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Abstract

The predictability of RELAP5/MOD3.2 code is assessed for the natural circulation induced by
small break loss of coolant accident in the pressurized water reactor by using Semiscale
experiment S-NC-8B3. The major thermal-hydraulic phenomena observed in the experiment
are investigated to evaluate the code predictability for SIBLOCA specific thermal -hydraulic
phenomena. The Semiscale Mod-2A facility is modeled, as a base case, by usinig single core
channel model. The base case calculation is executed, the result is compared Nvith the
experiment data and code predictability on the important thermal-hydraulic phenomena is
discussed.

Sensitivity calculations are attempted to figure out the problems in base case prediction, and to
find out the effects of two core channel model and ECCMIX component model oin the
improvement code predictability. The important thermal-hydraulic phenomena include system
depressurization, break flow in saturated and stratified conditions, natural circulation in two-
phase mode and reflux mode, loop seal behavior at crossover legs, and accumuitlator injection
behavior. The base calculation shows the RELAP5/MOD3.2 can predict the overall thermal-
hydraulic behavior such as system depressurizarion, with the exception of underprediction of
saturated break flow, deviation of loop seal behavior, and resultant discrepancy in core thermal
response. Two core channel model can improve the predictability on loop seal behavior.

ECCMIX component can improve an early accumulator injection behavior and c'Dre thermal
response. However, discontinuous accumulator injection is one of the problems. in two core
channel model calculation. To resolve the accumulator injection problem, the extdensive
modeling study and/or code model improvement are needed.
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Executive Summary

This document describes an assessment of RELAP5/MOD3.2 code with the Semniscale

experiment S-NC-8B3. The S-NC-8B3 experiment simulated a small break loss-of-coolant

accident (SBLOCA) without pumped emergency core cooling flow and with recovery

procedure using steam generator feed-and-bleed and pressurizer power-operated-relief-valve.

The natural circulation flow was a main cooldown mechanism before the recovery procedure.

To evaluate the code predictability for SBLOCA specific thermal-hydraulic phenomena,

the major thermal-hydraulic phenomena observed in the experiment were firstly investigated.

Those phenomena included the blowdown depressurization in subcooled mode and two-phase

mode, the break flow in single, two-phase, and transitional regime, under stratified condition,

the natural circulation in single, two-phase, and reflux mode, the loop seal fo)rmation and

clearing, the associated core heat-up, etc.

The Semniscale Mod-2A facility was modeled as suitable for simulating the~ experiment,

based on the available information on the design and test and on the existing experiences. In

preparing the base case input, single core channel model, a stem leak model during steam

generator isolation period, a realistic break model using motor valve, etc. were implemented.

The base case calculation was executed, the result was compared with the experiment

data, and the code predictability on the important thermal -hydraulIic phenomena was

discussed. Sensitivity calculations were attempted to identify the problems in prediction, and

to find out the effects of two core channel model (Case TOlI) and ECCMIX component model

(Case E01) on the improvement of code predictability. The analysis result arc: summarized

as follows:

1) System depressurization, break flow in saturated and stratified condition, loop seal

behavior, natural circulation in two-phase mode and reflux mode, core thern-al response,

and accumulator injection behavior were selected as the important thermal-hydraulic

phenomena in this assessment.

2) As a base case, one RELAP5 calculation input was developed with adopting single core

channel model, steam leak model, etc. And for investigating nodalization sensitivity.

additional two RELAP5 calculation input were developed using two core c'iannel model



and ECCMIX component model, respectively.

3)) RELAP5JMOD3 .2 can predict well the overall thermal-hydraulic behavior such as system

depressurization and natural circulation through the loops during S-NG-8B experiment,

using base case modeling. However, some discrepancies were observed in

underprediction of saturated break flow, deviation of loop seal behavior, and resultant

discrepancy in core thermal response.

4) Two core channel model can improve, especially, loop seal behavior and resultant core

thermal response. However, it was found that discontinuous accumulator injection was
yet one of the most challengible problem in two core channel model calculation.

5) ECCMIX component, to some extent, can also improve an early accumulator injection

behavior and core thermal response. However, it cannot basically resolve the accumulator
injection problem in this slowly-depressurizing transient.

6) Based on the base case calculation and sensitivity study, the current RELAP5/MOD3.2
code with two core channel model and ECCN%.1IX component model has a capability. to

predict SBLOCA specific phenomena .vith some consideration on modeling. However,
accumulator injection problem should be resolved through the extensive modeling study
and/or code model improvement.
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1. Introduction

The RELAP5/MOD3) [1] code has been extensively used for various areas in reactor

safety research since it was developed under the auspices of United States Nuclew' Regulatory

Commission (USNRC) and by the international effort through the Intemna::ional Code

Assessments and Applications Program (ICAP) and Code Applications and Maintenance

Program (CAMP). Korea, as one of the CAMP member countries since August 1993, has a

responsibility to conduct and report code assessments, as specified in the Agreement on

CAMP between USNRC and Korea Institute of Nuclear Safety (KINS).

This report describes an RELAP5 code assessment conducted in KINS, as; an in-kind

contribution in accordance with the Agreement. The RELAP5IMOD3.2 [2] code -'vas assessed

by using the Experiment S-NC-8B3 [3] of the Semiscale Mod-2A facility [4].

The RELAP5/MOD3 .2 code was developed by Idaho National Engineering Laboratory

(INEL) and released to CAMP member countries in 1994. It is reported that the

RELAP5IMOD3).2 was improved in some thermal-hydraulic(TH) models; including

condensation model, when compared to the previous versions of RELAP5/MOD_33 [5]. It is,

however, likely that, the up-to-date validations of the current RELAP5/MOD3 .2 were not

sufficient to confirm the reliability of the code. And it is still questionable that the major

problems reported for the previous version of code are resolved during, the development of the

current code.

The present study aims to assess the capability of RELAP5/MOD3').2 in predicting the
major TH phenomena specific to Small Break Loss-Of-Coolant-Accident (SI3LOCA) in

pressurized water reactor (PWR), using the S-NC-8B experiment.

The experiment S-NC-8B was conducted at the Semiscale facility to simulate a transient

natural circulation induced by 0.4 % equivalent SBLOCA at decay heat power level. Besides

natural circulation. the various TH phenomena such as heat removal by steam gericrator (SG)

feed-and-bleed operation and cooldown of primary system by opening pressurizer power

operated relief valve (PORV), were observed, which might be occurred at typical PWR in this

kind of accident. Since there wvere so many complicated TH phenomena observed in the

experiment [3]. the important TH phenomena to be focused in this study were defined.

Those phenomena included the blowdown depressurization in subcooled and two-phase
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mode, the break flow in single-phase, two-phase, and transitional regime under stratified flow

condition, the natural circulation in single-phase, two-phase, and reflux mode, the loop seal

formation and clearing, the associated core heat-up, and the effect of accumulator injection.

The code predictability will be discussed for the selected TH phenomena.

The S-NC-8B experiment has ever been simulated with RELAP5/MODI by Wong and

Kmetyk [6] and Loomis and Kulberg: [2]. The predictions in both simulations were limited to

2000 sec from the initiation of the test. Therefore, the code predictability could not be

evaluated for the major thermal-hydraulic phenomena after 2000 sec such as loop seal

clearing, core heat-up and que~nching, accumulator behavior, etc. In this study, the prediction

on those phenomena was also discussed.

A RELAP5 input model from Wong and Kmetyk's study [6] was adopted in this study as a

base case, which employed a single core channel model. And then some modifications were

made to the input deck, which included a steam leak model incorporation, which was

discussed in Knietyk's study [6], a realistic break model using motor valve, etc., as well as

changes for RELAP5/MOD'3 syntax.

Sensitivity calculations are attempted to figure out the problems in base case prediction,

and to find out the effects of two core channel model (Case TOI) and ECCMIX component

model (Case EOI) on the improvement of code predictability.

The Chapter 11 of this document includes the description of the Semniscale Mod-2A facility

and S-NC-8B3 experiment. The modeling of the facility and experiment sequence were

described in Chapter III. The Chapter IV was devoted to present and discuss the results from

the base calculation and sensitivity study. The run statistics was also described in Chapter IV.

The conclusions obtained through the present study were summarized in Chapter V. The

Appendice to this document contain RELAP5 input listings for the cases calculated in this

assessment.
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HI. Description on Facility and Experiment

11.1 Facility Description

The Semiscale Mod-2A facility was an experimental facility with a volume-scale of

1/1600 relative to a typical Westinghouse type four ioop PWR [4]. Overall configuration was

shown in Figure 1. The system incorporates the major components of a PWR including steam

generators, vessel, pumps, pressurizer and loop piping. One loop (intact loop) is scaled to

simulate the three intact loops in a PWR, while the other (broken loop) simulate the single

loop which a break is assumed to occur. Geometric similarity has been maintained between a

PWR and the facility, most notably in the design of a full length (3.66 m) electrically heated

core with 25 rods, full length upper head and upper plenum, component layout, and relative

elevations of various components. The scaling philosophy followed in the design of Mod-2A

system preserves most of the first order effects considered important to small b:-eak loss of

coolant accident (SBLOCA). To achieve this philosopy, the 1:1 elevation sca~ling of the

system was kept in the design, which is an important criterion preserving the factors

influencing natural circulation phenomena.

The important features Semiscale Mod-2A facility for the natural circulation (1\,C) tests are

as follows:

I) The broken loop pump was installed, but it was used only for heat-up purpzose and the

pump rotor was locked during test.

2) Normally, the Semiscale Mod-2A system includes an intact loop pump:- hcwvever. this

was removed and replaced with a special instrument spool piece. This spool piece Nvas

orificed to represent the scaled hydraulic resistance of a PWR primary pump in the

locked rotor situation.

3)The vessel was modified from the normal Mod-2A configuration for the test S-NC-8 by

removing the vessel upper head. A bypass line between the upper plenum and

downcomer was installed with the properly scaled hydraulic resistance. This was

necessary to ensure a uniform heat-up of the entire system and to avoid condensation on

upper head structures.

4) The vessel core consists of a 5x5 array of internally heated electric rods. 2',3 of which

were equally powered. The heated length and outer diameter of the rods were 3.66 111

and 1. 0 72 cm?, respectively.
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5) The broken loop also contains a break assembly that is designed to simulate a centerline

break. It includes an orifice plate which provides a break area of 0.009 cm2 (0.4 %
break).

6) The intact loop steam generator has two short, two medium and two long tubes

representative of the range of bend elevations in a typical PWR steam generator. For

the volume scaling of the secondary side, the arrangement of tubes were designed to be
"off-center."

7) The broken loop steam generator has a long tube and a short tube. The tube stock is

2.22 cm OD, 0.124 cm thickness wall arnd tube spacing is 3.175 cm triangular pitch,

which was identical to a typical PWR.

8) Elevations of steam generator nozzles, plenum and tubes are similar to those of a PWR;
however, the steam dome is shorter than PWR steam dome.

9) External heaters were installed on vessel and loop piping to compensate environmental

heat loss and controlled to maintain fluid temperature.

10) For measuring the unique characteristics such as low flow in natural circulation test,
turbine meters and drag screen were ranged as low as reasonably possible. And several

thermocouples was provided to instrument extensively the steam generators both of the

intact loop and the broken loop.

12
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INEL.A.17 791

Figure I Configuration of Serniscale Mod-2A Facility'
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11.2 Experiment Description

The primary objective of the Natural Circulation test series in the Semniscale Mod-2A

facility is to provide data that can be used to develop and assess computer models, which are

to be used to predict SBLOCA or operational transients involving loss of primary pumping.

To achieve this objective, both steady-state, separate effects type experiments and transient

small break experiments have been performed.

The experiment S-NC-8B was one of ihe experiment simulating transient natural

circulation during the ultra small break accident. Two independent experiments, S-NC-8A and

S-NC-8B were conducted under the single experiment entitled by S-NC-S. Both tests were

designed to provide data on natural circulation during a SBLOCA transient without pumped

emergency core cooling (ECC) flow (high pressure injection and low pressure injection). The

primary difference between two tests is core recovery procedure. The recovery procedure

during test S-NC-8A included steam generator (SG) bleed, accumulator injection, and primary

coolant vent through power operiated relief valve (PORV), while the S-NC-8B experiment

included SG auxiliary feed and bleed, accumulator injection, and primary coolant vent

throughl PORV as a recovery procedure.

Prior to initiation of test S-NC-8B, the Semhiscale Mod-2A system was filled with

pressurized wvater. The system was heated using core power. Natural circulation flow was

used to establish the thermal-hydraulic initial condition of the system specified in reference

[7]. Initial conditions are listed in Table 1. The core differential temperature was similar to

conditions which would be obtained with the full-scaled 2 MW core powver and pumped flow.

Since the initial flow rate was lower than for a pumped flow case, the core power was much

lower initially to achieve the required core differential temperature, i.e.. 95 kWV, as shown in

Table 1. Figure 2 shows core axial power distribution in S-NC-8B test.

Test was initiated by blowdowning the system through the blowdown valve downstream

of the break orifice. Table 2 contains the sequence of event for the test. At the time when

the primary system pressure reduced to 12.5 MWci, the reactor scram occurred (low pressure

trip). As mentioned above, since the initial core power was much lower than 2 MWW, this initial

value of thle power was allowed to remain after scram until it intersected the nominal 2 MW

power decay curve. and then the normal 2 MW decay power curve was followed. At thle

reactor trip. the steam gYencrator steam valves were closed.
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As a result of blowdown, the primary system experienced a rapid subcooled

depressurization for about 200 sec after transient, and then a much slower saturated

depressurization. The core was gradually uncovered since no high pressure ECC water was

injected into the core.

Following core uncovery and heat-up, an attempt was made to reduce the system pressure

to low pressure safety injection (LPSI) setpoint. At 2100 sec, SG steam valves was opened

and SG auxiliary feedwater injection was initiated. Those recovery action reduced the system

pressure to the accumulator injection setpoint -(4.2 MPa) at 2460 sec. The core heat-up and

uncovery were terminated by accumulator water.

To increase the depressurization rate such that the LPSI setpoint could be achieved earlier

the PORV valve was opened at 7550 sec. This operation discharged out the primary coolant,

as a result, the core collapsed level was decreased and the second core heat-up was observed.

The PORV was closed and SG secondary "dump and fill" was started at 8098 sec to prevent

the core heat-up. Due to this operation the core heat-up was stopped and temperature was

dropped. At 10700 sec. the core power was tripped and the test was terminated.
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Table 1 Initial Conditions for Experiment S-NC-8B3

Parameters Experiment Calculated
______________________________________(Base Case)

Pressurizer Pressure (MPa) 15.4 ± 0.1 15.41

Core Power (kW) 95.0 ± 1.0 95.0

Intact Loop Hot Leg Temperature (K) 581 ±2.0 580.6

Intact Loop Cold Leg Temperature (K) 545.0 ± 2.0 547.7

Broken Loop Hot Leg Temperature (K) 580.0 ± 2.0 580.6

Broken Loop Cold Leg Temperature (K) 538 ±2.0 547.9

Intact Loop Mass Flow Rate (kgfs) 0.3 96-± 0.05 0.4158

Broken Loop Mass Flow Rate (kgls) 0.121 ± 0.05 0. 13 1-3

Vessel Downcomer Mass Flow Rate (kg/s) 0.532 ± 0.3) 0.590

Pressurizer Liquid Volume (in3) 0.02 15 0.02 14

Intact Loop SG Steam Pressure (MPa) 5.85 ± 0.1 5.85

Broken Loop SG Steam pressure (MPa) 5.89 ± 0.1 5.88

Intact Loop SG Liquid Level (in) 10.74 ± 0.1 10.533

1Broke Loop SG Liquid Level (in) 10.94 ± 0.1 10.649

16



Table 2. Timing of Events and Phenomena for Experiment S-NC-8B3

Event Experiment Calculated
___________(Base Case)

B lowdown Initiation 0 Osec 0Osec

High Pressure Trip (12.5 MPa) *103) 103

SG Steam Valves Closed * 117 117

Core Power Starts to Decay *13 1 13 1

Hot Leg Flashing 175 220

Vessel Level Reached Hot Leg, 2-4) NC Begin 280 270

Peak 2-4) Natural Circulation Flow at Intact Loop 340 3320

Cold Leg Flashing 400 400

Peak 2-4) Natural Circulation Flow at Broken Loop 640 490

First Break Uncovery (visual) 824 _______

Reflux in Intact Loop Steam Generator 825 655

Final Break Uncovery______________ 1500 130 5

Coe ea-u irt bsrvd1920 ----___

Steam Generator Feed-and-Bleed Begins *2100 2100

AcumlaorSepontRechd2460 2500

First Broken Loop Seal Cleared Partially 2650 --- ____

Second Broken Loop Seal Clearing. Core Quenched 3)150 ---____

Broken Loop Accumulator Tank Depleted 39 755 ---____

Intact Loop Accumulator Tank Depleted 4800 ---____

Calculation Termination --- 5000

Pressurizer PORV Opened 7550 _____

Second Heat-up Observed 8025 _____

PORV Closed 8098 _____

Start Fill and Dump of Steam Generators 8160

Note * :Described as Boundary Conditions

17
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11.3 Major Thermal-hydraulic Phenomena

