpt.
15001401 564.0 5
*

,htstr left vol incr b.cond sa code area/factor ht str no.
15001501 500010000 0 1 1 9.0016 1
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15001502 500020000 0 I 1 8.3920 2
15001503 500030000 10000 I I 10.2616 4
15001504 500050000 0 1 1 10.2380 5

*htstr right vol incr b.cond sa code area/factor ht str no.
15001601 900010000 0 1 1 9.0016 1
15001602 900010000 0 l 1 8.3920 2
15001603 900010000 0 1 1 10.2616 4
15001604 900010000 0 1 1 10.2380 5

,htstr s.type s.mlt leftheat rightheat htstrno.
15001701 0 0 0 0 5

15001801 O. 10.0 10.0 O. O. O. O. I. 5

15001901 O. I0.0 10.0 O. O. O. O. 1. 5

$ ...... $
$ ht str no. 500-2 ilsg upper dc to separator

,htstr ht strs m pts geom init l.coord refl b.vol axl. incr
15002000 2 2 2 1 0.2514 0

,htstr mesh locn mesh fmt
15002100 0 I

,htstr intervals lt. coord
15002101 1 0.25_

,htstr compxnno. interval
15002201 5 1

,htstr source interval
15002301 0.0 1

,htstr temp flg
15002400 0

,htstr temp meshpt.
15002401 560. 2

,htstr left vol incr b.cond sa code area/factor ht str no.
15002501 504050000 0 1 1 0.6461 1
15002502 508010000 0 1 1 2.120 2

,htstr right vol incr b.cond sa code area/factor ht str no.
15002601 500010000 0 1 1 0.6461 1
15002602 508010000 0 1 1 2.120 2

,htstr s. type s. mult left heat right heat ht str no.
15002701 0 0 0 0 2
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15002801 O. 10.0 10.0 O. O. O. O. 1. 2

15002901 O. 10.0 10.0 O. O. O. O. 1. 1
15002902 O. 10.0 10.0 O. O. O.O. 1. 2

$..... $
$ htstrno.500-3 ilsguppersg shelltoenviron

•htstr htstrs m pts geom init l.coord refl b.volaxl.£ncr
15003000 4 6 2 1 0.4375 0

•htstr mesh locn mesh fmt
1500310O 0 1

•htstr intervals rr.coord
15003101 1 0.4405
15003102 g 0.4785
15003103 2 0.6035

,htstr compxnno. interval
15003201 5 1
15003202 6 3
15003203 9 5

•htstr source interval
15003301 0.0 5

,htstr temp flg
15003400 0

•htstr temp meshpt.
15003401 530. 6

,htstr leftvol incr b.condsacode area/factorht strno.
150035015000100000 1 1 0.6461 1
15003502 504050000 0 1 1 1.0104 2
15003503 512010000 0 1 1 2.120 3
15003504 516010000 0 1 1 3.4278 4

,htstr right vol incr b.cond sa code area/factor ht str no.
15003601 900010000 0 1 1 0.6461 1
15003602 900010000 0 1 1 1.0104 2
15003603 900010000 0 1 1 2.120 3
15003604 900010000 0 1 1 3.4278 4

• htstr s. type s. mult left heat rightheat ht str no.
15003701 0 0 0 0 4

15003801 O. 10.0 10.0 O. O. O. O. 1. 1
15003802 O. 10.0 10.0 O. O. O. O. 1. 2
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15003803 O. 10.0 10.0 O. O. O. O. 1. 3
15003804 O. 10.0 10.0 O. O. O. O. 1. 4

15003901 O. 10.0 10.0 O. O. O. O. 1. 4

$ ............ $
$ ht str no. 500-4 ilsg lower sg dc to boiler

•htstr ht strs m pts geom hit 1.coord refl b.vol axl. incr
15004000 1 2 2 I 0.345 0

•htstr mesh locn mesh fmt
150041.00 0 1

•htstr intervals ft. coord
15004101 1 0.351

•htstr compxnno. interval
15004201 5 1

•htstr source interval
15004301 O.0 1

,htstr temp flg
15004400 0

,htstr temp mesh pt.
15004401 560. 2

•htstr left vol incr b.cond sa code area/factor ht str no.
15004501 504010000 0 1 1 1.0637 1

,htstr right vol incv b.cond sa code area/factor ht str no.
15004601 500050000 0 1 1 1.0637 1

,htstr s. type s. mult left heat right heat ht str no.
15004701 0 0 0 0 1

15004801 O. 10.0 10.0 O. O. O. O. 1. 1

15004901 O. 10.0 10.0 O. O. O. O. 1. 1

$ ........................ $
$ ht str no. 500-5 ilsg lower sg dc wall to environ

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
15005000 1 6 2 1 O.370 0

,htstr mesh locn mesh fmt
15O05100 0 1
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•htstr intervals rt. coord
15005101 1 0.373
15005102 2 O.405
15005103 2 O.530

•htstr compxnno. interval
15005201 5 I
15005202 6 3
15005203 9 5

•htstr source interval
15005301 0.0 5

•htstr temp flg
15005400 0

•htstr temp mesh pt.
15005401 530. 6

•htstr left vol incr b.cond sa code area/factor ht str no.
15005501 500050000 0 1 1 1.2637 1

,htstr right vol incr b.cond sa code area/factor ht str no.
15005601 900010000 0 1 1 1.2637 1

•htstr s. type s. _ult left heat right heat ht str no.
15005701 0 0 0 0 1

15005801 O. 10.0 10.0 O. O. O. O. 1. 1

15005901 O. 10.0 10.0 O. O. O. O. 1. 1

$ -............ $
$ ht strno.504-I ilsgboilerwalltoenviron

•htstr ht strs m pts geom init 1.coord refl b.volaxl.incr
15041000 5 6 2 1 0.347 0