During the experiment S-NC-8B, the various thermal -hydraulic phenomena were

observed at the various components of the facility, due to core decay heat, los 5 of primary

inventory, various operations of safety equipment, etc. The document [3] addressed the

.important thermal-hydraulic phenomena, the causes for the various phenomera, and their

influences during the test in detail. Since it is not possible to predict all the phenomena using

the RELAP5 code, it is necessary to select and categorize the some important phenomena for

assessment purpose. Thermal-hydraulic phenomena observed in the Experiment S-NC-8B are

as follows:

1. System Depressurization

I ) Rapid subcooled depressurization

2) Increase in depressurization rate due to core decay heat curve

33) Hot leg saturation

4) Slower saturated blowdown due to hot leg flashing

5) Increase in depressurization rate due to the vessel level down to hot leg elevation

6) Cold leg flashing

7) Decrease in depressurization rate due to cold leg saturation

8) Increase in depressurization rate due to SG feed and bleed

2. Break Flow

9) Single phase subcooled break flow

10) Saturated break flow under stratified condition

11) Uncovery of break

3. Natural Circulation

12) Single phase natural circulation

13)) Two-phase natural circulation flow behavior and peak natural circulation flow

14) Reflux condensation at SG and hot leg

4. Loop Seal Behavior

15) Loop seal formation at intact loop and broken loop

16) Partial loop seal clearing at intact loop

17) Increase in liquid level at SG side loop seal of the intact loop due to

SG feed-and-bleed operation

18) Manometric level decrease at SG side loop seal

19) First loop seal clearing at SG side of the broken loop
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20) Re-buildup of vessel side loop seal at the broken ioop due to

the injected accumulator water

21) Second ioop seal clearing at vessel side of the broken loop

5. Core Heat-up

22) First core clad heat up due to core uncovery

23) Decrease of heat-up rate due to the first loop seal blowout

24) Core clad quenching at the second ioop seal blowout

25) Second core clad heat-up due to PORV opening

6. Accumulator Injection Behavior

26) Condensation and mixing

7. PORV open

27) Inventory redistribution

28) Second core heatup

Among the phenomena above, some individual phenomena can be discussed by using the

calculation result, directly. However, since ihe causes and impacts of one phenomenon were

linked to those of another phenomenon in complicated mechanism for the most thermnal-

hydraulic process, the predictability of individual phenomenon cannot be discussed

separately,, wvithout discussing all the related processes simultaneously. Therefore. instead of a

discussion on individual phenomenon, a discussion is provided on the global ly-categorized

phenomena as follows:

1) System depressurization

2) Break flow

3)) Loop seal behavior

4) Natural circulation

5) Core thermal response

6) Accumulator injection behavior
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III. Code and Modeling

11I.1 Code Description

A standard frozen version of RELAP5IMOD3.2 code without any modification was used

for the present calculation. The version of code has been available for KINS sin:e December

1995. The RELAP5/MOD3.2 code was developed by Idaho National Engineering

Laboratory (INEL) under auspicies of CAM P. The code was known to improve some

deficiencies and errors from the previous version, RELAP5/MOD3.1, in wall -:ondensation

model, transport of non-condensible gas, level tracking model, crossflow model, choking

model, etc. [5]:

111.2 Modeling Description

The RELAP5 modeling for simulation of the experiment S-NC-8B was shown in

Figure 3). This nodalization represents the intact/broken loop piping, the broker. loop pump,

the reactor vessel, the steam generators at both the intact loop and the broken loop, the

pressurizer, the intact/broken loop accumulators and ECCS (emergency core cocling system)

piping., the pressurizer PORV. and the auxiliary feedwater line at intact/broken loop steam

generators. This model is regarded as a base case, whfich was basically' the same as* one from

Kmetyk's one [6]. For the base case calculation, the input deck developed by Sandia National

Laboratory was modified to be worked with RELAP5/MOD3 and some corr,!ctions wecre

made as follows:

1) Separator component was changed to work %ithi RELAPS/MOD3' (voluiiies'203 and 703).

2) Initial conditions at steam dome were changed to be close to the experimental condition

(volumes 207 and 707).

3) Initial conditions at pressurizer vessel were changed to be close to the .!xperimental

condition (volume 3 0 1)

4) Area of broken loop pump outlet junction was corrected to 0.0009 i 2 for consideringz

the correct geometry (volume 450).

5) Rod bundle interfacial drag options were specified at reactor vessel core (volumes 505

and 506).

6) Additional boundary condition input of' left and right boundaries for all of the heat

structures were changed to work wvith REIAP5/MOD3.')
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7) For heat structures representing the outer wall of steam generator vessel at broken loop,

ambient temperature boundary conditions were changed to heat transfer coefficient

(HTC) boundary conditions, which was to implement the same boundary conditions as

intact ioop (heat structures 7053 and 7054).

8) Steam leak from both steam generators at broken loop and at intact loop after closing the

steam control valve was modeled (junctions 211 and 711).

9) Steam pressure boundary condition was corrected for realistic model (volumes 240 and

740).

10) Junction area and junction loss factor at upper head bypass line were changed to improve

the calculation accuracy (junction 535).

11) Break model was changed from a trip valve to motor valve for considering the realistic

valve opening behavior (junction 422)

12) Feedwater temperature was changed to maintain 330 K (volumes 206 and 706).

13) Pressure boundary condition at break downstream was changed for considering the

experiment behavior (volume 499)

14) Standard (default) model options -were used at each volume, junction, and heat structure.

The base case model contains 206 volumes, 206 junctions and 265 heat structures. The

RELAP5 input deck for base case was listed in Appendix A. One of the important feature in

this modeling, is to establish the natural circulation flow path. There is no special modeling

scheme deviated from the RELAP5 User Guideline [2].

Besides the base case model, additional two modeling schemes were attempted to

improve the calculation predictability. One is to use two parallel flow channels for active core

of reactor vessel (Figure 4) and another is to use ECCMIX component for ECCS injection

volumes at intact loop and broken ioop (Figure 5), as shown in Table 3.

Table-3 Comparison of Input Modes

Item\Run BOl TOlI EO I

Description Base case Two core channel ECCMIX testing,

Reactor Vessel Core single channel double channel double channel

ECCS injection point branch branch ECCMIX

Others same as Ref. [5] same as 1301 same as BO01



Reactor Vessel

The reactor vessel was modeled with external downcomer (volumes 5331, 516, 517, 518

and 519), lower plenum (volumes 502, 503 and 504), lower head (volume 501), active core

(volume 505), upper plenum (506, 507, 508, 509 and 510), upper head bypass line (volume

53)1 and junction 535), simulated guide tubes and support column (volumes 514 and 5 133). The

active core was modeled by a single flow channel and the axial level of the core volumes

selected to be same as the axial power profile shown in Figure 2, which is different from the

location of the grid spacers in the core. This modeling scheme resulted in avoiding

interpolation problems to determine power sources at each heat structure for fuel rods.

Besides the core rod heat structures, additional heat structures are used to consider the most of

the major vessel structures. Those are pressure vessel itself, the downcomer piping walls, the

simulated guide tubes, support column and bypass line piping.

The upper head bypass line (Junction 53 5) plays an important role to provide a flow path

between cold leg and hot leg. In the present calculation, the junction area and loss

coefficient were selected to be 1.62x]0-5 m2 and 300.0, respectively.

The base case calculation result, which will be discussed at next. chapter, revealed

deviations in some thermal-hydraulic phenomena such as loop seal behavior. Since those

phenomena may be dependent on steam generation behavior from the core. and steam

pressure may be determined by flow in core, two core channel modeling, was a~ttempted to

improve the calculation predictability (TO I). In this case, active core was div:.ed by two

parallel channels which contains eight vertically stacked volumes (components 505 and 550).

Each channel was connected by multiple junction component (J555). Area ratio of each
channel was set to 50:50, while power source ratio was set to 60:40. Figure 1 shows a

comparison of reactor vessel core modeling. The RELAP5 input deck for the case TOI was

listed in Appendix B.

Intact Loop

The intact loop was modeled with a hot leg (volumes 10 1, 102. 10-3. and 104). a crossover

leg (volume 105). a pump spool piece (volume 106). and a cold leg (Volume 107 and 108).

This intact loop hot leg is connected to reactor vessel upper plenum volume 508 and cold leg

is connect to the volume at reactor vessel downcomer (volume 5 17). The press;urizer surgte

line is connected to Volume 103,) an intact loop ECCS line is connected to the voIluMe 107
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through the junction 620. The intact ioop steam generator is connected to hot leg and

crossover leg by junctions 221 and 222, respectively.

In nodalization sensitivity study, ECCMIX component was used at intact loop cold leg and

broken ioop cold leg to improve accumulator injection behavior. Figure 5 shows a comparison

of cold leg and ECCS modeling. the RELAP5 input deck for the case E01 was listed in

Appendix C.

Broken Loop

The broken loop was modeled with a hot leg (volumes 401 and 402), a crossover leg

(volume 40'3), a broken loop pump (volume 45 0), and a cold leg (volumes 404, 405 and 406).

This broken loop hot leg is connected to reactor vessel upper plenum volume 508 and cold leg

is connect to the volume at reactor vessel downcomer (volume 517). The broken loop ECCS

line is connected to the volume 404 through the junction 820. The intact loop steam generator

is connected to hot leg and crossover leg by junctions 721 and 722, respectively.

The break junction (J422) was originally modeled by trip valve component [5]. However,
the break model was changed from a trip valve to motor valve for considering the realistic

valve opening behavior, as mentioned previously. The motor valve was attached to the

downstream of the volume 404. The valve open area is set to 9.0 x 10-3 cnm2, which simulated

0.]1 % equivalent break. The discharge coefficients both for subcooled and for tw.o-phase were

set to 1.0 The broken loop pump homologous curves were specified bases on the facility

design [4]. As similar to the intact loop, an extensive modeling of heat structure was adopted.

The environmental heat loss at broken loop cold leg pipe, which was proved to be important

in break flow prediction. was not modeled in the present model.

In the ECCMIX component modeling. a ECCMIX component was inserted at the

downstream of the volume 404, and volume of adjacent component were changed to achieve a

total volume.

Pressurizer

The pressurizer vessel and surgyeline were modeled by volumes 301 and 302. respectively.

The top of the pressurizer vessel was linked to the time-dependent volume (0330) which

represent the relief tank. Junction J-331. which simulated a pressurizer PORV. was to link

those two volumes. The valve open area of the PORV is set to 1.267 cn12 according, to the

facility design. The presurizer heater was also modeled by 2 heat structures. All the vessel

walls and piping walls were also modeled by' heat structures.
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S~tea~m Generator~s

The intact loop steam generator primary side was modeled with component 201 with 20

volumes. The heat transfer between primary and secondary side was modeled by 18 heat

structures. The secondary side was modeled with feedwater downeomer (volume 205), boiling

space (volume 202), a separator (volume 203), a liquid return path (volume 209), steam

dome (volume 204), a steam leak path (junction 211 and volume 240), a normal steam

discharge (junction 232 and volume 207), and a auxiliary feedwater source (junction 2333 and

volume 206).

The broken loop steam generator primary side was modeled with component 701 with 18

volumes. The heat transfer between primary and secondary side was modeled by 16 heat

structures. The secondary side was modeled with feedwater downcomer (volume 705), boiling

space (volume 702), a separator (volume 703), a liquid return path (volume 709), steam

dome (volume 704), a steam leak path (junction 711 and volume 740), a normal steam

discharge (junction 7-3)2 and volume 707), and a auxiliary feedwater source (junction 73 )3 and

volu me 706).

Steam leak from both steam generators at broken loop and at intact loop after closing the

steam control valve was modeled (junctions 211 and 711). The junction area was set to 0.3x
10-5 ni2 and loss coefficient to 0. 0 for both steam generators.

ECCS

The accumulators of intact loop and broken loop (volumes 611 and 811) and their flo path

were modeled (volume 610 and junction 620, volume 810 and junction 820). The accumulator

setting pressure was 4.24.IMPa at 300 K.

Heat Structures

During, the hydrodynamic modeling of the facility, all the loop piping walls are represented as

heat structures, but environment heat loss, pipe insulation, tape and band heaters for tracing

heating, are ignored. The exterior piping heat structure are assumed to be adiabatic on their

outer surfaces. According to the experiment document [3 ), there was a heat loss from the

broken loop cold leg piping to the environment in the experiment. However. for simplicity.

such an environmental heat loss was not considered in the present modeling. Table 4

summarizes the input modeling for heat structures.
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Table 4. Summary of Heat Structure Modeling

HS # Description NH NA Left Bndry Right Bndry

loll Intact Loop Hot Leg Nozzle 1 5 101-01 Symmetric

1021 Intact Loop Hot Leg Piping 4 5 101-01-04 Symmetric

1022 Intact Loop Hot Leg Piping 2 5 102-05 Symmetric

1032 Intact Loop Hot Leg Piping 1 5 103-01 Symmetric

1042 Piping from Intact Loop Hot Leg to SG Inlet 5 5 104-01-05 Symmetric

1052 jUpper Part of Dowvnflow Side of Intact Loop Seal 6 5 105-01-06 Symmetric
Piping

1051 U-shaped Bend of Intact Loop Seal Piping 8 5 105-07-14 Symmetric

1063 Intact Loop Cold Leg Piping 4 5 106-01-04 Symmetric

1061 Intact Loop Cold Leg Piping 1 5 106-05 Symmetric

1071 Intact Loop Cold Leg Piping with EGG Nozzle 1 5 107-01 Symmetric

1081 Intact Loop Cold Leg Nozzle 1 5 108-01 Symmetric

2001 Intact Loop Steam Generator U-tube 18 5 20 1-02-19 202-01-09

2012 Riser Part Shield Structure of Intact Loop SG 10 5 202-01-10 202-01-10

2022 Lower Shroud Wall of Intact Loop Steam Generator 10 5 202-01-10 205-10-01

203 2 Internals of Intact Loop Steam Generator Downcomer 10 5 205-01-10 205-01-10

2042 Upper Shroud Wall of Intact Loop Steam Generator 3 5 202-11. 12, 209-02. 01.
2031-0 1 20 3)-0 1

205'3 Lower Part of Intact Loop Steam Generator Outer Wall 10 5 205-01-10 GT205 HTC

2054 Upper Part of Intact Loop Steam Generator Outer Wall 4 5 204, 203. GT204 HTC
1 209

2055 lOuter Wall of Intact Loop Steam Generator Steam 1 5 204-01 Symmetric
Dome

3011 Inner Wall of Pressurizer Vessel 6 5 3301-01-05 Symmetric

3012 Pressurizer Heater 2 5 Symmetric 330 1-05

3022 Inner Wall of Pressurizer Vessel Top ' 02-01 Symmetric

302.3 Inner Wall of Presseurizer Vessel 6 5 3302-02-04 Symmetric

4011 Broken Loop IHot Leg Nozzle I 5 401-01 Svmmetric

4021 Broken Loop Hot Leg Piping 7 5 402-01-07 Svnmmetric

4031 Broken Loop Loop Seal Piping 12 5 403-01-12 Symmetric

28



Table 4. Summary of Heat Structure Modeling (continued)

HS # Description NH NA Left Bndry Right Bndry

4041 Broken Loop Cold Leg Piping 3 15 404-0 1, 405 Symmetric

405! Broken Loop Cold Leg Nozzle 1 5 406-01 Symmetric

5011 Reactor Vessel Lower Plenum Wall 1 5 50 1-01 Symmetric

5012 Reactor Vessel Lower Part Outer Wall 4 5 Symmetric 501, 502,
503, 504

-5013 Active Core Fuel Rods 16 11 Symmetric 505-01-08

5021 Reactor Vessel Lower Part Inner Wall 1 5 501-0 1 Symmetric

5022 Reactor Vessel Lower Part Inner Wall 1 5 502-01 Symmetric

5023 : Reactor Vessel Lower Dowvncomer Inner Wall 1 5 519-01 Symmetric

5031) Reactor Vessel Downcomer Wall 10 5 518-01-10 Symmetric

5024 Reactor Vessel Downcomer-to-Lower Core Wall 10 5 50-3-01 519-01

5025 Reactor Vessel Lower Core Support Structure 2 5 504.,505 Symmetric

5014 Reactor Vessel Core Fuel Assembly Structure 8 5 505-01-08 Symmetric

5015 Reactor Vessel Downcomer Upper Annulus Wall 1 5 5 16-01 Symmetric

5016 Reactor Vessel Cold Lea Noz~zle Wall (Half) 2 5 Symmetric 516, 51.7

5017 Reactor Vessel Cold Legz Nozzle Wall (Half) 2 5 516, 517 Symti

5041 Reactor Vessel Upper Plenum Outer Wall 1 5 Symmetric 560

5042 Reactor Vessel Upper Plenum Outer Wall 1 5 506-01 Symmetric

5043 Reactor Vessel Upper Plenum Outer Wall 1 5 507-01 Symmetric

5044 Reactor Vessel Upper Plenum Outer Wall 1 5 508-01 Symmetric

5045 Reactor Vessel Upper Plenum Outer Wall 3 5 509, 510 Symmetric

5046 Reactor Vessel Uipper Head Outer WXall 4 5 5 10-01 Symmetric

5062 Reactor Vessel Guide Thimble Tube Wall 4 5 5 13-01 510, 509.
508

5063 Reactor Vessel Guide Thimble Tube Wall 5 5 5 14-01 510, 509.
508, 507

5064 Reactor Vessel Downcomer Upper Annulus Wall 3 5 5'3 1-01 -03 ) Symmetric

7001 Broken Loop Steam Generator U-tube 16 5 701-02-17 702-01-08

7012 Riser Part Shield Structure of Broken Loop Steam 8 5 702-01-08 702-01-08

lGenerator I-_______-_____
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Table 4. Summary of Heat Structure Modeling (continued)

HS # Description NH NA Left Bndry Right Bndry

7022 Lower Shroud Wall of Broken Loop Steam Generator 8 5 702-01-08 705-01-0O8

7032 Internals of Broken Loop Steam Generator 8 5 705-01-08 705-01--OS
Downcomer1

7042 Upper Shroud Wall of Broken Loop Steam Generator 3 5 702-09, 10, 709-02, 01,
703 703

7053 Lower Part of Broken Loop Steam Generator Outer 8 5 705-01-08 GT'205 HTC
Wall

7054 Upper Part of Broken Loop Steam Generator Outer 4 5 704, 703, GT-204 HTG
Wall 709

7055 Outer Wall of Broken Loop Steam Generator Steam 1 5 704-01 Symmetric
Dome

Note GT: General Table

HIC : Heat Transfer Coeff icient
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111.3 Initial Conditions

A RELAP5 steady state run was carried out to provide the thermal-hydraulic initial

condition appropriate to the test for all of the volumes and junctions. The calculated results

using the base case input at 800 sec was listed in Table 1, which compared the calculation

result with the experimental initial condition. Although the message "steady state reached"

was not available at 800 sec of the steady state run, the calculation result at 8?00 sec was

acceptable when compared with the measured values. The difference in fluid temnperature at

broken loop cold leg between calculation and experiment was about 10 K, which was

considered due to neglecting the environmental heat loss [3)].

For the cases TO 1 and 1301, the almost similar condition was obtained through steady'

state calculation, not listed in the table.

111.4 Boundary Conditions

The sequence of event for S-NC-8B3 experiment was described at earlier chapter. This

section describes the RELAP5 modeling scheme to calculate the sequence of the experiment.

Six trips were designed to describe the sequence as follows

Trip 5 10 Initiate the blowdown

Trip 511 :Close steam valves at 117 sec after transient

Trip 512: Open steam valves at 2100 sec after transient

Trip 5 131: Open pressurizer PORV at 7550 sec after transient

Trip 514 :Close pressurizer PORV at 8098 sec after transient

Trip 650 :Open SG steam leak valve during 117 sec to 2100 sec

The trips above activate the boundary condition appropriate to the sequence as follows:

I) The junctions 232 and 7_3 2, i.e., steam outlet valves, were set to open and close under

trips 511 and 512.

2) The break valve (422) was open by the trip 5 10 with a ratio I %a/sec

33) The SG steam leak valve was open by trip 650 during 117 sec to 2100 secL. The steam

leak downstream pressure was identical to the experimental pressure (Figure 6).
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4) The auxiliary feed water was set to re-supplied to the SG's after the steam valve

opening. The feed water flow rate during the transient was modeled at the junctions

J233 )and J7333 by the time-dependent function with the argument of steam generator

liquid level. The curve of flow rate with respect to level was shown at Figure 7, which

directly simulated the test condition..

5) The variation of thermodynamic state at the tank* downstream the pressurizer PORV

was modeled. The curve of pressure with respect to time wag shown at Figure 8, which

realistically simulated the test condition.

6) The variation of thermodynamic state at the tank downstream the break was modeled.

The curve of pressure with respect to time was shown at Figure 9, which simulated the

test condition realistically.

7) The variation of reactor core power was modeled, which realistically simulated the test

result. The curve of power with respect to time was shown in Figure 10.
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IV. Results and Discussions

This chapter describes the result of the RELAP5 calculation and the comparison with the

experiment data. As mentioned earlier, a result from a base case calculation is described for

the major thermal-hydraulic phenomena and the predictability of RELAP.5 on those

phenomena is discussed. And then some discussions are given for the result from sensitivity

studies, which were attempted to find out the effects of modeling at rector vessel core and of

EGCMIX component on the improvement of predictability. Among the various thermal-

hydraulic phenomenon, an emphasis was given to an overall depressurization behavior, a

break flow, a loop seal behavior, a natural circulation, an accumulator injection behavior, and

a thermal response. The run statistics data is also described in this chapter.

The thermal-hydraulics in the experiment data is first described, the result from the

calculation is addressed, and then, the predictability, discrepancy and/or causes for the

discrepancy considered are explained for each phenomena.

Table 5. lists the calculated parameters and the corresponding experiment data channels

selected to explain the thermal-hydraulic phenomena. The uncertainty for each experiment

data channel is also listed in the table, which was based on the reference [6].

IV. 1 Base Case Calculation

IV.1.1 Depressurization

Figure 11 show,,s a comparison of the primary system pressure transient betwveen the

RELAP5 calculation result and the experiment data up to 3000 sec after break initiation. As

shown in the experimental behavior of Figure 8, the following phenomena were ot serv'ed:

1) A rapid subcooled depressurization following the break initiation

2) A slight decrease of depressurization rate due to a core power level change f'rom 95 kW

to decay power level (at 131 sec)

3) A decrease of depressurization rate due to a hot leg flashing (at 175 sec)
4) An increase of depressurization rate due to an increase of heat transfer to secondary side

by peak natural circulation flow along the loops (at 280 sec)

5) A significant decrease of depressurization rate due to a cold leg flashing (at 400 sec)



6) A slow depressurization until initiation of secondary side feed-and-bleed operation (up

to 2100 sec)

7) A noticeable depressurization by secondary side feed-and-bleed (2100 to 2500 sec)
8) A slight change in depressurization rate due to accumulator injection (at 2460 sec)

Table 5. Description of the Measured Parameters and the Calculated Parameters

Description Measurement Uncertainty/ RELAP5

ID. Units Parameter

Primary System Pressure PV*UP-13 ± 0.1 Mpa p-5080 10000

Intact Loop SG Secondary Pressure PIS+] 117 ± 0.05 MPa p-20401 0000

Broken Loop SG Secondary pressure PBS+l 117 ± 0.05 MPa p-70401 0000

Break Mass Flow Rate Q*BRK*FLOW a) mflowj-422000000

-Integrated Break Mass BRMASS a) cntrlvar-310

Intact Loop Hot Leg Mass Flow Rate ILHMFR a) mflowj-101020000

Broken Loop Hot Leg Mass Flow Rate BLHMR a) mflowj-402020000

Intact Loop Cold Leg Mass Flow Rate ILCMFR ± 0.03 kgls mflowj- 1070 10000

Broken Loop Cold Legy Mass Flow Rate BLCMFR ± 0.0 1 kgs mflowJ-4050 10000

Vessel Downcomer Mass Flow Rate MDOWN9A ± 0.03 )kg/~s mflowJ-5 1801 0000

Broken Loop Cold Leg Fluid Density RB*79M ±2k km/rn rho-4050 10000
Inat op o LgFlitTm . TI- 2.0K tmfV0000

Intact Loop Cold Leg Fluid Temp. TFI*9 ±" 20 K t empf-107010000

Broken Loop Hotd Leg Fluid Temp. TFI*57 ± 2.0 K tempf-4 10010000

Broken Loop Cold Leg Fluid Temp. TFB*79 ± 2.0 K tempf-40 0 10000

Rod Surface Temperature THV*A3)+291 a) httem p-5013 )00711I

Vessel Collapsed Liquid Level LV-501-105 a) cntrivar-21 8

IL Pump Suction SG side Level DPI*14*PBA a) cntrivar-214

I L Pump Suction Pump side Level DPI*9*14 a) cntrivar-21 5

BL Pump Suction SG side Level DB*64*65 a) cntrlvar-216

BL Pump Suction Pump side Level DB*65*79 a) cntrlvar-2 17

Note a) Data uncertainty w~as not described in reference [3].
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The RELAP5 calculation result is well-agreed to the experiment behavior, especially in

depressurization rate at each event 'Such as a decay heat curve activation, a hot leg flashing, a

peak natural circulation, a cold leg flashing, a SG feed-and-bleed initiation, and a accumulator

injection, although there were some deviations in timing of each phenomena.

Figures 12 and 13) show comparisons of steam pressure at each steam generator in intact

loop and broken loop between RELAP5 calculation and experiment data. In experiment steam

pressure was increased from at 117 sec due to closure of steam control valves of both steam

generators, however there were leaks in both valves, steam pressure was slowly decreased

until re-opening the steam control valves for feed-and-bleed operation. T.-e RELAP5

calculation shows an overall agreement with the experiment data for both steam pressure.
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IV.1.2 Break Flow

Figure 14 shows a comparison of break flow. In the experiment, the following

phenomena were found:

1) Upon the break valve open, the subcooled water discharged out, whose amount

exceeded 0. 1 kg/sec.

2) As the primary system pressure decreased, the break flow rate was also reduced, and

then, the discharged flow rate remained almost constant (approximately 0. 0 5 kg/sec) at

the timing of cold leg flashing (400 sec).

3) The first uncovery of break was found at about 824 sec. At this time, the liq~uid level in

broken ioop cold leg decreased to the break nozzle elevation. And then, the: liquid level

was oscillated, and the break nozzle was repeated to be covered and uncovered by liquid

level in several times. The final unco very was observed at about 1500 sec.

4) *After the complete break uncovery, the discharge flow rate was sharply reduced,

however, there was a still steam-water mixture flow more than 0. 02 kg/sec.

5) After 2500 sec, there was a sharp increase of break flow, which was due to the

accumulator injection. Such a discharge of the injected water was terminated at 4700 sec

approximately, when the accumulators were exhausted.

The RELAP5 calculation shows a general agreement with experiment data in initial break

flow arnd in phenomenological trend with the -experiment data. However the:'-e are some

discrepancies as follows :

I. Underprediction of two-phase break flow (approxirinately 100 to 700 sec and 1200 to

2200 sec)

2. Delay in break uncovery and difference in oscillatory behavior

3. Underprediction of break flow after accumulator injection (after 2500 sec)

The reason for underprediction of break flow during 100 to 700 sec was considered as

due to a heat loss to the environment through the broken loop cold leg piping. The effect of

environmental heat loss can be explained in Figure 15. which shows a compar~son of fluid

temperature at broken loop cold leg. As shown in this figure, the predicted coolant

temperature was initially lowver than the measured data by 10 K. which was due to

environmental heat loss thirough the cold leg piping. And the diffierence was continued until
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700 sec (break upstream conditions becoming two-phase). The cooler fluid temperature

resulted in a larger fluid density and thus larger break flow. Presented in Figure 16 are the

measured and calculated fluid density at broken ioop cold leg. The existence of cooler fluid

can be found during the period, as shown in that figure.

The larger measured break flow resulted in the measured break upstream conditions

becoming two-phase at 700 sec while 1 100 sec in the calculation, i.e. delay in break uncovery.

The underprediction of break flow during* 1200 to 2200 sec (i.e., saturated break flow

under stratified condition) was considered as due to code model deficiency on saturated break

flow and/or due to break modeling inaccuracy. Figure 16 indicated that there existed much

more water in the cold leg volume in calculation than that in experiment, however the

calculated break flow was less than the measured one during the period.

Oscillations in break flow during 800 to 1400 sec, were induced by cold leg liquid level

oscillations upstream of the break, and* they were found in both calculation and experiment.

However, the oscillation in prediction has smaller amplitude and shorter frequency than those

in experiment. This may due to the code model inaccuracy in simulating the liquid level

behavior at broken loop cold leg under stratified saturated flow.

The underprediction in break flow after 2500 sec was due to inaccurate prediction of

accumulator injection flow, which will be discussed later.

An integrated break flow was shown in Figure 17. The amount of water discharged from

the break was 100 kg in experiment, while it was 80 kg in calculation until 2000 sec. Such a

difference in discharged water has little effect on system depressurization but has a significant

effect especially on loop seal behavior and core thermal response.
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IV.1.3 Loop Seal Behavior

Figures 18 to 21 show a comparisons of differential pressure at SG-side and pump-side

piping of crossover leg in intact loop and broken loop, respectively. The differential pressure

at reactor vessel core was shown in Figure 22. The loop seal behavior observed ini experiment

are as follows:

1) As blowdown continued, the coolant inventory decreased to the point at which the water

seal of U-shaped pipe in the intact loop crossover leg was formed (500 sec) as shown in

Figures 18 and 20.

2) As the steam generating from the reactor core was blocked by pump suction water seal.

the' resultant steam pressure acted on and pushed the liquid surfaces of the SG-side

crossover leg of intact loop (1100 to 2100 sec), which led a level decrease, as shown in

Figure 18.

3) As the water level in SG-side pipe decreased, the water level in pump-side increased a

little. However, some of the water pushed from the pump-side pipe was moved to the cold

leg and downcomer, as a result, the pump-side level was dropped in a sho'rt time., the

pump-side water level was recovered by the SG-side water. Such an oscillatory behavior

was repeated in several times with pump-side level decrease, i.e., manomnetric level

decrease.

4) At 2000 sec, the pump-side liquid level started to decrease, since the hydrostatic pressure

in pump-side pipe was larger than that at SG-side pipe.

5) At 2100 sec, the steam generator feed-and-bleed operation was initiated, which caused an

enhancement of SG heat transfer, an increase of steam condensation in U-tubes, and

buildup of liquid in the SG-side crossover leg of the intact loop, as shown in F:!gure 18.

6) At 2650 sec, some water collapsed at SG-side crossover leg was swept into the cold leg

and core, i.e., partial loop seal clearing. By this phenomena, the SG-side liquid level was

dropped and re-increased. After that, pump-side liquid level was increase by such a

partial loop seal clearing.

7) Loop seal behavior at the broken loop was quite similar to that at the intact loop (Figures

20 and 21). However, timings of loop seal formation and beginning of level decrease

were 750 sec and 1800 sec. respectively, which were later than those of intact loop

behavior.

8) Liquid in broken loop pump-side pipe was not cleared completely at 2650 sec, since

steam flow was not blocked because of break flow. The second loop seal cl-aring was
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observed at 3150 sec at the broken loop pump-side crossover leg.

9) The behavior of core liquid level was quite similar to that of intact loop pump-side

crossover leg in start of level decrease and ioop seal clearing.

Figures 18 and 19 indicate that RELAPS did not predict the intact loop seal behavior

correctly. Liquid level at SG-side crossover leg was not dropped below the cold leg centerline

elevation in calculation. The predicted liquid level at pump-side crossover leg also shows a

deviation from the experiment, although a ioop seal formation, a level drop at 2100 sec, and a

sharp increase at 2500 sec were close to the expierimental behavior.

As shown in Figures 20 and 21, the predicted loop seal behavior at broken loop was much

closer to the experimental behavior than that at intact loop, especially in loop seal formation

both SG-side and pump-side pipes, level decrease due to steam pressure, level increase

behavior at SG feed-and-bleed, and final loop seal clearing in SG-side piping. However, the

final complete loop seal blowout at pump-side pipe was not predicted, which was due to a re-

establishment of water seal at broken loop pump-side pipe. It was considered as a result from

underestimation of break flow and over-estimation of water inventory at broken loop cold

leg.

Predicted ioop seal behavior indicates that the pressure difference between hot leg and cold

leg was not accurately predicted, although overall depressurization behavior was well

predicted in both legs. That pressure difference was primarily determined by steam

generation from the core because cold leg was isolated by water seal at core and at crossover

leg. However, there was another one communication path between cold leg and hot leg, a

upper head bypass line (Junction 535). Differential pressure between the cold leg and hot leg

may be affected by flow through this path. Since the detailed geometry of the bypass line was

not known, the calculated timing and depth of loop seal behavior may be dependent of loss

coefficient and area of the junction. However, it was found in the base case calculation, i.e..

single core channel model, that the loop seal behav'ior explained above was not basically

changed wvith varying, the junction loss coefficient and junction area. It was also found to be

effective in the case of two core channel model (TOI). which will be discussed at the next

section.
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The RELAP5 calculation on core liquid level behavior (Figure 22) also shows the same

deviation as the level behavior of the intact ioop, i.e., no level decrease and recovery. It is

clear that core level behavior was not correctly predicted with single core channel model.

Based on comparisons above, deviation of prediction in loop seal behavior may be

limitation of the code, because the range of differential pressure during the loop seal behavior

was less than 20 kPa in experiment, which required an accurate calculation in accuracy range

of 10 kPa.
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IV.1.4 Natural Circulation

Figure 23 shows comparisons of mass flow rates at downcomer outlet. In experiment, the

initial mass flow rate through the downcomer was 0.5 78 kg/sec in a single phase natural

circulation mode and remained at about the initial value until the hot legs uncovered at about

280 sec. As more coolant was discharged out, the density gradient between fluid in the upside

of steam generator and downcomer increased due to a formation of void, which increased the

natural circulation driving force. As a result, the flow in the loop increased and eventually

peaked at about 350 sec. As further mass was expelled out the break, the fluid in the intact

loop SG U-tube eventually depleted, which led to a reflux condition in the intact loop. In

experiment, the reflux condition was visually observed at about 825 sec in the intact loop, but

was not observed until 1900 sec in the broken loop.

The RELAP5 calculation result shows a generally good agreement with the experiment data.