•htstr mesh locn mesh fmt
150411OO 0 1

,htstr intervals rr. coord
15041101 1 O.350
15041102 2 0.380
15041103 2 0.505

•htstr compxnno. interval
15041201 5 1
15041202 6 3
15041203 9 5

181



•htstr source interval
15041301 0.0 5

,htstr temp flg
15041400 0

•htstr temp mesh pr.
15041401 550. 6

•htstr left vol incr b.cond sa code area/factor ht str no.
150415015040100000 I 1 1.Z827 1
15041502504020000I0000 I 1 2.5654 3
150415035040400000 I I 2.098 4
150415045040500000 1 I 0.3658 5

,htstr right vol incr b.cond sa code area/factor ht str no.
150416019000100000 I I 1.2827 1
150416029000100000 1 I 2.5654 3
15041603 900010000 0 1 1 2.098 4
15041604 900010000 0 1 1 0.3658 5

,htstr s. type s. mult left heat right heat ht str no.
15041701 0 0 0 0 5

15041801 O. 10.0 I0.0 O. O. O. O. i. 4
15041802 O. I0.0 10.0 O. O. O. O. 1. 5

15041901 O. 10.0 I0.0 O. O. O. O. i. 5

$ $
$ ht str no. 512-1 ilsg separator to sep bypass

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
15121000 ! 2 2 1 0.2982 0

•htstr meshlocn meshfmt
15121100 0 1

,htstr intervals rr. coord
15121101 1 0.3012

•htstr compxnno. interval
15121201 5 1

,htstr source interval
15121301 0.0 1

,htstr temp flg
15121400 0

•htstr temp mesh pt.
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15121401 550. 2

,htstr left vol incr o.cond sa code area/factor ht str no.
15121501 508010000 0 1 1 1.7886 1

,htstr right ro1 incr b.cond sa code area/factor ht str no.
15121601 512010000 0 1 1 1.7886 1

•htstr s. type s. mult left heat fight heat ht str no.
15121701 0 0 0 0 1

15121801 O. 10.0 10.0 O. O. O. O. 1. 1

15121901 O. 10.0 10.0 O. O. O. O. 1. 1

$ .................. .$
$ ht str no. 516-1 ilsg hemisphtop to environ

,htstr ht strs mpts geom init 1.coord refl b.vol axl. incr
15161000 I 6 3 I 0.447 0

•htstr meshlocn meshfmt
15161100 0 1

,htstr intervals rr. coord
15161101 1 0.451
15161102 2 0.473
15161103 2 0.598

•htstr compxnno. interval
15161201 5 1
15161202 6 3
15161203 9 5

,htstr source interval
15161301 0.0 5

,htstr temp flg
15161400 0

,htstr temp mesh pt.
15161401 550. 6

,htstr left ro1 incr b.cond sa code area/factor ht str no.
15161501 515010000 0 1 1 0.391 1

,htstr right vol incr b.cond sa code area/factor ht str no.
15161601 900010000 0 1 1 0.391 1

,htstr s. type s. mult left heat right heat ht str no.
15161701 0 0 0 0 1
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15161801 O. 10.0 10.0 O. O. O. O. 1. 1

15161901 O. 10.0 10.0 O. O. O. O. 1. 1

$ ht str no. 610-1 pfizer wall heat struct

,htstr ht strs mpts geom init 1.coord refl b.vol axl. incr
16101000 7 6 2 1 0.300 0

•htstr mesh locn meshfmt
16101100 0 1

•htstr intervals ft. coord
16101101 1 0.303
16101102 2 0.360
16101103 2 O.485

•htstr compxnno. interval
16101201 5 1
16101202 6 3
16101203 9 5

,htstr source interval
16101301 0.0 5

,htstr temp flg
16101400 0

•htstr temp meshpt.
16101401 650. 6

•htstr left vol incr b.cond sa code area/factor ht str no.
16101501 610020000 I0000 1 1 0.475 2
16101502 610040000 0 I 1 0.600 3
16101503 610050000 I0000 1 1 0.682 5
16101504 610070000 10000 1 1 0.5375 7

,htstr right vol incr b.cond sa code area/factor ht str no.
16101601 900010000 0 1 1 0.475 2
16101602 900010000 0 1 1 0.600 3
16101603 900010000 0 1 1 0.682 5
16101604 900010000 0 1 1 0.5375 7

•htstr s. type s. mult left heat right heat ht str no.
16101701 0 0 0 0 7

16101801 O. 10.0 10.0 O. O. O. O. 1. 5
16101802 O. 10.0 10.0 O. O. O. O. 1. 7
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16101901 O. 10.0 10.0 O. O. O. O. 1. 7

$ -............................................. $
$ ht str no. 610-2 pfizer top (hemisph) heat struct

,htstr ht strs mpts geom init 1.coord refl b.vol axl. incr
16102000 1 6 3 1 0.323 0

,htstr mesh locn mesh fret
16102100 0 1

,htstr intervals ft. coord
16102101 1 0.326
16102102 2 0.383
16102103 2 0.508

,htstr compxnno. interval
161O22O1 5 1
16102202 6 3
16102203 9 5

•htstr source interval
16102301 0.0 5

,htstr temp flg
16102400 0

,htstr temp meshpt.
16102,401 650. 5
16102402 650. 6

,htstr left vol incr b.cond sa code area/factor ht str no.
16102501 610010000 0 1 1 0.311 1

•htstr right vol incr b.cond sa code area/factor ht str no.
16102601 900010000 0 1 1 0.311 1

•htstr s. type s. mult left heat right heat ht str no.
16102701 0 0 0 0 1

16102801 O. 10.0 10.0 O. O. O. O. 1. 1

16102901 O. 10.0 10.0 O. O. O. O. 1. 1

$ ................................... $
$ ht str no. 610-3 prizer hot (flange) heat struct

,htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
16103000 1 6 1 1 0.0 0

,htstr mesh locn mesh fmt
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16103100 0 1

,htstr intervals rr. coord
16103101 1 0.003
16103102 2 0.8374
16103103 2 0.9624

,htstr compxnno. interval
16103201 5 1
16103202 6 3
16103203 9 5

,htstr source interval
16103301 0.0 5

,htstr temp flg
16103400 0

,htstr temp meshpt.
16103401 650. 6

•htstr left vol incr b.cond sa code area/factor ht str no.
16103501 610080000 0 1 1 0.2731 1

,htstr right vol incr b.cond sa code area/factor ht str no.
16103601 900010000 0 1 1 0.2731 1

•htstr s. type s. mult left heat right heat ht str no.
16103701 0 0 0 0 1

16103801 O. 10.0 10.0 O. O. O. O. 1. 1

16103901 O. 10.0 10.0 O. O. O. O. 1. 1

$....................... $
$ ht str no. 610-4 prizer htrs (prop+bkup)ht struct

• htstr ht strs m pts geom init 1.coord refl b.vol axl. incr
16104000 2 3 2 1 0.0 0

• htstr mesh locn mesh fmt
16104100 0 1

•htstr intervals rt. coord
16104101 2 0.0115

•htstr compxnno. interval
16104201 2 1
16104202 5 2

•htstr source interval
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15104301 1.0 1
15104302 0.0 2

,htstr temp flg
15104400 0

,htstr temp meshpr.
16104401 650. 3

,htstr left vol incr b.cond sa code area/factor ht str no.
16104501 0 0 0 0 0 2

,htstr right vol incr b.cond sa code area/factor ht str no.
15104601610070000I0000 1 1 0.5375 2

•htstr s.type s._ult leftheat rightheat htstrno.
15104701 10606 O.5 O.0 O.0 2

15104901 O. 10.0 10.0 O. O. O. O. 1. 2

, themal properties

20100100 thl/fctn 1 1 , mgo
20100200 tbl/fctn 1 1 • nicr
20100300 tbl/fctn 1 1 • copper
20100400 tbl/fctn 1 1 , inconel
20100500 thl/fctn 1 1 * stainless steel
20100500 c-steel • carbon steel
20100700 tbl/fctn 1 1 , a12o3
20100900 tbl/fctn I I * rocl_ool insulation

• themal conductivity

• togo

20100101 293.2 0.814 1273.2 1.047

• nicr heater

ZOlOOZO1 293.15 8.78 573.15 11.3 773.15 13.81 1073.15 18.83
20100202 1273.15 22.18 1473.15 25.52 10000.0 25.52

, copper

20100301 373.15 379. 473.15 374. 573.15 369.
20100302 673.15 363. 873.15 353.

, inconel 600
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20100401 373.15 15.8 573.15 18.9 873.15 23.8 1173.15 29.3

,stainless steel
20100501 273.15 12.98 1199.82 25.1 10000.0 25.1

, aluminumoxide

20100701 373.15 25.122 473.15 20.935 573.15 16.748 773.15 12.561
20100702 1073.15 8.374 1473.15 8.374

, roclc#ool insulation

20100901 311.15 0.1192 422.15 0.1681 533.15 0.2166
20100902 811.15 0.3448

, volumetric heat capacity

* mgo
20100151 293.15 2.88e6 373.15 3.04e6 473.15 3.15e6
20100152 573.15 3.20e6 673.15 3.25e6 773.15 3.29e6
20100153 873.15 3.Me6 973.15 3.44efi 1073.15 3.53e6
20100154 1173.15 3.63e0

* nicr heater

20100251 373.15 3.23e+6 573.15 3.62e+6 773.15 4.10e+6
20100252 1073.15 4.61e+6 1173.15 4.73e+6 1273.15 4.95e+6
20100253 1473.15 5.29e+6 10000.0 5.29e+6
, copper

20100351 3.43e6

, inconel 600

20100451 373.15 3.94e+6 573.15 4.18e+6 873.15 4.71e+6
20100452 1173.15 5.17e+6

,stainless steel
20100551 273.15 3.83e+6 366.5 3.83e+6 477.59 4.19e+6
20100552 588.59 4.336e+6 699.82 4.504e+6 810.93 4.639e+6
20100553 922.04 4.773e+6 1144.26 5.076e+6 1366.5 5.376e+6
20100554 1477.59 5.M6e+6 10000.0 5.546e+6

, aluminumoxide

20100751 373.15 3.015e+6 473.15 3.482e+6 573.15 3.796e+6
20100752 673.15 3.946e+6 773.15 4.093e+6 873.15 4.239e+6
20100753 973.15 4.384e+6 1073.16 4.373e+6 1173.16 4.529e+6
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20100754 1373.16 4.529e+6 1473.15 4.685e+6

* roc_ool
20100951 1.36e+5

$............ $

, core power

20288800 power 501
20288801 -1.0 10.00e+6
20288802 0.0 10.00e+6
20288803 37.0 10.00e+6
20288804 38.0 9.84e+6
20288805 51.0 8.61e+6
20288806 66.0 7._e+6
20288807 91.0 5.97e+6
20288808 110.0 5.13e+6
20288809 156.0 3.68e+6
20288810 205.0 2.90e+6
20288811 291.0 2.42e+6
20288812 405.0 1.80e+6
20288813 491.0 1.71e+6
20288814 591.0 1.60e+6
20288815 791.0 1.51e+6
20288816 991.0 1.45e+6

, pressurizer heater power

20260000 reac-t • backup heaters
20260001 15.34e6 1.125e5
20260002 15.40e6 1.125e5
20250003 15.40e6 0.0

20260100 reac-t • proportional heaters
20260101 15.41e6 7.5e3
20260102 15.62e6 0.0

, plot variables

, control systems
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• calculatetimestep

20500100 "time stp" sum 1.0000000 .200000001
80500101 0.0 1.0 time 0
20500102 -1.0 cntrlvar 2

20500200"oldtime" mult 1.00000000.0 1
20500201 time 0

, control system turbine bypass valve control
, during loca calcualtions
• based on meanprimary temperature control

• calculate il + bl meantemperature and select the larger

20503000"ilmtemp" sum 1.0000000580.373881
20503001 0.0 0.5 tempf 452010000
20503002 0.5 tempf400010000

80503100"blmtemp" sum 1.0000000580.357641
20503101 0.0 0.5 tempf 252010000
20503102 0.5 tempf200010000

20503200 "ilmtempl" triptmit 1.0000000 1.0000000 1
20503201 514

20503300 "blmtempl" tripunit 1.0000000 0.0 1
20503301 516

20503400 "cilmtmp " mult 1.0000000 580.37388 1
20503401 cntrlvar 32 cntrlvar 30

_0503500 %lmtempl" mit 1.0000000 0.0 1
_0503501 cntrlvar 33 cntrlvar 31

20503600 "pmtemp " sum 1.0000000 580.37388 1
20503601 0.0 1.0 cntrlvar 34
20503602 1.0 cntrlvar 35

, input to tb valve control after core trip-pmt setpt = 564.9 k

20503700 "pmterra " sum -.0902500 1.1456230 1
20503701 566.3 -1.0 cntrlvar 36
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• check for reactor scram

20503800 "arcttrp " tripunit 1.0000000 0.0 1
20503801 501

20503900 "arcttrpc" mult 1.0000000 0.0 1
20503901 cntrlvar 38 cntrlvar 37

• tb valve control

20504000 "tbp area" sum 1.0000000 0.0 1
+ 3 O.0 1.0000000
20504001 0.0 1.0 cntrlvar 39

• calculate core collapsed liquid level

20512400 "core irl" sum 1.0000000 3.6600000 1
20512401 O.0 O.filO voidf 124010000
20512402 0.610 voidf 124020000
20512403 O.610 voidf 124030000
20512404 0.610 voidf 124040000
20512405 O.610 voidf 124050000
20512406 O.610 voidf 124060000
*********************************************************************

• calculate core collapsed liquid level ---vessel---
*********************************************************************

20512500 "core iv1" sum 1.0000000 5.8027000 1
20512501 0.0 0,610 voidf 124010000
20512502 0 610 voidf 124020000
20512503 0,610 voidf 124030000
20512504 0,610 voidf 124040000
20512505 0 610 voidf 124050000
20512506 06LO voidf 124060000
20512507 0,867 voidf 128010000
20512508 0,6757 voidf 132010000
20512509 06 voidf 136010000

*********************************************************************

• calculate core heat input
*********************************************************************

20512600 "coreheat" sum 1.00000-6 9.8651798 1
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20512601 O.0 1.0 q 124010000
20512602 1.0 q 124020000
20512603 1.0 q 124030000
20512604 1.0 q 124040000
20512605 1.0 q 124050000
20512606 1.0 q 12_060000

, calculate vessel dc collapsed level

20510900"vsldclvl" sum 1.00000003.66000001
205109010.0 0.610 voidf 108030000
20510902 0.610 voidf 108040000
20510903 0.610 voidf 10_050000
20510904 0.610 voidf 3_08060000
20510905 0.610 voidf 198070000
20510906 0.610 voidf 108080000

******************************************

. energy transferred to generators

20530000"blsgheat'_ sum 1.00000-64.97830411
20530001 0.0 1.0 q 304010000
20530002 1.0 q 304020000
20530003 1.0 q 304030000
20530004 1.0 q 3040_0(_

20550000'_ilsgheat" sum 1.00000-64.97528341
205500010.0 1.0 q 504010000
20550002 1.0 q 504020000
20550003 1.0 q 504030000
20550004 1.0 q 504040000

$calculate sg recirculation ratios

20530100"recircbl" div 1.00000005.02437691
20530101 mflo_j 308010000 mflo_j 301000000

20550100 "recircir' div 1.00000005.0230369 1
20550101 mflo_j 508010000 mflo_j 501000000

• calculate narro_ range sg liquid levels

20530800 "ilsgll " sum .15390000.13184474 1
20530801 0.0 0.600 voidf 300010000
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20530802 2.12 voidf 312010000
20530803 3.7778 voidf 316010000

20550800"blsgll" sum .15390000.127462001
20550801 0.0 0.600 voidf 500010000
20550802 2.12 voidf 512010000
20550803 3.7778 voidf 516010000

* setbl mainfeedwateron 9.5m widerangesg level
***_********_*_********_********_ _*********_***********_,_,_

20535900"bl iv er" sum 1.000000O. 1
20535901 2570. -1.0 cntrlvar309

20536100"bl feed" sum 1.00000002.80000001
20530101 0.0 O.5 mflowj805000000
20536102 2.0 cntrlvar359

* setil mainfeedwateron 9.6m widerangesg level

20555900"il iv er" sum 1.000000 O. 1
20555901 2570. -I.0 cntrlvar509

20556100"il feed" sum 1.00000002.80000001
20556101 0.0 O.5 mflowj805000000
20556102 2.0 cntrlvar559