However, the calculation shows some differences in magnitude of peak flow, timing of peak

flow occurrence, and duration of two-phase natural circulation flow. And a deviation was also

found after 2500 sec, i.e., accumulator injection period, which will be described at next

section.

The difference in peak flow is considered to be due to a broken loop mass flow, and the

difference in peaking time due to intact loop mass flowv, as shown in Figures 24. which shows

comparisons o~f mass flow rates at intact loop cold leg and broken ioop cold leg. From this

figure, one can find that the broken loop cold leg experienced more and longer flow at than

the experiment. This difference resulted in overprediction of downcomer mass flow rate and

duration of natural circulation. This fact indicates that therc was more water inventory in the

broken loop during this period and that it was due to underprediction of break flow.

Comparison of downeomer mass flow rate as a function of primary system mass inventor-,

was shown in Figure 25. This figure shows there were two peaks in mass flow rate at about

89 % and 80 % inventory both in experiment data and in calculation result. The peak at 89 %

inventory' corresponds to the point in time when pressurizer empties of fluid. It is possible that

steam from the pressurizer entered the hot leg and steam generator U-tubes thus inducing a

larg~e density gradient in the loop which led to a momentary peaking in downcomer flow. The

peak at 89 % inventory can be regarded as the maximum mass flow rate due to the maximum

density gradient during thle two-phase natural circulation. From this figuLre. the natural
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circulation flow rate with change in primary system inventory was well predicte:d for a range

from 100 % to 80 % of the normal inventory (single and two-phase regimes). However, there

was an little overprediction and oscillations for a less inventory, which was due to broken

loop flow rate, as already mentioned.

The flow rate at intact loop hot leg was compared with the corresponding experimental data

in Figure 26. In that figure, one can find a beginning of negative hot leg flow at 620 sec in

experiment, i.e., reflux condensation. In calculation, the reflux. behavior was fouind after 800
sec, which may due to more primary coolant inventory than the experiment. The highly

oscillatory behavior in calculation was due to a excessive condensation in SG-U-tube. A

sudden increase after 2600 sec in calculation was due to accumulator injection. It was over-

estimated when compared to the experimental behavior.

The flow at broken loop hot leg was compared in Figure 27. The figure shows that reflux in

was predicted at 1170 sec. The calculation shows a more and larger flow that the experiment,

which was consistent with the prediction of cold leg flow. The effect of accumulator was'not

found in the broken loop cold leg due to break.
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IV. 1.5 Accumulator Injection Behavior

Figures 28 shows accumulator injection flows both at intact loop cold and at broken loop

cold leg. The RELAP5 calculation shows drastic peaks at the beginning of injection and then

oscillatory and discontinuous behavior due to condensation effect. Since the experimental data

on accumulator flow was not available, predictability could not be discussed. However, it was

believed that the current calculation result was not realistic because loop flow was highly

over-estimated after accumulator injection, as mentioned previously. The effect of inaccurate

accumulator injection behavior will be discussed at the next section.
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IV.1.6 Thermal Response

Figures 29 shows a comparison of fluid temperature at the intact loop hot leg between the

prediction and the measurement. Prior to the experiment, the intact loop fluid wvas circulated

by a natural convection mechanism. As the break open, a void was formed, the core power

reduced to the decay heat level, and then the difference in temperature between hot leg and

cold leg was also reduced. After cold leg flashing, the coolant temperature remained almost

constant or reduced slightly due to secondary side steam leak. At 2100 sec, the S G feed-and-

bleed operation caused the fluid to cooldown.

The RELAP5 prediction shows a good agreement with the experiment data. The small

deviation after 2100 sec were believed a difference in data channel. The experime~nt data was

measured at the centerline of hot leg pipe, i.e., mixture temperature, in which a water level

behavior was included. However, the calculation result was for averaged liquid temperature.

Figure '30 shows a comparison of fluid temperature at intact loop cold leg. Tae predicted

temperature was wvell-agreed with the experimental data. Some oscillatory behavior after 2500

sec was due to accumulator injection.

Figures 31) shows comparison of fluid temperatures at broken ioop hot leg. This figure

shows the broken loop hot leg experienced an almost identical behavior to that at the intact

loop. The predicted temperature was well-agreed wvith the experimental data before 2600 sec.

The underprediction after 2600 sec was believ'ed a difference in measurement location, as

explained above (i.e. centerline measurement in experiment versus liquid temperature in

calculation).

The coolant temperature at broken loop cold leg was already mentioned at Figure 15, which

also showed the overall behavior was well predicted.

Figures 3 2 shows comparison of the core rod temperatures between the prediction and the

experiment at elevation of 291 cnm. The experiment data shows an initiation of rod heat-up at

2000,2500 sec. Also the experiment data shows a turnaround of rod temperature and

quenching at the timing of loop seal clearing of the broken loop. However. in the RELAP5

prediction. no heat-up and quenching, were found.
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As already mentioned at ioop seal behavior and core level behavior, due to the small
differential pressure between hot leg and cold leg, the predicted core level was not decreased

at 1800 see, as shown in Figure 22, therefore, the core rod was covered with water, the rod

surface temperature remained constant. Also, the calculation did not show a loop seal clearing
and the related core level recovery, therefore, no quenching.

Based on the analysis above, it is found that the improvement of loop seal behavior

prediction is necessary to predict the core thermal response accurately.
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IV. 2 Sensitivity Study

As mentioned previously, two calculations were additionally attempted to find out effects

of reactor vessel core modeling (TO I) and of ECCMIX component (130l) on the improvement

of code prediction. Each calculation result is described, compared with the base c~ase result,

and discussed in this section.

IV.2.1 Effect of Two Core Channel Model (T01)

The case TO] adopted two parallel flow channels for reactor vessel core, in which crossflow

junctions were used to link each channel as shown in Figure 4. This approach is bas;ed on that

the two parallel channels and crossflow junctions may result in natural circulation flow path in

reactor vessel core, which was not considered in single channel model.

Figure 3)3 )shows a comparision of the calculated differential pressure between hot leg and

cold leg of the intact loop. Two differential pressures were almost identical until 900 sec..

approximately, and then diverged. Even if the difference did not exceed J0 ki'a. it had

significant effect on ioop seal behavior because loop seal behavior was sersitive for

differential pressure range of 10--20 kPa.

The difference after 900 sec was considered due to an effect of two core channel model. In

single channel model, there was a little difference between hot leg pressure and cold leg

pressure, therefore, it was not sufficient to move the fluid in loop seal. However, ir, two-core

channel model, there may exist natural circulation flow path in the core. Tho.;e natural

circulation flow may enlarge the difference between hot leg and cold leg, due to phase

separation within the core. And it is believed as a physical phenomena.

Such an effect can be clearly found in loop seal behavior. Figure 34 shows a comparison

of differential pressure at SG-side pipe in the intact loop crossover leg between the base case

and the case TOL. It is shown that the two core channel model can predict the formation of

loop seal, loop seal level decrease due to steam pressure, level re-increase at SG feed-and-

bleed, and loop seal clearing much better than the single core channel.

Of course, there were some discrepancies even in two core channel model result such as

timing of loop seal formation and depth of loop seal level decrease. However, it is; believed
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such differences are within allowance limit of accuracy ( less than 5 kPa). Also it was found

that the timing and depth loop seal behavior can be adjusted through tuning the junction area

and loss coefficient at J535, although the result were not presented in this report.

The Case TOl shows a noticeable discrepancy after 2500 sec, i.e., accumulator injection. It

may be related not only with accumulator injection behavior, but also with code model such

as condensation, and interfacial drag model in the code.

Figure 35 shows a comparison of core liquid level, in which the improvement of level

behavior prediction by using two core channel model can be clearly observed. Especially, it is

emphasized that the core uncovery, which was clearly observed in the experiment, can be

predicted by the two core channel model not by single core channel model. And the problem

of accumulator injection can be also found in core level behavior.

Figure '34 shows a comparison of core heater rod surface temperature at 253 cm elevation

between the base case and the case TOI. As mentioned previously, in accordance with core
level behavior, core heatup was predicted by two core channel model.

Even in two core channel model result, there were some differences in rod heatup prediction

such as the first small peak in rod surface temperature, the overprediction during the second
peak, and no quenching in the second peak, which were due to inaccuracy of code prediction

of core liquid level behavior. Especially in the. second peak, the rod temperature exceed 1200

K, which resulted in calculation failure at 3980 sec.

The failure of two core channel model calculation was due to stop of accumulator injection

from 3000 sec as shown in Figure 3 7. The reason for the stop of accumulator injection was a

sudden excursion of primary system pressure from 2960 sec, as shown in Figure 338, which

was not currently understood.

Based on the discussion above, the two core channel model can predict a more realistic loop

seal behavior than the single core channel model. However, the pressure response problem

related to the accumulator injection behavior should be resolved to improve the realistic core

heatup prediction.
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IV.2.2 Effect of ECCMIX Component Model (E01)

To investigate a possibility of improvement in accumulator injection behavior, ECCMIX

component was attempted both in intact loop cold leg and in broken loop cold leg. In intact

loop cold leg, the ECCMIX component replaced the branch component (volume 107), while a

ECCMIX component was added at the outlet of volume 404, and volumes of adjacent

components were adjusted. The ECCMIX component has its own flow regime map and the

related closure correlations, therefore, it is expected that the different result can be obtained

using ECCMIX component on the accumulator injection behavior.

Figures 39 shows a comparison of accumulator injection flow rate between two cases

adopting two core channel model (Case TOl and EOI). Compared to the case TOl, the result

of the case 1301 shows a more injection water delivery to the core at initial injection stage

(2500 to 2700 sec). And the peak injection flow of the case 1301 was larger than that of the

case TOl1.

Figures 40 and 41 show comparisons of core liquid level behavior and rod surface

temperature for two cases, respectively. In core level behavior (Figure 36), big difference

between the case EOI and the case TOI is not shown. In Figure 37, the case EOl did not

predict an early heatup in rod surface temperature, while the case TOI did. And it was also

identified in core level behavior during the same time period. Currently. the reason for the

difference was not understood, it can be interpreted the ECCMIX component may change a

different inventory distribution.

Figure 42 shows a comparison of differential pressure at intact loop SG side crossovcr leg.

The result from the case EOI shows a more realistic level behavior when compared to TOI

case.

As mentioned above, there were more injected water in the case EOI than the case TOI, as a

result, the case EOI predicted a temporary level increase at 2600 sec (Figure 40).

Consequently, the heatup time was delayed when compared to the case TO].

In the case 1301, there was a sudden peak injection (0. 7 kg/see) at 3100 sec. the resultant

core heatup was likely to be stopped, and core rod heatup behavior was much close to the

experiment one. However. since the case EOI calculation wvas failed at R160 sec due to water
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property failure at volume 407 (broken loop ECCMIX component), the upcomý,.ng behavior

cannot be expected. A additional calculation was attempted with reducing the maximum time

step to 0.001 sec, to avoid the failure, which was not presented this report, the result was

almost the same as the case EO 1.

Based on above discussion, the ECCMIX component model still provided a discontinuous

injection behavior, however, a instantaneous injection flow rate was large when compared to

the cases not adopting the ECCMIX component. As a result, core heatup behavior could be

improved. It can be expected that the use of ECCMIX component may improve core heatup

behavior prediction if other TI- phenomena was correctly predicted.
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IV. 3 Run Statistics

A HP-7 15/50 workstation with operating system of HP-UX Version 9.Oa was mainly used

for the present calculations. The workstation has '32 MB main memory.

All the calculation were attempted to 5000 sec. The base case run was successfully

terminated at 5000 sec, while the case TOlI run was terminated at 3965 sec due to the material

temperature exceeding 1200 K and the case EOI was terminated at 3122 sec due to water

property failure with minimum time step.

Figure 4-3 )shows a comparison of the required CPU time. Figure 44, 45, and 46 shows a

comparison of time step size and Courant time step with respect to the real transient time for

three runs. As shown in the figures, the required CPU time was doubled by adopting two core

channel model and much increased by using ECCMIX component. The slope of CPU time

became steep from 800 sec, i.e. cold leg flashing for both cases TOlI and EO1I, however, it was

not changed for the base case.

The time step size was reduced from the initial value 0.05 sec down to 0.01 sec for both

cases TOI and EOl, however, it was not changed for the base case. All the case, the time step

size were less than the Courant time step.

The base case run was terminated at 5000 sec, the required CPU time in HP workstation

was 35 722. 0 sec including 4.56 sec for input processing, and the attempted advancement was

100 192 time steps. Therefore, the grind time for the base case can be calculated as follows

C'PU Time, CP = 35722 - 4.56 = 3571 7.44
Number of Time Step, DT = 100192

Number of Volume. C = 206

Transient Real Time, RT =5000

Grind Time, GT =(CP x 1000,)/(CxDT,) =35717.44x 1000/6206x 100192,)

=1. 73 mn CPU sec/(vol-step)

Since the case TO] and EOI required much more CPU time and time steps. the resultant

grind time is similar to the base case one.

Figtire 47 shows a comparison of mass error for three cases. The mass error for both cases

TOI and EOI was rapidly increased from 800 sec. i.e. cold leg flashing, and they exceeded 70
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kg at 4000 sec. However, for the base case, it remained constant (less than 3 kg). Such a big

difference in mass error indicated that there were much more flip-flop changes such as a rapid

change in velocity during loop seal behavior, for two core channel case than for single core

channel case.

100000 I

R5/M3.2 (Base case), cputime-0

80000 -- -R5/M3.2 (Case T01), cputime-0 -
---- R5/M3.2 (Case E01), cputime-0 ----

60000 ------

40000 /_ - -

a-)

20000

0j
01000 2000 3000 4000 5000

Time (sec)

Fig. 43 Comparison of Calculational CPU

67



1.00

2 0.1
U)

(D

E

0.01

R5M. (Bs cae) dt- -7:aa

R5/M3.2 (Base case), dtcm0-
.3 R51M .2 (Bas-case),---m--

-' I ~ .. A14,

-- -- -- --

0 1000 2000 3000 *4000 5000

Time (sec)

Fig. 44 Comparison of Time Step Size And Courant Time Step (Base Case)

1.00

C.,

0.

E

0.10

0.01

0 1000 2000 3000

Time (sec)

4000

Fig. 45 Comparison of Time Step Size And Courant Time Step (Case T01)

6(8



1.000 R5/M3.2 (Gase t-Ul), d~t-U

------- R51M3.2 (Case E01), dtcrnt.-0

0.01

S0.1001
0~~~ ' 100 20030040

10010 000040

R51M3.2 (Base Case), emass-0

80---------. R5/M3.2 (Case T01), emass-0

- -- -R5/M 3.2 (Case E01), emass-0 ----

-~60

W 40

2

20r

0

0 1000 2000 3000 4000 5000

Time (sec)

Fig. 47 Comparison of Mass Errors in Calculations

69



V. Summary and Conclusions

RELAP5/MOD3.2 code was assessed with the Semniscale experiment S-NC-8B, which

simulated the natural circulation induced by small break LOCA in PWR. The major thermal-

hydraulic phenomena important to SBLOCA and related natural circulation were addressed.

The Semniscale Mod-2A facility was modeled as suitable for simulating the experiment. The

base case calculation was executed, the prediction result was compared with the experiment

data, and the code predictability on the important thermal-hydraulic phenomena was

discussed. Sensitivity calculations were attempted to investigate the problems identified in

base case calculation and to find out the effects of two core channel model and of ECCMIX

component model on the improvement of predictability. The followings are obtained from this

study:

1) The important thermal-hydraulic phenomena in this kind of SBLOCA and related natural

circulation were identified as system depressurization, break flow in saturated and

stratified condition. loop seal behavior, natural circulation in two-phase mode and reflux

mode, core thermal response, and accumulator injection behavior.

2) As a base case a RELAP5 calculation input was developed with adopting single core

channel model, steam leak model, etc. And for investigating nodalization sensitivity,

additional two RELAP5 calculation input were developed using two core channel model

and ECCMIX component model, respectively.

3)RELAP5 MOD'3.2 can predict well the overall thermal-hydraulic behavior such as system

depressurization and natural circulation through the loops during S-NC8B3 experiment,

using base case modeling. However, some discrepancies were identified in

underprediction of saturated break flow, deviation of loop seal behavior, and resultant

discrepancy in core thermal response were identified.

4) Two core channel model can provide an improvement in prediction of major thermal-

hydraulic phenomena, especially of loop seal behavior and resultant core thermal

response. However, it was found that discontinuous accumulator injection was yet one of

the most challengible problem in two core channel model calculation.

5) ECCMIX component. to some extent, can also improve an early accumulator injection
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behavior and core thermal response. However, it cannot basically resolve the accumulator
injection problem in this slowly-depressurizing transient.

6) Based on the base case calculation and sensitivity study, the current RELAP5IMOD3.2

code with two core channel model and ECCMIX component model ha.; an general
capability to predict SBLOCA specific phenomena. However, accumulator injection

problem should be resolved through the extensive modeling study and/or appropriate

code model improvement.
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Appendix A
RELAP5 Input Listing for Base Case





Steady State Input Deck for Base Case Run

= semiscale mod 2a - nc8 configuration (2-looip)

0000100 new stdy-st
0000101 run

0000105 30.0 32.0

0000110 nitrogen
'0000201 1.0 I.Oe-06 0.01 2 10 250 4000

0000202 800.0 1 .Oe-06 0.1 2 8000 8000 8000

0000501 time 0 ge null 0 -1.0 1 'always true

0000502 time 0 It null 0 -1.0 n 'always false

* steady state trip :alway true

0000599 time 0 ge null 0 0.0 1 *always true

intact loop piping

......