$ pressurizerheaterpower

20560000"pbkuphtr" function1.00000000.0 1
20560001 p 610010000 600

20560100"pprohtr" function1.0000000836.594461
20560101 p 610010000 601

20560200"bkphtrtp" tripunit1.00000000.0 1
20560201 634

20560300"bkphtrpw" mult 1.00000000.0 1
20560301 cntrlvar 600 cntrlvar 602

20560400 "pzrhtrpw" sum 1.0000000 836.59445 1
20560401 0.0 1.0 cntrlvar 601
20560402 1.0 cntrlvar 603
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20560500 "pzhtrtp" tripuntt 1.0000000 0.0 1
2056O5O1 633

20560600 "pzhtrpw" mult 1.0000000 0.0 1
20560601 cntrlvar 604 cntrlvar 605

$calculate collapsed prssurizer liquid level

20561000 "pzr 1ev " sum 1.00000000 2.594213 1
20561001 O.0 O.201 voidf 610010000
20561002 O.470 voidf 610020000
20561003 O.470 voidf 610030000
20561004 O.600 voidf 610040000
20561005 O.682 voidf 610050000
20561006 O,682 voidf 610060000
20561007 O.5375 voidf 610070000
20561008 O.5375 voidf 610080000

$calculatebrokenloopsteamgeneratormass

20530900"sgbmass" sum 1.00000002860.98431
20530901 O.0 O.3228 rho 300010000
20530902 O.0621 rho 300020000
20530903 O.0759 rho 300030000
20530904 O,0759 rho 300040000
20530905 O.1302 rho 300050000
20530906 O.5839 rho 304010000
20530907 O.5882 rho 304020000
20530908 O.5882 rho 304030000
20530909 O.4951 rho 304040000
20530910 O.7979 rho 3040500..00
20530911 O.5720 rho 308010000
20530912 O.6288 rho 312010000
20530913 2.0288 rho 316010000

$calculate intact loop steam generator mass

20550900 "sga mass" sum 1.0000000 2848.8553 1
20550901 O.0 O.3228 rho 500010000
20550902 O.0621 rho 500020000
20550903 O.0759 rho 500030000
20550904 O.0759 rho 500040000
20550905 O.1302 rho 500050000
20550906 O.5839 rho 504010000
20550907 O.5882 rho 504020000
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lh I_1 ,

20550908 O.5882 rho 504030000
20550909 O.4951 rho 504040000
20550910 O.7979 rho 504050000
20550911 O.5720 rho 508010000
20550912 0.6288 rho 512010000

: 20550913 2.0288 rho 516010000

$calculate intact primary loop mass

20570000 "lh1 mass" sum 1.0000000 2848.8553 1
20570001 O.0 O.04463902 rho 400010000
20570002 O.00093545 rho 402010000
20570003 O.00058598 rho 404010000
20570004 O.04446715 rho 406010000
20570005 O.02373491 rho 408010000
20570006 O.01778686 rho 408020000
20570007 O.1250 rho 412010000
20570008 O.2333 rho 416010000

20570100 "isgmass" sum 1.000000 2500.0 1
20570101 O.0 O.122077 rho 420010000
20570102 O.109029 rho 420020000
20570103 O.109029 rho 420030000
20570104 O.092344 rho 420040000
20570105 O.092344 rho 420050000
20570106 O.109029 rho 420060000
20570107 O.109029 rho 420070000
20570108 O.122077 rho 420080000

20570200 "ils mass" sum 1.000000 2500.0 1
20570201 O.0 O.2323 rho 424010000
20570202 O.125 rho 428010000
20570203 O.0114552 rho 432010000
20570204 O.02757684 rho 432020000
20570205 O.02757684 rho 432030000
20570206 O.02757684 rho 432040000
20570207 O.02646018 rho 432050000
20570208 O.02646018 rho 436010000
20570209 O.02491284 rho 436020000
20570210 O.02611386 rho 436030000
20570211 O.02491284 rho 436040000

20570300 "icl mass" sum 1.000000 2500.0 1
20570301 O.0 O.0235 rho 440010000
20570302 0.03559394 rho 444010000
20570303 O.04025465 rho 448010000
20570304 O.04423125 rho 452010000
20570305 O.040832 rho 740010000
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20570400 "pr mass" sum 1.000000 2500.0 I
20570401 O.0 O.0325 rho 610010000
20570402 O.132869 rho 610020000
20570403 O.132869 rho 610030000
20570404 O.169620 rho 610040000
20570405 O.192801 rho 610050000
20570406 O.192801 rho 610060000
20570407 0.146791 rho 610070000
20570408 O.146791 rho 610080000
20570409 O.02382748 rho 6000i0000
20570410 O.03249617 rho 600020000
20570411 O.01905868 rho 600030000
,20570412 O.00791779 rho 620010000
,20570413 O.00791779 rho 620020000

20570500"ilmass" sum 1.0000002500.0 1
20570501 0.0 1.0 cntrlvar700
20570502 1.0 cntrlvar 701
20570503 1.0 cntrlvar 702
20570504 1.0 cntrlvar 703
20570505 1.0 cntrlvar 704

$calculate broken primary loop mass

20570600 "bhl mass" sum 1.0000000 2848.8553 1
20570601 O.0 O.04463902 rho 200010000
20570602 O.00093545 rho 202010000
20570603 O.00058598 rho 204010000
20570604 O.04665091 rho 206010000
20570605 O.02373491 rho 208010000
20570606 0.01778686 rho 208020000
20570607 O.1250 rho 212010000
20570608 O.2323 rho 216010000

20570700 "bsg mass" sum 1.000000 2500.0 1
20570701 O.0 O.122077 rho 220010000
20570702 O.109029 rho 220020000
20570703 O.109029 rho 220030000
20570704 O.092344 rho 220040000
20570705 O.092344 rho 220050000
20570706 O.109029 rho 220060000
20570707 O.109029 rho 220070000
20570708 O.122077 rho 220080000

20570800 "bls mass" sum 1.000000 2500.0 1
20570801 O.0 O.2323 rho 224010000
20570802 O.125 rho 228010000
20570803 0.0114552 rho _ 232010000
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20570804 0.02757684 rho 232020000
20570805 0.02757684 rho 232030000
20570806 0.02757684 rho 232040000
20570807 0.02646018 rho 232050000
20570808 0.02930844 rho 236010000
20570809 0.02491284 rho 236020000
20570810 0.02534574 rho 236030000
20570811 0.02491284 rho 236040000

20570900 "bcl mass" sum 1.000000 2500.0 1
20570901 0.0 0.0235 rho 240010000
20570902 0.02476276 rho 244010000
20570903 0.03177573 rho 248010000
20570904 0.03286424 rho 252010000
20570905 0.03286424 rho 252020000
20570906 0.0145264 rho 790010000

20571000 "blmass" sum 1.000000 2500.0 1
20571001 0.0 1.0 cntrlvar 706
20571002 1.0 cntrlvar 707
20571003 1.0 cntrlvar 708
20571004 1.0 cntrlvar 709

, pressurevesselmass

20571100"pvdmass" sum 1.0000002500.0 1
20571101 0.0 0.136090 rho 100010000
20571102 0.054250 rho 104010000
20571103 0.06604292 rho 108010000
20571104 0.08474058 rho 108020000
20571105 0.0596214 rho 108030000
20571106 0.0596214 rho 108040000
20571107 0.0596214 rho 108050000
20571108 0.0596214 rho 108060000
20571109 0.0596214 rho 108070000
20571110 0.05_214 rho 108080000
20571111 O.123035 rho 108090000

20571g00 "pvlpmass" sum 1.000000 2500.0 1
20571201 0.0 0.1661 rho 112010000
20571202 0.0943 rho 116010000

20571300 "pvc mass" sum 1.000000 2500.0 1
20571301 0.0 0.1821 rho 120010000
20571302 0.07312 rho 124010000
20571303 0.07312 rho 124020000
20571304 0.07312 rho 124030000
20571305 0.07312 rho 124040000
20571306 0.07312 rho 124050000
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20571307 O.07312 rho 124060000
20571308 O.15220 rho 128010000
20571309 O.10600 rho 132010000
20571310 O.09389 rho 136010000
20571311 O.04450 rho 140010000
20571312 O.06209 rho 156010000
20571313 O.06288 rho 156020000

20571400"pvupmass" sum 1.0000002500,0 1
20571401 O.0 O.1655 rho 144010000
20571402 O.1970 rho 148010000
20571403 O.1475 rho 152010000

20571500"prmass" sum 1.000000 2500.0 I
20571501 0.0 1.0 cntrlvar 711
20571502 1.0 cntrlvar 712
20571503 1.0 cntrlvar 713
20571504 1.0 cntrlvar 714

• primary mass
• ************************************************** _¢,.Ik************

20572000 "pr mass" sum 1.000000 2500.0 1
20572001 0.0 1.0 cntrlw_r 705
20572002 1.0 cntrlw_r 710
20572003 1.0 cntrlw_r 715

*******************************************************************

• differential pressure calculations

20575000"dpO5Od" sum 1.00000 80000. 1
20575001 0.0 1.0 p 416010000
20575002 -I.0 p 420040000

20575100"dpO6Od'' sum 1.00000 8(]_0. 1
20575101 0.0 1.0 p 424010000
20575102 -I.0 p 420{:150000

20575200"dpe070" sum 1.00000 45000. 1
20575201 0.0 1.0 p 424010000
20575202 -1.0 p 436010000

20575300"ripe080" sum 1.00000 a56000. 1
20575301 0.0 1.0 p 436010000
20575302 -1.0 p 440010000

20575400"dplgOd" sum 1.00000 _10000. 1
20575401 0.0 1.0 p 216010000
20575402 -I.0 p 220040000
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20575500"dp2OOd" sum 1.00000 80000. 1
20575501 0.0 1.0 p 224010000
20575502 -1.0 p 220050000

20575600"dpe210" sum 1.00000 45000. 1
20575601 0.0 1.0 p 224010000
20575602 -i.0 p 236010000

20575700"dpe220" sum 1.00000 266000. 1
20575701 0.0 1.0 p 236010000
20575702 -i.0 p 240010000

, 20575800"dpe360" sum 1.00000 61000. 1
• 20575801 0.0 1.0 p I00010000
, 20575802 -1.0 p 112010000

20575900"ripe280" sum 1.00000 12000. 1
20575901 0.0 1.0 p 112010000
20575902 -i.0 p 120010000

20576000"ripe290" sum 1.00000 1200. 1
20576001 0.0 1.0 p 120010000
20576002 -I.0 p 124010000

20576100"dpe300" sum 1.00000 32000. 1
20576101 0.0 1.0 p 124010000
20576102 -1.0 p 128010000

•0576200"dpe310" sum 1.00000 1900. 1
•0576201 0.0 1.0 p 124060000
•0576202 -1.0 p 128010000

20576300"ripe320" sum 1.00000 13000. 1
20576301 0.0 1.0 p 128010000
2057(}302 -1.0 p 140010000

20576400"ripe330" sum 1.00000 25000. 1
20576401 0.0 1.0 p 140010000
20576402 -1.0 p 152010000

20577400"ripe040" sum 1.00000 8000. 1
20577401 0.0 1.0 p 416010000
20577402 -1.0 p 920010000

20577500"ripe090" sum 1.00000 8000. 1
20577501 0.0 1.0 p 440010000
20577502 -1.0 p 436040000
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• control steam valve to give sg pressure of 7.10mpa.
***_****_*************************************************_

20580300 "pres err" sum 100.000-9 -5.3342-6 1
+ 3 -.05 .05
20580301 -7.10e6 1.0 p 316010000