1010000 hotleg branch
1010001 2 1
1010101 0.00420 0.21971 0.0 0.0 0.0 ).0 4.0e-05 0.0

+ 00000
1010200 3 15.4e06 581.4 *'0.0 0.0 0).0

1011101 508010000 101000000 0.0 0.5 1.0 0100

1012101 101010000 102000000 0.0 0.0 0.0 0100

1011201 0.26 0.0 0.0

1012201 0.26 0.0 0.0

1020000 pclaI8 pipe

1020001 6
1020101 0.00349,4
1020102 0.00229,6

1020301 0.57074.1

1020302 0.17145,3

1020303 0.22504,4

1020304 0.38748,6

'301
*302
'303
'304
*305
*306
*307
'308
*309

cntrlvar 917
cntrlvar 918
cntrlvar 921
cntrlvar 937
cntrivar 947
cntrlvar 961
cntrlvar 971
cntrlvar 962
cntrlvar 963

" pzr liquid volume
"'pzr liquid volume error

"letdown error

" intact loop hot temperatur error

' broken loop hot temp error

" intact ioop se level

' broken loop sg level

' IL SG Level error

" 13L SG Level error

1020601

1020801

1020901
1020902

1020903
1020904

1021001
1021101

1021102

1021103
1021201

0.0,6
4.0c-05.0.0.6

0.0.0.0,1
0.288.0.288.2

0.0.0.0,3

0.0,0.0.5
00.6

0000.3

0100.4

0000,5

3 1S.4e06 518.4 0.0 0.0 0.0 06

310 mflowj 101020000 ' intact loop mass flow
311 mflowij 401020000 ' broken loop mass flow

1021300 I

1021301 0.260 0.0 0.0 05

312

313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
32.8
329)

p 301010000
p 204010000
p 7 04 010000
cntrlvar 101

cntrlvar 102

cntrihar 103

cntrlvar 104

cntrlvar l0;

cntrlvar 106

cntrlvar 107

critrlvar 108
cntrlv-ar 109

cntrlvar 110

cntrlvar 201

cntrlv-ar 202

cntrlvar 301

cntrlvar Ill

cntrlvar 20i

*pressurizer top pressure
* I L SG steamn pressure
' 131 SG steam pressure

"intact loop hot le- mass
"intact loop crossover lceg mass
"intactloop cold leg mass
"intact loop s/g primary mass
"broken loop hot lceg mass

broken loop se pimayms

"broken loop crossover leg mass
' broken loop cold leg mass
' rector vessel core and etc mass
' reactor downcomer mass
" intact loop secondary mass
' broken loop secondary ma~ss

"pressurizer mass

" total primary mass
"total secondarv matss

1030000
1030001

1030101
+ 00

1030200
1031101
1032101

1033101

1031201

1032201

1033201

1040000

1040001

1040101

1040301

1040302

newspol branch
3 1
0.00229 0.55880 0.0 0.0 0.0 0.0 4.0c-05 0.0

3 15.4c06 581.4
102010000 103000000 0.0 0.18 0.18 0000

103010000 104000000 0.0 0.18 0.18 0000

302010000 103000000 0.0 0.90 0.90 0100

0.260 0.0 0.0
0.260 0.0 0.0
0.260 0.0 0.0

newspol pipe

5
0.00229.5

0.23825.1

0.42494.2
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1040303
1040304
1040601
1040602
1040603
1040701
1040702
1040703
1040704
1040801
1040901
1040902
1040903
1041001
1041101
1041201
1041300
1041301
0

1050000
1050001
1050101
1050102
1050301
1050302
1050303
1050304
1050305
1050306
1050307
1050308
1050309
1050601
1050602
1050603
1050604
1050605
1050701
1050702
1050703
1050704
1050705
1050706
1050707
1050708
1050709
1050710
1050801
1050901
1050902
1050903
105904
1051001

0.35560.4
0.64808.5
0.0,1
90.0,4
55.0,s
0.0,1

0.42494,2
0.35560,4
0.52680,5
4.0c-05,0.0,5
0.540,0.540,1
0.0,0.0.3
0.288.0.288.4
00.5
0000,4
3 15.4e06 581.4 0.0 0.0 0.0 05

0.260 0.0 0.0 04

pmpsuc pipe
14
0.00229,6
0.00349.14
0.44488.1
0.40640.2
0.35560.5
0.49301.6
0.58572.7
0.78740.9
0.26200.11
0.78740.13
0.58572.14
-55.0.1
-90.0.9
-45.0.10
45.0.11
90.0.14
-0.3 6068. 1
-0.40640.2
-0.35560.5
-0.49301.6
-0.58572.7
-0.78740.9
-0. 1968. 10
0.1968.11
0.78740.13
0.58572. 14
4.0c-05.0.0. 14
0.288.0.288.1
0.0.0.0.9
0.450.0.450.11
0.0.0.0.13
00.14

1051 101

1051102
1051103

1051201
1051300

1051301

1000

1060000
1060001
1060102

1060210
1060202
1060202
1060203
1060301
1060302
1060303
1060304
1060301
1060602

1060602
1060801
1060902
1060902

1061001
1061101

1061102

1061103

1061104
1061201

1061300

1061301

1000

1070000

1070101
+ 00

1070200
1071101

1072101
1071201

1072201

1080000
1080001
1080101
+ 00

1080200
1081101

1081201

1100000

0000.5
0100,6
0000,13
3 15.4e06 545.0 0.0 0.0 0.0 14

0.260 0.0 0.0 13

pmpsiml pipe
5
0.00091.ý4

0.00349,5
0.00091,1
0.00030,2
0.00091,4
0.44805.1
1.14908.2
0.60046.3
0.74320.4
0.75565.5
90.011.
0.0.5
4.0e-05.0.0.15
0.966,0.966,1
1.260.1.260.2
0.0.0.0.4
00.5
0000.1
0100.2
0000.3
0100.4
3 15.4e06 545.0 0.0 0.0 0.0 05

0.260 0.0 0.0 04

pcI9-3 branch
2
0.00349 0.79 126 0.0 0.0 0.0 0.0 4.0e-05 0.0

3 I5.4e06 545.0
106010000 107000000 0.0 0.288 0.288 0000
107010000 108000000 0.0 0.0 0.0 0100
0.260 0.0 0.0
0.260 0.0 0.0

dcmrinl branch

0.00420 0.18161 0.0 0.0 0.0 0.0 4.0e-O5 0.0

3 I5.4c06 545.0
108010000 517010000 0.0 0.0 0.0 0100
0.260 0.0 0.0

pmpsinli smd,,jull
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1100101 105010000 106000000 0.0 0.0 0.0 0100
1100201 1 0.260 0.0 0.0

*steam generator

2010000 sgoprim pipe
2010001 20
2010101 0.00783.1

2010102 0.00184,19

2010103 0.00783.20

2010301 0.20955.1
2010302 1.21831.2

2010303 1.20561,8

2010304 0.48578.9

2010305 0.34411,11
2010306 0.48578,12
2010307 1.20561.18
2010308 1.21831,19
2010309 0.20955.20

2010601 90.0.9
2010602 70.0.10
2010603 -70.0.11
2010604 -90.0.20

* andy modified 4/21/83 roughness from 4.0e-05 to 5;.Oe-05
2010801 4.0e-05,0.08386.1
2010802 4.0e-05.0.01974.19
2010803 4.0c-05.0.08386.20
2010901 0.0.0.0.8
2010902 0.3375.0.3375.9
2010903 0.675.0.675.10
2010904 0.3375.0.3375.11
2010905 0.0.0.0.19
2011001 00.20
2011101 0100.1
2011102 0000.18
2011103 0100.19
2011201 3 I5.4c06 563.2 0.0 0.0 0.0 20

2011300 1
2011301 0.260 0.0 0.0 19

2020000 sgshr pipe
2020001 12
2020101 0.0.12
2020201 0.00399.6
2020202 0.0037 1.7
* andy'modified 2020203 4/21/83

2020203 0.00477.8
2020204 0.00555.9

2020205 0.01342,10
2020206 0.03515,11
*2020207 0.05502,12

2020301 1.21831,1
2020302 1.20561,7
2020303 0.48578,8
2020304 0.58737,9
2020305 0.41891,10
2020306 0.37827,11
2020307 0.50635,12
* andy modified 2020401 to 2020413 4/21/83

2020401 0.014264,1
2020402 0.016574,2
2020403 0.013183,3
2020404 0.016789,4
2020405 0.013532,5
2020406 0.0 12870,6
2020407 0.012850.7
2020408 0.005849..8
2020409 0.009278.9
2020410 0.007631,10
2020411 0.015420,11
2020412 0.026025,12
02020413 0.028815,13

2020601 90.0, 12
2020801 5.0e-06.0.03 108.7
2020802 5.0e-06.0.04063.8
2020803 5.Oe-06.0.05956.9
2020804 5.0e-06.0.06729. 10
2020805 5.0e-06.0.0, 12
2021001 00.12
2021101 0100.9
2021102 0000.11
2021201 2 i.85c06 0.0 0.0 0.0 0.0 12

2021300 1

2021301 0.0 0.0 0.0 11

*2030000 separair scparatr
*2030001 3 0

*2030101 0.0 0.50635 0.030848 0.0 -90.0 -0.50635 5.Oc-

06 0.13.0 00
*2030200 2 5.85e06 0.0
*2031101 203000000 204000000 0.0 0.0 0.0 0100
*2032101 202010000 203000000 0.0 0.0 0.0 0100

*2033101 203010000 209000000 0.0 0.0 0.0 0100

*2031201 0.0 0.0 0.0
*2032201 0.0 0.0 0.0
*2033201 0.0 0.0 0.0

2030000 separatr separatr

2030001 3 0

2030101 0.0 0.50635 0.059663 0.0 90.0 0.50635 5.0e-6
0.1365 00)
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2030200 2 5.85e+6 0.9
*2030200 2 5.85e+6 0.0

*

*

*

modified by ysbang- at 93/9/6
to match test initial condition

2031101 203010000

2032101 203000000

2033101 202010000
2031201 0.0 0.0
2032201 0.0 0.0
2033201 0.0 0.0

204000000 0.06729 0.0 0.0 00100
209000000 0.058963 0.0 0.0 00100
203000000 0.05139 0.0 0.0 00100

0.0
0.0
0.0

2040000 steamdom snglIvol
2040101 0.0 0.40005 0.03390 0.0 90.0 0.40005 5.0-6
+ 0.32849 00

2040200 2 5843600.0 1.0

20-50000 stdome pipe
2050001 10
2050101 0.0,10
2050301 0,41891,1
2050302 0.58737,2
20,50303 0.48578.3
2050304 1.20561r9
2050305 1.21831.10
*a. modified 2050101L. 2050401 to 2050405 4/21/83

2050401 0.006337.1
2050402 0.003252.2
2050403 0.001322.3
2050404 0.003279.9
2050405 0.003314.10
2050601 -90.0.10
2050801 5.0c-06.0.01023.10
2051001 00.10
2041101, 0000.9
2051201 2 5.85e06 0.0 0.0 0.0 0.0 10

2051300 1
2051301 0.0 0.0 0.0 09

2090000 sepbyps pipe
2090001 2

2090103 0.0.2

2090301 0.50635.1
2090302 0.37827.2
* andy modified volumes 2090401 to 2090402 4121/63
2090401 0.029856.1
2090402 0.020686.2
2090601 -90.0,2
2090801 5.Oe-K6,.13170.1
2090802 5;.Oe-06.0.08490.2
209100! 00,2
2091101 0000.1
0209 120! 2 5.85e06 0.0 0.0 0.0 0.0 02

2091201 2 5.85e+06 0.03 0.0 0.0 0.0 02

*modified by ysbang, at 93/9/6
*to match test initial condition

2091300 1

2091301 0.0 0.0 0.0 01

2100000 sepbyps sngljun
2300101 209030000 205000000 0.0 0.0 0.0 0000
2100201 1 0.260 0.0 0.0

2210000 seinlp sngljun
2210101 104010000 201000000 0.00229 0.288 0.288 0100
2210201 1 0.260 0.0 0.0

2220000 sgout-p sngljiun
2220101 201010000 105000000 0.00229 0.288 0.288 0100
2220201 1 0.260 0.0 0.0

2310000 denmrout snaljun
2310101 205010000 202000000 0.0 0.0 0.0 0100
2310201 1 0.0 0.0 0.0

2320000 steamout sneijun
2320101 204010000 207000000 0.0 0.0 0.0 0300

2320201 1 0.0 0.0 0.0

2330000 feedinlp tmdpjun
2330301 206000000 205000000 0.00043

02330200 1 501 cntrlvar2
2330201 -1.0 0.0 0.0 0.0
2330202 0.0 2.0 0.0 0.0
2330203 30.0 0.0 0.0 0.0
2330204 20.0 0.0 0.0 0.0

2060000

2060101

2060200

2060201

feedini tmdpvol
0.00114 1.0 0.0 0.0 0.0 0.0 S.Oe-06 0.0 00

3
0.0 5.85e06 495.0

2070000 steamout tmdpvol
2070101 1.0 3.0 0.0 0.0 90.0 3.0 5.Oe-06 0.0 00
2070200 2 *3

*2070201 0.0 546.98 3.0
2070203 0.0 5.85e+6 1.0

modificd by ysbang at 93/9/6
*to match test initial condition
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*pressurizer

3010000 preizer pipe
3010001 6

3010101 0.0,6

3010201 2.69125e-02,2

3010202 6.72832e-03,3

3010203 2.69125e-02.5
3010301 0.240915,2
3010302 0.21967.5
3010303 0.066294,6
3010401 0.0064825,2
3010402 0.0059118,5
3010403 0.00113616
3010601 -90.0,6
3010801 4.0e-05,0.0,6
3011001 00,6
3011101 0000.2

3011102 0100,3

3011103 0000.5
3011201 2 IS.4e06 1.00.0 0.0 0.0 01

0301 1202 2 15.4e06 0.1728 0.0 0.0 0.0 02
3011202 2 15.4e06 0.15 0.0 0.0 0.0 02

*Modified by ysbang, at 93/9/6
*to match test initial condition

3020902

3020903
3020904
3020905
3021001
3021101
3021201
3021300
3021301

32 10000

3210101

3210201

33.42.33.42,2
0.0,0.0,3
1.42,1.42,5
0.0,0.0,6
00,7

0000,6
3 I5.4e06 581.4 0.0 0.0 (.0 07

0.0 0.0 0.0 06

pzrout sngljun
301010000 302000000 0.00349 3.0 0.0 0100
1 0.0 0.0 0.0

*need to modify' this

3300000
3300101

3300200

3300201

pcontrl tindpvol
10.0 10.0 0.0 0.0 0.0 0.0 5.)e-06 0.0 00
2

0.0 15.4606 1.0

3310000 pcontviv snglIjun

3310101 301000000 330000000 0.005; 0. 0.0 0100
3310201 1 0.00.0 0.0

* brok-en loop piping

ssssssss*ss*s****5*5s5****s***S*.*55***i 5***5************

*3011203
3011300
3011301

3020000

3020001
3020101
3020301
3020302
3020303
3020304
3020401
3020402
3020403
3020404
3020601
3020602
3020701
3020702
3020703
3020704
3020801
3020901

2 15.4e06 0.0 0.0 0.0 0.0 06

0.0 0.0 0.0 05

pzrsurec pipe

7

0.0.7
0.20574.1
0.17780,2
0.48895.3
0.67310.7
7.1837-04.1
2.32 14 1-04.2
1.64577-04.3
4.4046-03.7
-90.0.3
4 5.0.7
-0.20574.1
-0.17780.2
-0.48895.3
-0.16380.7
4.0c-05.0.0.7
-;02.8.502.8.1

4010000

4010001
4010101
+ 00

4010200
4011101
4012101
4011201
4012201

4000

4020000

4020001

4020101
4020302
4020302

4020303

4020304
4020305

4020306

40206011

vsslout branch
2 1
0.00349 0.408 18 0.0 0.0 0.0 ).0 4.0c-05 0.0

3 1S.4e06 581.4
508010000 401000000 0.0 0.5 1.0 0100
401010000 402000000 0.0 0.0 0.0 0100
0.260 0.0 0.0
0.260 0.0 0.0

hotleg- pipe
7

0.0009 1.7

0.60985.1
0.40860.2

0.98579.3
0.41783.4
0.3523 5.5
0.34925.6

0.60979.7
0.0.3
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4020602
4020603
4020701
4020702
4020703
4020704
4020705
4020801
4020901
4020902
4020903
4020904
4020905
4021001
4021101
4021201
4021300
4021301

:000

4030000
40301001
4030101
4030301
4030302
4030303
4030305
4030306
4030306
4030307
4030309
4030309
4030602
4030602
4030604
4030604
4030605
4030702
4030702
4030703
4030705
4030706
4030706
4030707
4030708

4030710
4030801
4030901
4030902
4030903
4030904
403 1001
4031101

90.0,6
50.0,7
0.0,3
0.41783A4
0.35235,5
0.34925,6
0.46711,7
4.0e-05,0.0.7
0.0,0.0,1
0.525,0.525,2
0.630,0.630.3
0.0,0.0,5
0.336,0.336.6
00000 7
0000.6
3 15.4e06 581.4 0.0 0.0 0.0 07

0.260 0.0 0.0 06

pmpsucn pipe
12
0.00091.12
0.49424?1
0.349257
0.35235.3
0.3492-5.4
1.083 18.5
0.78512.7
0.48944.9
0.78512.11
0.70002.12
-60.0.1
-90.0.7
-45.0.8
45.0.9
90.0. 12
-0.39980.1
-0.34925.2
-0.35235.3
-0.34925.4

-0.78512.7
-0.376936.8
0.376936.9
0.78512.11
0.70002.12
4.0e-05.0.0.1I2
0.336.0.336.1
0.0.0.0.6
0.525.0.525.8
01.0.0.0.11
(00.12
00300.11

4031201 3 B5.4606 545.0 0.0 0.0 0.0 12
4031300 1
4031301 0.260 0.0 0.0 11

4040000 blcldsb snglvol
4040101 0.00091 0.83083 0.0 0.0 0.0 0.0 4.0c-05 0.0
+ 0.0
4040200 3 I5.4e06 545.0

4050000 coldle~g pipe
4050001 2
4050101 0.00091.2
4050301 0.27178.1
4050302 0.71145.2
4050601 0.0.2
4050901 4.0e-05.0.0.2
4050901 0.138U.138.1
4051001 00.2
4051101 0000,1
4051201 3 15.4e06 545.0 0.0 0.0 0.0 02
4051300 1
4051301 0.260 0.0 0.0 01

4060000 vsslinlt branch
4060001 2 1
4060101 0.00349 0.38898 0.0 0.0 0.0 0.0 4.0e-05 0.0
00
4060200 3 15.4e06 545.0
4061101 405010000 406000000 0.0 0.0 0.0 0100
4062101 406010000 517010000 0.0 1.0 0.5 0100
4061201 0.260 0.0 0.0
4062201 0.260 0.0 0.0

4500000 brkppmp pump
4500101 0.0 0.59S47 0.00086 0.0 90.0 0.03137 00
4500108 403010000 0.00090 0.0 0.0 000100
*4500109 404000000 0.00010 0.0 0.0 000000

*Junction Area Modified by ysban.g at April 8. 1996
*to correct unbalance of void distribution

4500109 404000000 0.00090 0.0 0.0 000000

*end of modification

4500200 3 B5.4e66 545.0
4500201 1 0.26 0.0 0.0
4500202 1 0.26 0.0 0.0
4500301 0 0 0 -1 0 5S1lO
4500302 1597.0000 0.1 .003240000 79.533000
2.9810000 .00925000
4500303 998.400 .00000 .00(00 2.4800 .00000 .0(0000
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4210000 bclc1. sn-ljun
4210101 404010000 405000000 0.00091 0.0 0.0 0000

4210201 1 0.260 0.0 0.0

*vessel

............. .....

5010000 Iowplni sngelvol
5010101 0.0 0.14224 0.00674 0.0
+ 0.1162 00

5010200 3 15.4e06 545.0

90.0 0.14224 4.0e.05

5050901 1.5.1.5,7
5051001 00,8
-5051101 0000,7

* rod bundle interfacial drag option by ysban~g

5051101 00100 7

5051201 3 15.4e06 563.2 0.0 0.0 0.0 08

5051300 1

5051301 0.520 0.0 0.0 7

5060000 upprplnl branch
5060001 2 1

5060101 0.0 0.30505 0.00164 0.0 90.0 0.30505 2.0e-05
+ 0.023 00

5060200 3 15.4e06 581.4

5061101 505010000 506000000 0.0 0.0 0.0 0100

5062101 506010000 507000000 0.00321 0.0 0.0 0100

5061201 0.520 0.0 0.0

5062201 0.520 0.0 0.0

5070000 upprpln2 sng~lvol
5070101 0.0 0.68910 0.00281 0.0 90.0 0.68910 4.0e.05
+ 0.0401 00
5070200 3 15.4e06 581.4

5080000 upprpln3 branch
5080001 2 1

5080101 0.0 0.52070 0.002 18 0.0 90 0 0.52070 4.0e-05
+ 0.483 00
5080200 3 15.4606 581.4

5081101 507010000 508000000 0.00277 0.0 0.0 0100

5082101 508010000 509000000 0.0041; 0.0 0.0 0100
5081201 0.520 0.0 0.0
5082201 0.0 0.0 0.0

5020000 lowpln2 branch
5020001 3 1

5020101 0.0 0.22004 0.00659 0.0 90.0 0.22004 4.0c-05
+ 0.0699 00
5020200 3 l5.4e06 545.0

5021101 501010000 502000000 0.0 0.0 0.0 0000
5022101 502010000 503000000 0.00431 0.0 0.0 0100
5023101 502010000 519000000 0.0 0.5 1.0 0100
5021201 0.0 0.0 0.0
5022201 0.52 0.0 0.0
5023201 0.52 0.0 0.0

5030000 lowpln3 snglvol
5030101 0.0 0.31725 0.00296 0.0 90.0 0.31725 4.0e-OS
0.0101 00
5030200 3 15.4e06 545.0

5040000 lowpln4 branch
5040001 2 1

5040101 0.0 0.18136 0.00052 0.0 90.0 0.18136 4.0c-05
+ 0.0101 00
5040200 3 15.4e06 545.0
5041101 503010000 504000000 0.0 0.0 0.0 0100
5042101 504010000 505000000 0.0 0.0 0.0 0100
5041201 0.52 0.0 0.0
5042201 0.52 0.0 0.0

5090000
5090001

5090101
5090301
5090302
5090401
5090402
5090601
5090801
5090802
5091001
5091101

5091201

5091301

upprpln4 pipe
2
0.0.2
0.2761.1

0.7786.2
0.00 143.1
0.004047.2
90.0.2

4.0c-05.0.04.1I
4.0e-05.0.0509.2
00.2
0000.1

3 15.4e06 581.4 0.0
0.0 0.0 0.0 01

5050000 core pipe
5050001 8
50530101 0.00286.8
5050301 0.6096.2
5050302 0.3048.6
5050303 0.6096.8
5050601 90.0.8
* andy modified volume 5050801 to 5.Oc-05 i14183

5050801 2 0c-05.0.0l.8

0.0 0.0 02

90.0 0.07-56 4.0e-05
5100000 upprpln5 snglvol
.5100101 0.0 0.0756 (1.000393 0.0
+ 0.0509 00
5100200 3 15.4e06 581.4
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5130000 ouidtub branch
5130001 1 0
5130101 0.0 1.651 0.00034 0.0 90.0 1.651 5.0e-06
+ 0.0160 00 *

5130200 3 15.4606 581.4
5131101 507010000 513000000 0.0 0.0 0.0 0100

5131201 0.0 0.0 0.0

5140000 sufcoln branch
5140001 1 0
5140101 0.0 2.3401 0.00034525 0.0 90.0 2.3401 5.0e-06
+ 0.00975 00
5141101 506010000 514000000 0.0 0.0 0.0 0100

5140200 0 15415300.0 1356030.0 0.0 0.0

5141201 0.0 0.0 0.0

5160000

5160001
5160101
5160301
5160601

5160801
5161001
5161201

5000

5170000

5170001

5170301

5170601
5170601

5171001
5171201

upprdcml annulus

0.00982.1

0.26670.1

90.0.1

4.0e-05.0.00435 1.1
00.1
3 I5.4e06 560.0 0.0 0.0 0.01

upprdcm2 annulus

0.00982.1

0.384 18.1

90.0.1

4.0e.05.0.0435 1.1

5190101

5190301

5190601

5190801

5191001

5191201

5200000

5200101

5200201

5210000

5210101

5210201

5220000

5220101

5220201
0

5310000

53 10001

5310101

5310301
5310601
5310602

5310701

5310702

5310801

51311001

5311101

5311201

5311300

5311301

5320000

5320101

5320201

5330000

5330201

5340000

5340101

5340201

;350000

;350101

5350201

dcmrann sn~gljun
519010000 518000000
1 -0.26 0.0 0.0

upprdcmr sngl1jun
517010000 516000000

1 0.0 0.0 0.0

uplowcm snglIjun
518010000 517000000

1 -0.26 0.0 0.0

0.00708,1
0.29337,1
90.0,1
4.0c-05 0.034 1.1
00,1

3 15.4e06 550.0 0.0 0.0 0.0 1

0.0 0.3 0.3 0100

0.0 0.0 0.0 0100

0.0 0.0 0.0 0100

bypsline pipe
3

0.00007.3
0.38247-3
90.0.2
55.33.3
0.38247.2

0.3 1456.3

5.Oe-06.0.0094.3
0.0.0.0.2
00.3

0000.2
3 l5A4e06 550.0 0.0 0.0 0.0 3

0. 0.0. 0.0. 2
00.1
3 15.4606 560.0 0.0 0.0 0.0 1

5180000 Iowdcmr pipc

5180001 10

5180101 0.00242.10

5180301 0.4890.9

5180302 0.37661 10

5180601 90.0.10

5180801 4.Oc.0S.0.0. 10
5180901 0.3.0.3.1

5180902 0.0.0.0.8
5 180903 0.114.0.114.9
5181001 00.10

5181101 0000.9

5181201 3 15.4c06 i
5181300 1

5181301 -0.26.0.0.0.0.9

;so.o

et-up snoljun

513010000 510010000

0 0.0 0.0 0.0

SC-up sngl~jun
514010000 510010000

0 0.0 0.0 0.0

dc-byps sngljun
516010000 531000000
0 0.0 0.0 0.0

byps-up sngljun
531010000 510010000

0 0.0 0.0 0.0

0.0 0.0 0.0 0100

0.0 0.0 0.0 0100

0.0 0.0 0.0 0100

0.0 0.0 0.0 0100

0.0 0.0 0.0 10

5190000 Iowderm annulus
5190001 1

53 60000) up-cnct sn--Ijun

0.0 0.0 0.0 0100
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5360201 0 0.0 0.0 0.0

*broken loop steam generator

7010000 brlpsigon pipe
7010001 18
7010101 0.00516,1
7010102 0.00061,17
7010103 0.00516,18

7010301 0.26035,1
7010302 1. 19609,2
7010303 1.23101,3
7010304 1.15481,4
7010305 1.23101,5
7010306 1.25641,6

7010307 1.15481,7

7010308 1.06591,8

7010309 0.98206,10
7010310 1.06591,11

7010311 1.15481,12

7010312 1.25641.13
7010313 1.23101.14

7010314 1.15481.15
7010315 1.23101.16

7010316 1.19609.17

7010317 0.26035,18
7010601 90.0,8
7010602 77.0.9
7010603 -77.0.10
7010604 -90.0.18
*andy modified roughness to 5.Oe-0; 4/21/84

7010801 4.0c-05.0.07797.1
7010802 4.Oc-05.0.0 1974.17
7010803 4.0e-05.0.07797.1 8
7010901 0.0.0.0.7

7010902 0.3375,0.3375.8
7010903 0.675,0.675.9
7010904 0.3375.0.3375.10
7010905 0.0.0.0.17
7011001 00.18
7011101 0100.1

7011102 0000.16

7011103 0100.17

7011201 3 I5.4c06 581.4 0.0 0.0 0.0 18

7011300 1

7011301 0.260 0.0 0.0 17

7020000 seroud pipe
*7020001 11

7020001 10

7020101 0.0.10

7020201 0.00462.7
7020202 0.0.9
7020301 1.19609.1

7020302 1.23101.2

7020303 1.15481,3

7020304 1.23101,4

7020305 1.25641.5

7020306 1.15481,6

7020307 1.06591.7

7020308 1.65398.8

7020309 0.37827,9

7020310 0.50635.10

* andy modified volumes 7020401 to 7020411 4."21/83
7020401 0.013509.1

7020402 0.009036.2

7020403 0.008470.3

7020404 0.010739.4

702040-5 0.009615.5

7020406 0.008474.6

7020407 0.008425,7

7020408 0.015782.8

7020409 0.016807.9

7020410 0.025882.10
*7020411 0.025882.11

7020601 90.0.10
7020801 5.0e-06.0.1999.8
7020802 5.Oe.06.0.0.I0
7021001 00.10

7021101 0100.7

7021102 0000.9

7021201 2 5.89e06 0.0 0.0 0.0 0.0 10
7021300 1

7021301 0.0 0.0 0.0 9

* 7030000 separatr separair
*7030001 3 0
** modified 4/21/83
*7030101 0.0 0.50635 0.030854 0.0 -90.0 0.50635

S+5.c- 06 0.13650 00
*7030200 2 5.89e06 0.0
*7031101 703000000 704000000 0.0 0.0 0.0 0100
*7032101 702010000 703000000 0.0 0.0 0.0 0100
*7033101 703010000 709000000 0.0 0.0 0.0 0100
$7031201 0.00.00.0
* 7032201 0.0 0.0 0.0
*7033201 0.0 0.0 0.0

7030000 separatr scparatr
7030001 3 0
7030101 0.0 0.50635 0.0567,36 0.0 90.C 0.50635 5.0e-6
*4. 0.1365 00

07030200 2 -;.89e+6 0.0
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7030200 2 5.89C+6 0.9

modified by ysban~gat 931916
*to match test initial condition

7031101
7032101
00100
7033101
00100
703 1201
7032201
7033201

703010000 704000000 0.0547542 0.0 0.0 00100
703000000 709000000 0.05299024 0.0 0.0

702010000 703000000 0.04593079 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

7040000 steamdom snglvol

7040101 0.0 0.40005 0.03390 0.0 90.0 0.40005 5.0e-06
+ 0.32849 00

7040200 2 5.89c06 1

7050000 sg-dcomer pipe
7050001 8
* andy deleted this input; 7050101 0.00164.8
7050101 0.0.8
7050301 1.65398.1
7050302 1.06591.2
7050303 1.15481.3
7050304 1.25641.4
7050305 1.23101.5
7050306 1.15481.6

7050307 1.23101.7
7050308 1.19609.8

andy modified volumes 7050401 to 7050408 4/21/83

7050401 0.014458.1
7050402 0.002241-2
7050403 0.002435.3
7050404 0.002639.4
7050405 0.002589.5
7050406 0.002431,6
7050407 0.002593,7
7050408 0.002514.8
7050601 -90.0.8
7050801 S.Oe-06.0.0 1016.8
70-51001 00.8
7051101 0000.7

7070000 steamotl tmdpvol
7070101 1.0 1.0 0.0 0.0 90.0 1.0 5.Oe-06 0.0 00
7070200 1
7070201 0.0 547.4245 1.0

7090000 sepbyps pipe
7090001 2
7090101 0.0,2
7090301 0.50635,1
7090302 0.37827,2
* andy modified volumes 7090401 to 7090402 4/21/83

-7090401 0.029860,1
7090402 0.020686.2
7090601 -90.0.2
7090801 S.Oe-06,0.13 170,1
7090802 S.Oe-06,0.08490,2
7091001 00-2
7091101 0000,!
*709 1201 2 5.89e06 0.0 0.0 0.0 0.0 02

7091201 2 5.89e+06 0.01 0.0 0.0 0.0 02

" modified by ysban~g at 9319/6
" to match test initial condition

7091300 1
7091301 0.0 0.0 0.0 01

7100000 sepbyps sn.*ljun
7100101 709010000 705000000 0.0 0.0 0.0 0000
7100201 1 0.26 0.0 0.0

7210000 sgnlt snljun
7210101 402010000 701000000 0.00091 0.336 0.336 0100
7210201 1 0.26 0.0 0.0

7220000 se-ouri sngl~jun
7220101 701010000 403000000 0.00091 0.336 0.336 0100
7220201 1 0.26 0.0 0.0

7310000 dcomeut
7310101 705010000 702000000 0.0 0.0 0.0 0100
7310201 1 0.0 0.0 0.0
0

7320000 stcamuts snzljun
7320101 704010000 707000000 0.0 0.0 0.0 0100

7320201 1 0.0 0.0 0.0

7330000 feed-izp tmdpjun
7330101 706000000 705000000 0.00043

7330200 1 501 cntrlvar 12
7330201 -1.0 0.0 (1.0 0.0
7330202 (0.0 2.0 0.0 0.0

7051201
7051300
7051301

7060000
7060101
7060200
7060201

2 5.89c06 0.0 0.0 0.0 0.0 09

0.0 0.0 0.0 07

fecdinle tmdpvol
0.00114 1.0 0.0 0.0 0.0 0.0 5.0e-06 0.0 00

3

0.0 5.119c06 495.0
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7330203 10.0 0.0 0.0 0.0
7330204 20.0 0.0 0.0 0.0

:9000000 envirnmt tmdpvol
'9000101 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 00
'9000200 3
'9000201 0.0 SAWSe0 310.0