20580400 "del area" mult 1.0000000 -1.0668-6 1
20580401 cntrlvar 1 cntrlvar 803

20580500 "vlv area" sum 1.0000000 .2300 1
+ 3 O.0 i. 0000000
20580501 0.0 1.0 cntrlvar 805

, calculate wide range sg liquiQ levels
*****************************************

80531800"blsglwde" sum 1.00000008.92210491
205312010.0 2.5464 voidf 304010000
20531202 2.5654 voidf 304020000
20531203 2.5654 voidf 304030000
20531204 2.0980 voidf 304040000
20531205 2.0223 voidf 304050000
20531206 2.1200 voidf 308010000
20531807 3.7778 voidf 316010000
*

20551200"ilsglwde" sum 1.00000008.89049781
205512010.0 2.5464 voidf 504010000
20551202 2.5654 voidf 504020000
20551203 2.5654 voidf 504030000
20551204 2.0980 voidf 504040000
20551205 2.0223 voidf 504050000
20551206 2.1200 voidf 508010000
20551207 3.7778 voidf 516010000

• set rcp speed to control to loop flow of 24.2 kg/s

20523800 "spd err " sum 2.0000000 158.365-6 1
+ 3 -5.0000005.0000000
20523801 24.2 -1.0 mflowj 240010000

20523900"delspeed" mult 1.000000031.6731-61
20523901 cntrlvar1 cntrlvar238

20524000"rcpspeed" sum 1.000000089.4037241
80524001 0.0 1.0 cntrlvar239
20524002 1.0 cntrlvar240
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, sethotlegbypassvalveareasto0.0

20520300"blhtlbyp"constant0.0985

20540300"ilhtlbyp"constant0.0985

• calculateheattransferfromcore,sgs,pressurizer& system

20584000"coreht+r" sum 1.0000000I0000000.1
205840010.019.37068 htrnr 124100101
20584002 19.3'/068htrnr 124100201
20584003 19.37068 htrnr 124100301
20584004 19.37068 htmr 124100401
20584005 19.37068 htrnr 124100501
20584006 19.37068 htrnr 124100601

20584200"ilsghttr" sum 1.00000005000000.1
205842010.0 28.6501 htrnr 420100101
20584202 28.8640 htrnr 420100201
20584203 28.8640 htrnr 420100301
20584204 24.4464 htrnr 420100401
20584205 24.4464 htrnr 420100501
20584206 28.8640 htrnr 420100601
20584207 28.8640 htrnr 420100701
20584208 28.6501 htrnr 420100801

20584400 "blsghttr" sum 1.00000005000000. 1
20584401 0.0 28.6501 htrnr 220100101
20584402 28.8640 htrnr 220100201
20584403 28.8640 htrnr 220100301
20584404 24.4464 htrnr 220100401
20584405 24.4464 htrnr 220100501
20584406 28.8640 htrnr 220100601
20584407 28.8640 htmr 220100701
20584408 28.6501 htrnr 220100801

20584600 "preshttr" sum 1.0000000 O. 1
20584601 0.0 0.03884 htrnr 610400101
20584602 0.03884 htrnr 610400201

20584800 "netht tr" sum 1.0000000 O. 1
20584801 0.0 1. cntrlvar 840
20584802 -1. cntrlvar 842
20584803 -1. cntrlvar 844
20584804 1. cntrlvar846
20584805 -1. q 900010000
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*****************************************

, calculate net flow to secondary

20585000 "netsecfl" sum 1.0000000 O. 1
20585001 0.0 I. mflowj 361000000
20585002 1. mflowj 351000000
20585003 I. mflowj 561000000
20585004 I. mflowj 551000000
20585005 -I. mflowj 805000000
20585006 -I. mflowj 803000000
20585007 -1. mflowj 36q000000
20585008 -1. mflowj 379u00000
20585009 -1. mflowj 569000000
20585010 -I. mflowj 579000000

* calculatetheoverallpressurevesselliquidlevel

20512800 "uh level" sum 1.000000 10.657100 1
20512801 0.0 0.626 voidf 112010000
20512802 0.4762 voidf I16010000
20512803 1.2588 voidf 120010000
20512804 0.610 voidf 124010000
20512805 0.610 voidf 124020000
20512806 0.610 voidf 124030000
20512807 0.610 voidf 124040000
20512808 0.610 voidf 124050000
20512809 0.610 voidf 124060(X)0
20512810 0.867 voidf 128010000
20512811 0.6757 voidf 132010000
20512812 0.600 voidf 136010000
20512813 0.3674 voidf 140010000
20512814 0.897 voidf 144010000
20512815 0.725 voidf 148010000
20512816 0.504 voidf 152010000

* calculatethesteamgeneratorliquidlevel

20551600 "sga Irl" sum 1.000000 17.695300 1
20551601 0.0 2.5464 voidf 504010000
20551602 _,5654 voidf 504020000
20551603 2.5654 voidf 504030000
20551604 2.0980 voidf 504040000
20551605 2.0223 voidf 504050000
20551606 2.120 voidf 508010000
20551607 3.7778 voidf 516010000
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20531600 "sgb lvl" sum 1.000000 17.695300 1
20531601 O.0 2.5464 voidf 304010000
20531602 2.5654 voidf 304020000
20531603 2.5654 voidf 304030000
20531604 2.0980 voidf 304040000
20531605 2.0223 voidf 304050000
20531606 2.120 voidf 308010000
20531607 3.7778 voidf 316010000

• calculate the steam generator level in the boiler section

20550400 "sga blvl" sum 1.000000 11.797500 1
20550401 O.0 2.5464 voidf 504010000
20550402 2.5654 voidf 504020000
20550403 2.5654 voidf 504030000
20550404 2.0980 voidf 504040000
20550405 2.0223 voidf 504050000