* heat structures

11 110

110111000

11011100

11011201

11011201

11011301

11011401
11011601

11011601

11011701

11011901
011011801

* 11011901

11021000
11021100

11021101
11021201
11021301
11021401
11021501
11021502

11021503
11021504
11021601

11021602
11021 603
11021604

11021701

11021801

11021901
*11021801
'11021802
'11021803

'11021804

' 11021901
'11021902
'11021903
*11021604

1 5 2 1 0.03625

0 2

0.00278,4
0001,4
0.0,4

568.0.5
10I1010000.0.1,1,0.2 1971.1
0. 0. 0. 1,0.21971,1

0,0.0,0.0,0.0,1
0. 10. 10. 0. 0. 0. 0. 1. 1
0. 10. 10. 0. 0. 0. 0. 1. 1

0.0.0.0.0.0.21971.1I
0..0.0,0.0.0.21971.1

4 5 2 1 0.03332
0 2
0.00278.4
0001.4
0.0.4
568.0.5
102010000.0.1.1.0.57074.1
102020000.0.1.1.0.17145.2
102030000.0.1.1.0.17145.3
102040000.0.1.1.0.22504.4
0.0,0.1.0.57074.1
0,0,0,1,0.17145.2
0,0.0,1,0.17145.3
0.0.0.1.0.22504.4
0.0.0,0.0.0.0.4
0. 10. 10. 0. 0. 0. 0. 1. 4
0. 10. 10. 0. 0. 0. 0. 1.4

0.0.0.0.0.0.57074.1I
0.0.0.0.0.0.17145.2
0.0.0.0.0.0.17145.3
0.0.0.0.0.0.22504.4
0.0.0.0.0.0.57074.1I
0.0.0.0.0.0.17145.2
0.0.0.0.0.0.17145.3
0.0.0.0.0.0.22504.4

11022000 2 5 2 1 0.02699
11022100 0 2

11022101 0.00238.4
11022201 0001A4
11022301 0.0,4
11022401 568.0.5
11022501 102050000,10000,1,1,0.38748.2
11022601 0,0,0.1,0.38748.2
11022701 0,0.0.0.0.0.0,2
11022801 0. 10. 10. 0. 0. 0. 0. 1.2
11022901 0. 10. 10. 0. 0. 0. 0. 1.2
' 11022801 0.0.0.0.0.0.38748.2
*'11022901 0.0.0.0.0.0.38748.2

11032000 1 5 2 1 0.02699
*11032100 1022
11032100 0 2
11032101 0.00238 4

11032201 0001 4

11032301 0.0 4
11032401 568.0.5
11032501 103010000.0.1.1.0.55880.1
11032601 0.0.0.1.0.55880.1
11032701 0.0.0.0.0.0.0.1
11032801 0. 10. 10. 0. 0. 0. 0. 1. 1
11032901 0. 10. 10. 0. 0. 0. 0. 1. 1
* 11032801 0.0.0.0.0..0.55880.I
'11032901 0.0.0.0.0.0.55880.1

11042000 5 5 2 1 0.02699
'111042100 1022
11042100 0 2

11042101 0.00238.4
11042201 0001.4
11042301 0.0.4
11042401 568.0.5
11042501 104010000.0.1.1.0.23825.1
11042502 1 04020000.0,1.1,0.42494.2
11042503 104030000.10000.1J1.0.35560.4
11042504 104050000.0,1,1.0.64808.5
11042601 0.0.0.1.0.23825.1
11042602 0.0.0.1.0.42494.2
11042603 0.0.0.1.0.35560.4
11042604 0.0.0.1.0.64808.5
11042701 0.0.0.0.0.0.0.5
11042801 0. 10. 10. 0. 0. 0. 0. 1.5
11042901 0. 10. 10. 0. 0. 0. 0. 1. 5
011042801 0.0.0.0.0.0.23825.1
'I11042802 0.0.0.0.0.0.42494.2
*1I1042803 0.0.0.0.0.0.35560.4
*1~1042804 0.0.0.0.0.0.64808.5
* 11042901 0.0.0.0.0.0.23825.1
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*1~1042902 0.0.0.0.0.0.42494.2

* 11042903 0,0.0,0.0.0.35560.3

11042904 0.0.0,0.0.0.64808.5

11052000 6 5 2 1 0.02699

*11052100 1022

11052100 0 2

11052101 0.00238,4

11052201 0001.4

11052301 0.0.4
11052401 350.0.5

11052501 105 010000,0.1.l1.0.444 8

11052502 105020000.0.1.1.0.4064

11052503 105 03 0000.I10000. 1. 1.0.
11052504 105060000.0.1.1.0.4930
11052601 0,0.0.1.0.44488.1
11052602 0.0.0.1.0.40640.2
11052603 0.0,0.1,0.35560.5
11052604 0.0.0.1.0.49301,6
11052701 0.0.0.0.0.0.0.6
11052801 0. 10. 10. 0. 0.
11052901 0. 10. 10. 0. 0.
* 11052801 0.0.0.0.0.0.44488.1
*11052802 0.0.0.0.0.0.40640.2
*11052803 0.0.0.0.0.0.35560.5
*11052804 0.0.0.0.0.0.49301.6
*11052901 0.0.0.0.0.0.44488.1
*11052902 0.0.0.0.0.0.4 0640.2
*11052903 0.0.0.0.0.0.35560.5
*11052904 0.0.0.0.0.0.49301.6

"*I10 5180 5
" 1105 1901
"*1105 1902
"*1105 1903
" 1105 1904

"*1105 1905

11051801

11051901

0.0.0.0.0.0.59572.9
0,0.0.0.0.0.58572.1
0.0.0.0.0.0.78740,3
0,0.0,0.0,0.26200.i
0.0.0.0.0.0.78740.7
0,0.0,0.0.0.58572,8
0. 10. 10. 0. 0. 0. 0. 1. 8

0. 10. 10. 0. 0. 0. 0. 1.8

0.2
35560.5
1.6

0. 0.
0. 0.

1.6

1.6

11063000 4 5 2 1 0.01699

11063100 0 2
11063101 0.00178,4
11063201 0001.4

11063301 0.0.4

11063401 550.0.5

11063501 106010000.0,1.1.0.44805.1
11063502 106020000.01.1.1.1.14808.2
11063503 106030000.0,1,1.0.60046-3
11063504 106040000,0,1,1,0.74320.4
11063601 0,0,0,1.0.44805.1
11063602 0.0.0.1.1.14808.2
11063603 0.0.0.1.0.60046.3
11063604 0.0,0.1,0.74320,4
11063701 0.0.0.0.0.0.0.4
* 11063801 0.0.0.0.0.0.44805.1
*11063802 0.0.0.0.0.1.14808.2
* 11063803 0.0.0.0.0.0.60046.3
*11063804 0.0.0.0.0.0.74320.4
*11063901 0.0.0,0.0.0.44805.1
*11063902 0.0.0.0.0.1.14808.2
* 11063903 0.0.0.0.0.0.60046.3
* 11063904 0.0.0.0.0.0.74320.4

11063801 0.~ 10. 10. 0. 0. 0. 0. 1.4
11063901 0. 10. 10. 0. 0. 0. 0. 1.4

11061000 1 S 2 1 0.03332

*11061100 1021

11061100 0 2
11061101 0.00278.4
11061201 0001.4
11061301 0.0.4

11061401 $50.0.5
11061501 106050000.0.1.1.0.75565.1
11061601 0.0.0.1.0.75565.1
11061701 0.0.0.0.0.0.0.1
*11061801 0.0.0.0.0.0.75565.1
*11061901 0.0.0.0.0.0.75565.1

11061801 0. 10. 10. 0. 0. 0. 0. 1.1
11061901 0. 10. 10. 0. 0. 0. 0. 1. 1

11071000 1 .5 2 1 3.3320O0c-02

*11071100 1021

11071100 0 2

11051000 8 5 2 1 0.03332

*11051100 1021

11051100 0 2

11051101 0.00278.4

11051201 0001.4

11051301 0.0.44
11051401 550.0.5

11051501 105070000.0.1,1,0.58572.1

11051502 1 05080000.0..1,1.0.78740.-3
H1031503 105100000,0,1.1.0.26200.5
11051504 105120000.10000.1.1.0.78740.7

11051505 105140000.0.1,1.0.58572.8

11051601 0.0.0.1.0.58572.1

11051602 0.0,0.1.0.78740.3

110-51603 0.0.0.1.0.26200.5

11051604 0.0.0.1.0.78740.7

11051605 0.0.0.1.0.58572.8

11051701 0.0.0.0.0,0.0.8
* 11051801 0.0.0.0.0.0.58572.1
*1~1051802 0.0.0.0.0.0.78740.3
* 11051803 0.0.0.0.0.0.26200.5

* 11051804 0.0.0.0.0.0.78740.7
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11071101 0.00278,4
11071201 0001,4

11071301 0.0,4

11071401 550.0.5

11071501 107010000,0,1,1,0.79126,1

11071601 0,0,0,1,0.79126,1

11071701 0,0.0.0.0,0.0,1I
*11071801 0,0.0,0.0,0.79126.1
* 11071901 0,0.0,0.0,0.79126,1
11071801 0. 10. 10. 0. 0. 0. 0. 1. 1
11071901 0. 10. 10. 0. 0. 0. 0. 1.1

11081000 1 5 2 1 0.03625
*11081100 10l1

11081100 0 2

11081101 0.00238.4
11081201 0001A4

11081301 0.0,4

11081401 550.0.5

11081501 108010000,0,1,1,0.18161,1

11081601 0,0.0j1.0.18161,1

11081701 0,0.0.0.0.0.0,1
*11081801 0,0.0.0.0.0.18161.1
*11081901 0.0.0.0.0,0. 1816 1.1

11081801 0. 10. 10. 0. .0. 0. 0. 1. 1
11081901 0. 10. 10. 0. 0. 0. 0. 1.1

*intact ioop se piping

12001000 18 5 2 1 0.00987

12001100 0 2

12001101 0.00031.4

12001201 0002.4
12001301 0.0.4

12001401 550.0.5

12001501 201020000.0.1.1.7.30986.1
12001502 201030000.10000.1.1.7.23366.7
12001503 201090000.0.1.1.2.91468.8

12001504 201100000.10000.1.1.2.06466.I10

12001505 201120000.0,1.1.2.91468.11

12001506 201130000. i GCO. i.I1.7.23366.17

12001507 201 190000.0.1.1.7.30986.18

12001601 202010000.0.1.1,7.30986.1
12001602 202020000.10000. 1.1.7.23366.7
12001603 202080000.0.1.1.2.91468.8
12001604 202090000.0.1.1.2.06466. 10

12001605 202080000.0.1.1.2.914 68.11I

12001606 202070000.-10000.1.1.7.23366.17

12001607 202010000.0.1.1.7.30986.18
12001701 0.0.0.0.0.0.0.18
0120018101 0.0.0 1974.0.01974.1.2183 1.1

*1~20018102 0.0.0 1974.0.01974.1 .20561.7

* 120018103 0.0.0 1974.0.01974.0.4815781.8

*12001804 0,0.0 1974,0.01974,0.34411.10

'12001805 0,0.0 1974,0.01974,0.48578,11
* 12001806 0,0.0 1974,0.01974,1.20561,17

* 12001807 0,0.0 1974,0.01974,1.21831,18

* 12001901 0.0.00635,0.00635.1.2183 1,1

* 12001902 0.0.00635,0.00635,1.20561,7
* 12001903 0,0.00635,0.00635,0.48578.8
* 12001904 0,0.00635,0.00635,0-34411,10
* 12001905 0,0.00635,0.00635,0.48578,11I

* 12001906 0,0.00635,0.00635,1.20561,17
* 12001907 0,0.00635,0.00635,1.2183 M18
12001801 0. 10. 10. 0. 0. 0. 0.

-12001901 0. 10. 10. 0. 0. 0. 0.

12012000 10 5 2 1 0.07479
12012100 0 2

12012101 0.00937,4

12012201 0006.4

12012301 0.0.4

12012400 2001
12012501 202010000.0.11,1,.2183 1,1

12012502 202020000,10000,1.1.1.20561,7

12012503 202080000,0,1,1,0.48578.8
12012504 202090000.0.1.1.0.58737.9
12012505 202100000,0.1.1.0.4189 1.10

12012601 202010000.0.1.1.1.2183 1.1

12012602 202020000,10000.1.1.11.205,61,7
12012603 202080000.0.1.1.0.48578.8
12012604 20209000010,1,1,0.58737.9
12012605 202100000.0.1.1.0.4189 1.10
12012701 0.0.0.0.0.0.0.10
*12012801 0.0.0.0.0.1.21831.1
* 12012802 0.0.0.0.0.I.20561.7
* 12012803 0.0.0.0.0.0.48578.8
* 12012804 0.0.0.0.0.0.58737,.9
* 12012805 0.0.0.0.0.0.41891.10
*12012901 0.0.0.0.0.I.21831.1
* 12012902 0.0.0.0.0.1.20561.7
*12012903 0.0.0.0.0.0.48578.8
* 12012904 0.0.0.0.0.0.58737.9
* 12012905 0.0.0.0.0.0.41891.10
12012801 0. 10. 10. 0. 0. 0. 0.
12012901 0. 10. 10. 0. 0. 0. 0.

I.I~
1. 18

1. 10
1. 10

12022000
12022100

12022101

12022201
12022301
12022400
1 20225 C)1
12022502
12022503

10 5 2 1 0.10578
0 2
0.00094.4
0001.4

0.0.4
2001
202010000.0.1.1.1.218131.1
2020120000.10000.1.1.1.20561.7
2020800)00.0. 1.1.0.485781.1



12022504
12022505
12022601

12022602
12022603

12022604
12022605
12022701
* 12022801
'12022802
*12022803
* 12022804
*12022805
$12022901
'12022902
*12022903
'12022904
* 12022905
12022801
12022901

202090000.0.1.1..0.59737.9

202 100000.0, 1.1.0.4 189 1,10
205 1 00000,0. 1. 1, 1.2 183 1,1
205 0900001-10000,1 .1.1.20561.7
20503 0000?0. 1, 1.0.48 578.8
205020000.0?1. 1,0.5 873 7,9
20501 0000,0. II.0O.4189 1,10
0,0.0,0.0,0.0.10

0,0.03108..0.04968. 1.2183 1.1
0.0.03108,0.04968,1.20561,7
0,0.04063,0.07265,0.48578.8
0.0.05956?0.11346.0.58737,9
0.0.06729.0.18133.0.4 189 1. 10
0.0.0.0.0.1.21831,1
0.0.0,0.0.1.20561,7
0,0.0,0.0,0.40578.8
0.0.0.0.0,0.58737.9
0..0.0.0.0.0.4189 1.10

0. 10. 10. 0. 0. 0. 0. 1. 10
0. 10. 10. 0. 0. 0. 0. 1.10

12042101 0.00105A4
12042201 0001.4
12042301 0.0.4

12042400 2001
12042501 202110000.0.1.1,0.37827.1
12042502 202120000.0.1.1.0.50635,2

12032000 10 5 2 1 0.11074

12032100 0 2
12032101 0.00238.4
12032201 0001.4
12032301 0.0.4
12032400 2001
12032501 205010000.0.1.1.0.3-5840.1
12032502 205020000.0. 1. 1.0.502-53.2
12032503 205030000.0.1.1.0.41561.3
1203250.4 205040000.10000.1.1.1.03147.9
12032505 205100000.0.1.1.1.04234.10
12032601 20-50 10000.0. 1. 1.0.35840.1
12032602 205020000.0.1.1.0.502;3.2
12032603 205030000.0.1.1.0.4 1561-3
12032604 20';040000.10000.1.1.1.03147.9
12032605 205 100000.0. 1.1. 1.04234. 10
12032701 0.0.0.0.0.0.0.10
* 12032801 0.0.0.0.0,0.41891.1
* 12032802 0.0.0.0.0.0.58737.2
*12032803 0.0.0.0.0.0.48578.3
* 12032804 0.0.0.0.0.1.20561.9
'12032805 0.0.0.0.0.1.21831.10
'12032901 0.0.0.0.0.0.41891.1
* 12032902 0.0.0.0.0.0.58737.2
*12032903 0.0.0.0.0.0.48578.3
'12032904 0.0.0.0.0.1.20561.9
* 12032905 0.0.0.0.0.1.21831.10
12032801 0. 10. 10. 0. 0. 0. 0. 1. 10
12032901 0. 10. 10. 0. 0. 0. 0. 1.10

12042000 3 '; 2 1 0.13233
12042100 0 2

12042503 203010000,0,1,1,0.50635.3
12042601 209020000.0.1,1.0.37827,1
12042602 20901000010,1,1,0.50635.2
12042603 203010000,0,1.1,0.50635,3
12042701 0.0.0.0.0.0.0,3
'12042801 0.0.0.0.0,.0.37827,1
*12042802 0,0.0.0.0,0.50635.3
'12042901 0.0.0.0.0,0.37827,1
'12042902 0.0.0.0.0,0.5 063 5.3
12042801 0. 10. 10. 0. 0. 0. 0. 1. 3
12042901 0. 10. 10. 0. 0. 0. 0. 1.3