20530400 "sgb blvl" sum 1.000000 11.797500 1
20530_01 O.0 2.5464 voidf 304010000
20530402 2.5654 voidf 304020000
20530403 2.5654 voidf 304030000
20530404 2.0980 voidf 304040000
20530405 2.0223 voidf 304050000

• calculate the vaporflow rate in the loopseals

20543600 "isa vflo" mult 0.0222 24.4 1
20543601 velgj 436020000 rhogj 436020000
20543602 voidgj 436020000

20523600 "isb vflo" mult 0.0222 24.4 1
20523601 velgj 236020000 rhogj 236020000
20523602 voidgj 236020000

• calculate the vapor and liquid flow rates in the hot and cold legs

20513600 "hla vflo" ,mlt 0.05520 24.4 1
20513601 velgj 136020000 rhogj 136020000
20513602 voidgj 136020000

20513700 "hla fflo" nmlt 0.05520 24.4 1
20513701 velfj 136020000 rhofj 136020000
20513702 voidfj 136020000
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20513800"hlbvflo" mult 0.05520 24.4 1
20513801 velgj 130010000 rhogj 136010000
20513802 voidgj 136010000

20513900 "hlb fflo" .._It 0.05520 24.4 1
20513901 velfj 136010000 rhofj 136010000
20513902 voidfj 136010000

20510400 "cla vflo" mult 0.03365 34.4 1
20510401 velgj 104040000 rhogj 104040000
20510402 voidgj 104040000

20510500 "cla fflo" mult 0.03305 24.4 1
20510501 velfj 104040000 rhofj 104040000
20510502 voidfj 104040000

20510600 "clb vflo" mult 0.03305 24.4 1
20510601 velgj 104030000 rhogj 104030000
20510002 voidgj 104030000

20510700 "clb fflo" mult 0.03305 24.4 1
20510701 velfj 104030000 rhofj 104030000
20510702 voidfj 104030000

************************ _¢******************************************

* core power
*****'k**'k********* _r*******'k****************'k*****'/¢*****************

20588800 "core pow" function 1.000000 I0.020e+6 1
20588801 time 0 888

********************** _r********************************************

, calculate time-integrated break mass flow

20591500 "int bflo" integral 1.000000 0.000000 1
20591501 mflowj 915000000

, calculateaccumulatormass
***#t#t*_¢***_k1_***#¢******* #¢*#¢#_*****#k*********#k** #¢*********************

20572500"accams" mult 1.000000 4312.069515 1
20572501 rhof 700010000 acvliq 700

20573000"accbms" mult 1.000000 4659.297808 1
20573001 rhof 710010000 acvliq 710

******* _r**#¢,_r,_k**_¢#t,_r**#t:******* _¢******** _¢_¢_¢_¢******* _¢*** _**********

, calculate the mass eraor
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20574000 "mass err" sum 1.000000 0.000000 1
20574001 -14560.577 1.0 cntrlvar 720
20574002 1.0 cntrlvar 725
20574003 1.0 cntrlvar 730
20574004 1.0 cntrlvar 915

**_****************_***_**********_*_******_**_**_************_**

• calculatethetime-integratedbreakenergyflow
*******************************************************************

30591600 "breflof" mult 3.976e-4 O.(DOO00 1
20591601 ufj 915000000 velfj 915000000
_",,_91602 rhofj 915000000 voidfj 915000000

20591700 "br eflov" mult 3.976e-4 0.000000 1
20591701 ugj 915000000 velgj 915000000
20591702 rhogj 915000000 voidgj 915000000

20591800 "br eflo" sum 1.000000 0.(D0000 1
20591801 O.0 1.0 cntrlvar 916
20591802 1.0 cntrlvar 917

20592000 "int bflo" integral 1.000000 O.O000(D 1
20592001 cntrlvar 918

differential pressure calculations

20575800 "dpe360" sum 1.000000 61000. 1
20575801 0.0 1.0 p 112010000
20575802 -1.0 p 1O0010000

205765O0 "dpe140" sum 1.000000 5000. 1
20576501 0.0 1.0 p 104010000
20576502 -1.0 p 136010000

205766O0 "dpe056" sum 1.000000 11000. 1
20576601 0.0 1.0 p 412010000
20576602 -1.0 p 416010000

20576700 "dpe196" sum 1.000000 11000. 1
20576701 0.0 1.0 p 212010O00
20576702 -1.0 p 216010000

20576800 "dpe055" sum 1.000000 2000. 1
20576801 0.0 1.0 p 416010000
20576802 -1.0 p 424010000

20576900 "dpe195" sum 1.000000 2000. 1
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Z_576901 O.0 1.6 p 216010000
20576902 -I. 0 p 224010000

20577000 "dpe090" sum 1.000000 5000. 1
20577001 O.0 1.0 p 444010000
2057/002 -1.0 p 440010000

20577100 "dpe?_,3G_' sum 1.000000 5000. 1
20577101 O.0 1.0 p 244010000
20577102 - i. 0 p 240010(D0

20577200 "dpel80" sum 1.000000 3000. 1
20577201 O.0 I. 0 p 208010000
ZO577ZOZ -1.0 p 212010000

20577300 "dpelSOa" sum 1.000000 3000. 1
20577301 0.0 1.0 p 408010000
25577302 -1.0 p 412010000
*

*******************************************************************

. calculatetheaccumulaturliquidlevels
*******************************************************************

20578000 "acca lvl" sum 1.375001 5.760 1
+ 1 0.0
20578001 -0.160385 i. 0 acvliq 700

20579000 "accb !vl" sum 1.375001 6.430 1
+ 1 0.0
20579001 -0.092247 i. 0 acvliq 710
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