12053000 10 5 2 1 0.12146
12053100 0 2
12053101 0.00377.4
12053201 0001.4
12053301 0.0.4
12053400 2001
12053501 205010000.0.1.1.0.4189 1.1
12053502 205020000.0.1.1.0.58737.2.
12053503 205030000.0.1.1.0.48578.3
12053504 205040000.10000,1.1.1.20;61.9
12053505 205100000.0.1.1.1.2183 1.10
12053601 -200.0.3205.1.0.4189 1.1
12053602 -200.0.3205.I1.0.58737.2
12053603 -200.0.3205.1.0.48578.3
12053604 -200.0.3205.1.1.20561.9
12053605 -200.0.3205.1.1.2183 1.10
12053701 0.0.0.0.0.0.0.10
* 12053801 0.0.0.0.0.0.41891.1
*120-53802 0.0.0.0.0.0.58737.2
'12053803 0.0.0.0.0.0.48578.3
'12053804 0.0.0.0.0.1.20561.9
'12053805 0.0.0.0.0.1.21831.10
'12053901 0.0.0.0.0.0.41891.1
'120-53902 0.0.0.0.0.0.59737.2
*12053903 0.0.0.0.0.0.48578.3
'12053904 0.0.0.0.0.1.20561.9
*12053905 0.0.0.0.0.1.21831.10
12053801 0. 10. 10. 0. 0. 0. 0. 1. 10
12053901 0. 10. 10. 0. 0. 0. 0. 1. 10)

12054000 4 5 2 1 0.20477
12054100 0 2
12054101 0.00596.4

12054201 0001.4
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12054301 0.0.4

12054400 2001
12054501 20401 0000.0.1.1,0.40005.1
12054502 20301 0000A 1..1.0.50635.2
12054503 209010000.0A.1..0.50635?3
12054504 209020000.0.1.1.0.37827A4
12054601 -200, 0, 3204. 1.0.40003.1
12054602 -200, 0, 3204. 1,0.50635,2
12054603 -200, 0. 3204, 1.0.50635.3
12054604 -200, 0, 3204, 1,0.37827.4
12054701 0.0.0,0.0,0.0,4
* 12054801 0.0.0,0.0,0.40005.1
* 12054802 0.0.0.0.0.0.50635.3
* 12054803 0.0.0.0.0,0.37827.4
$12054901 0,0.0.0.0.0.40005.1

*12054902 0,0.0.0.0.0.50635.3
* 12054903 0.0.0.0.0.0.37827,4
12054801 0. 10. 10. 0. 0. 0. 0. 1. 4

12054901 0. 10. 10. 0. 0. 0. 0. 1.4

12055000 1 5 1 1 0.0
12055100 .0 2
12055101 0.00596.4
12055201 0001.4
12055301 0.0.4
12055401 543.0.5
12055501 204010000.0.1.0.0.13174.1
12055601 0.0.0.0.0.13174.1
12055701 0.0.0.0.0.0.0.1
*12055801 0.0.0.0.0.0.4095 5.I1

*12055901 0.0.0.0.0.0.409-5 .I1
12055801 0. 10. 10. 0. 0. 0. 0. 1. 1
120,55901 0. 10. 10. 0. 0. 0. "0. 1. 1

*pressurizer walls

13011000 6 5 2 1 I.079ic-0I
13011100 0 2

13011101 0.007144.4

13011201 0001.4

13011301 0.0.4

13011401 600.0.5

13011501 301010000.0.1.1.0.18356-5.I1

13011502 301020000.10000.1.1.0.2-549.5

13011503 301050000.0.1.1.0.00686.6

13011601 0.0.0.I.0.183565.1

13011602 0.0.0.1.0.2549.5

13011603 0.0.0.1.0.00686.6

13011701 0.0.0.0.0.0.0.6

*13011801 0.0.0.0.0.0. 183564.2

*13011802 0.0.0.0.0.0.2549.5

*13011803 0.0.0.0.0.0.00686.6
*13011901 0.0.0.0.0.0. 183;(4.2

*13011902 0.0.0.0.0.0.2549,5

* 1301 1903 0,0.0,0.0,0.00686,6

13011801 0. 10. 10. 0. 0. 0. 0. 1.b

13011901 0. 10. 10. 0. 0. 0. 0. 1.6

130120002 5 2 1 0.0
13012100 0 2

13012101 0.00210,4
13012201 0001,4

13012301 1.0,1

13012302 0.0.4

13012401 615.0.5

13012501 0.0.0.1,5.91312.2

13012601 301050000,-10000,1.1.5.91312.2

13012701 3 00,0.5,0.0,0.0.2

*'13012901 0,0.0,0.0 168.0.24638.2

13012801 0. 10. 10. 0. 0. 0. 0. 1..

13012901 0. 10. 10. 0. 0. 0. 0. 1.2

130220001I 5 2 1 1.560000e-02
13022100 0 2
13022101 0.00178.4

13022201 0001.4

13022301 0.0.4

13022400 3011

13022501 302010000.0.1.1.0.36713.1

13022601 0,00.1.0.36713.1

13022701 0.0.0.0.0.0.0.1
'13022801 0.0.0.0.0.0.22860.1

* 13022901 0.0.0.0.0.0.22860.1

13022801 0. 10. 10. 0. 0. 0. 0. 1.1

13022901 0. 10. 10. 0. 0. 0. 0. 1.1I

130230006 5 2 1 4.70000e-03
13023100 0 2

13023101 0.00098.4

13023201 0001.4
13023301 0.0.4
13023400 3011
13023501 302020000.0.1.1.0.1778.1

1302350- 302030000.0.1.1.0.48895.2
13023503 302040000.10000.1.1.0.6731.6
13023601 0.0.0.1.0.1778.1
13023602 0.0.0.1.0.48895.2
13023603 0.0.0.1.0.6731.6
13023701 0.0.0.0.0.0.0.6
*13023801 0.0.0.0.0.0.1778.1
* 13023802 0.0.0.0.0.0.48895.2
'13023803 0.0.0.0.0.0.6731.6
* 13023901 0.0.0.0.0.0.1778.1
*'11023902 0.0.0.0.0.0.48895.2

* 13023903 0.0.0.0.0.0.673 1.6
130123801 0. 10. 101. 0. 0. 0. 0. 1. G.
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13023901 0. 10. 10. 0. 0. 0. 0. 1.6

: broken loop piping walls

14011000 1 5 2 1 0.03332
*14011100 1021

14011100 0 2

14011101 0.00278,4

14011201 0001,4

14011301 0.0,4

14011401 568.0,5
14011501 401010000.0,1,1,0.40818,1

14011601 0,0,0,1.0.40818,1

14011701 0.0.0,0.0.10.0.1

*14011801 0.0.0.0.0.0.40818,1
014011901 0.0.0,0.0,0.408 18,I1
14011801 0. 10. 10. 0. 0. 0. 0. 1.1
14011901 0. 10. 10. 0. 0. 0. 0. 1.1

14021000 7 5 2 1 0.01699

14021100 0 2

14021101 0.00178.4
14021201 0001.4
14021301 0.0.4
14021401 568.0.5
14021501 402010000.0.1.1.0.60985.1
14021502 402020000.0.1.1.0.40860.2
14021503 402030000.0.1.1.0.98572.3

14021504 402040000.0.1.1.0.41783.4
14021505 402050000.0.1,1.0.35235.5
14021506 402060000.0.1.1.0.34925.6

14021507 402070000.0.1,1,0.60879.7
34021601 0.0.0.1.0.60985.1
14021602 0.0.0.1.0.40860.2
14021603 0.0.0.1.0.98572.3

14021604 0.0.0.1.0.41783.4

14021605 0.0.0.1.0.35235.5
14021606 0.0.0.1.0.34925.6

14021607 0.0.0,1,0.60879,7

14021701 0.0.0.0.0.0.0.7
* 14023801 0,0.0,0.0.0.60985.,1
*14021802 0.0.0.0.0.0.40860.2
*14021803 0.0.0.0.0.0.98572.3

*14021804 0.0.0.0.0.0.41783.4

*14021805 0.0.0.0.0.0.35235.5

'14021806 0.0.0.0.0.0.34925,6

'14021807 0.0.0.0.0.0.60879.7

'14021901 0.0.0.0.0.0.60985.1
'34021902 0.0.0.0.0.0.40860.2
'34021903 0.0.0.0.0.0.98572.3
*14021904 0.0.0.0.0.0,41783.4

*14021905 0.0.0.0.0.0.35235.5
*140212906 0.0.0.0.0.0.34925.6

'14021907 0.0.0.0.0.0.60879,7

14021801 0. 30. 10. 0. 0. 0. 0. 1. 7

14021901 0. 10. 10. 0. 0. 0. 0. 3.7

'14031000 1 5 2 1 0.01699
14031000 12 5 2 1 0.01699

'14031100 4021

14031100 0 2

14031101 0.00178,4

14031201 0001.4

14031301 0.0.4

14031401 557.0.5

14031501 403010000.0,1.1.0.49424,1

14031502 403020000.0.1,1.0.34925,2

14031503 403030O00,0,1,I.0.35235,3

14031504 403040000,0.1,1,0.34925,4

14031505 403050000.0,1.1,1.08318.5

14031506 403060000.10000,1,1,0.78512.7

14031507 403080000,10000.1.1,0.48944.9
14031508 403100000.10000.1,1.0.78512.11

14031509 403120000.0.1.1.0.70002.12
14031601 0.0.0.1.0.49424.1

14031602 0.0.0.1.0.34925.2
14031603 0.0.0.1.0.35235.3
14031604 0.0.0.11.0.34925.4
14031605 0.0.0.1.1.08318.5

14031606 0.0.0.1.0.78512.7

34031607 0.0.0.1.0.48944.9
34033608 0.0.0.1.0.78512.11

14033609 0.0.0.3.0.70002.12

14031701 0.0.0.0.0.0.0.12

'14031801 0.0.0.0.0.0.49424.1

*14031802 0.0.0.0.0.0.34925.2

'14031803 0.0.0.0.0.0.35235.3

*1403180.4 0.0.0.0.0.0.34 925.4

'1403180; 0.0.0.0.0.I.08318,5

*14031806 0.0.0.0.0.0.78512.7
*14031807 0.0.0.0.0.0.48944.9

'14031808 0.0.0.0.0.0.78512,111
'14031809 0.0.0.0.0.0.70002,12
'14031901 0.0.0.0.0.0.49424,1
'14031902 0.0.0.0.0.0.34925.2

*14031903 0.0.0.0.0.0.35235.3

*14031904 0.0.0.0.0.0.34925.4

'34031905 0.0.0.0.0.1.08318.5
'34031906 0.0.0.0.0.0.78512.7

'14031907 0.0.0.0.0.0.48944.9

*14031 90S 0.0.0.0.0.0.78512.11

*14031909 0.0.0.0.0.0.70002.12

14031801 0. 30. 10. 0. 0. 0. 0. 1. 32
14031901 0. 10. 10. 0. 0. 0. 0. 1. 12

14041000 3 ; 2 1 1.69(1000c-02
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*14041100 4021

14041100 0 2
14041101 0.00178,4
14041201 0001,4
14041301 0.0,4
#14041400 4031

14041401 557.0 5
14041501 404010000,0.1,1,0.60046,1
14041502 4050 10000~t,01, 1,0.50216,2
14041503 405020000,0,1,1,0.71 145,3
14041601 0.0,0,1,0.60046.1
14041602 0,0,0,1,0.50216,2
1404 1603 0.0.0.1I.0.71145.3
14041701 0.0.0,0.0,0.0.3
*14041801 0.0.0,0.0,0.60046.1
*14041802 0.0.0,0.0,0.50216.2

14041803 0.0.0,0.0,0.71145,3
* 14041901 0,0.0.0.0,0.60046,I

:14041902 0.0.0,0.0,0.50216.2
14041903 0.0.0.0.0.0.71145.3
14041801 0. 10. 10. 0. 0. 0. 0. 1.3

14041901 0. 10. 10. 0. 0. 0. 0. 1.3

14051000 1 5 2 1 0.03332

*14051100 1021

14051100 0 2

14051101 0.00278.4

140-51201 0001,4

14051301 0.0.4

14051401 557. 5

14051501 406010000 0 1 1 0.471681

14051601 0 0 0 1 0.47168 1
14051701 0 0.0 0.0 0.0 1
*14051801 0 0.0 0.0 0.471681

'14051901 0 0.0 0.0 0.47168

14051801 0. 10. 10. 0. 0. 0. 0. 1.1I
14051901 0. 10. 10. 0. 0. 0. 0. 1. 1

v ~essel structure

15011000 1 5 1 1 0
15011100 0 2
15011101 0.0370 4

1,5011201 0001.4

15011301 0.0.4
15011401 557.0 5 .
15011501 501010000. 0. 1. 0. 0.05200.1
151011601 0. 0. 0. 0. 0.05200.1
1,5011701 0. 0.0 0.0 0.0 1
*15011801 0. 0. 0.0.0.0.0.25730.1
15;011901 0. 0. 0.0.0.0.0.25730.1
1501M0 0. 10. 10. 0. 0. 0. 0. 1. 1
15011901 0. 10. 10. 0. 0. 0. 0. 1. 1

15012000
15012100
15012101
15012201
15012301
15012400
15012501
15012502
15012503
15012504
15012601
15012602
15012603
15012604
15012701
*15012901
* 15012902
*'15012903
* 15012904
15012801
15012901

15130

150131000

15013100
15013102
15013102
150 13103
15013210
15013202
15013202
15013203
15013204
15013302
15013303
15013303
15013501
15013501
15013602
15013602
150 13603
15013605
15013606

15013606

15013701
15013702
15013703
15013704
15013705
15013706
15013707
15013709

4 5 2 1 0
0 2
0.00134, 4

0003, 4
0.0, 4

5011

0, 0, 0,1,3.556,1

0,0, 0, 1,5.501,2
0?,0?0, 1, 7.93125, 3
0. 0, 0,1,4.534,4

501010000,0,t 1, 1, 3.556, 1
502010000, 0, 1, 1,5.501, 2
503010000, 0, 1?1, 7.93125?,3
504010000, 0, 1,1, 4.534.4

0.0.0, 0.0, 0.0,4
0. 0.0, 0.0, 0. 0. 14224. 1
0, 0.0, 0.0, 0. 0.22004.2
0. 0.0, 0.0, 0, 0.31725. 3
0. 0.0,.0.0, 0. 0. IS136. 4

0. 10. 10. 0. 0. 0. 0. 1. 4
0. 10. 10. 0. 0. 0. 0. 1.4I

16 11 2 1 0
0 2
0.000529 3
0.000406 5
0.000656 8
0.000495 10
0004. 3
0005. 5
0004. 8
0001. 10
0.0.3
1.0.5i
0.0. 10
-557.0. 11
0.0. 0. 0.0.0. 16
505010000. 10000. 1. 1. 13.4112. 2
505030000. 10000. 1. 1.6.7056. 6
505070000. 10000. 1. 1. 13.4112. 8
'505010000. 10000. 1. 1. 1.8288. 10
505030000. 10000. 1. 1. 0.9144. 14
505070000. 10000. 1. 1. 1.8288. 16
500. 0.07500. 0.0. 0.0. 1
500. 0. 175 83. 0.0. 0.0. 2
5 00. 0. 12000. 0.0. 0.0. 3
500. 0. 12917. 0.0. 0.0. 4
500. 0. 12917. 0.0. 0.0.5
5 00. 0. 12000. 0.0. 0.0. 6
500. 0. 17583. 0.0. 0.0. 7
50)0. 0 07500. 0.0. 0.0. 8
0. 0.0. 0.0. 0.0. 16
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'15013901 0. 0.0, 0.01357. 0.6096.2
*'15013902 0, 0.0. 0.01357,0.3048, 6

'15013903 0, 0.0, 0.01357. 0.6096.10
* 15013904 0, 0.0, 0.01357. 0.3048,14
* 15013905 0, 0.0. 0.01357. 0.6096,16
15013801 0. 10. 10. 0. 0. 0. 0. 1. 16

15013901 0. 10. 10. 0. 0. 0. 0. 1. 16

15021000 1 5 2 1 1.286500C-01
15021100 0 2
15021101 0.01568 4

15021201 0001, 4

15021301 0.0.4

1502140! 557.0 5
15021501 501010000.0.r 1. 1, 0.14224,1

15021601 0, 0,0,1, 0.14224,1

15021701 0, 0.0, 0.0, 0.0. 1

* 150218$01 0, 0.0.0.0.0.0. 1
*'15021901 0. 0.0, 0.0, 0.0. 1
15021801 0. 10. 10. 0. 0. 0. 0. 1.1I
15021901 0. 10. 10. 0. 0. 0. 0. 1. 1

15022000

15022100
15022101
15022201
15022301

15022401
15022501

15022601

15022701
015022801
*15022901

15022801

15022901

1 5 2 1 9.771000e-02
0 2
0.01588 4
0001. 4
0.0.4

557.05

502010000.0. 1. It 0.22004.1I

0. 0. 0.1I. 0.22004. 1

0. 0.0. 0.0. 0.0. 1
0. 0.0.0.0. 0.22004.1I

0. 0.0. 0.0. 0.22004. 1I.

0. 10. 10. 0. 0. 0. 0. 1. 1

0. 10. 10. 0. 0. 0. 0. 1. 1

15031201 0001, 4
1503130! 0.0,4
15031401 557.0 5

15031501 518010000, 10000.1, 1. 0.4890? 9

15031502 518100000,.0, 1. 1, 0.37661.10

15031601 0, 0, 0,1, 0.4890, 9

15031602 0, 0, 0,.1, 0.37661,10

15031701 0, 0.0,.0.0,0.0, 10

*15031801 0. 0.0,0.0, 0.4890, 9
*15031802 0, 0.0, 0.0, 0.37661,10
-15031901 0, 0.0,0.0,0.4890, 9

'15031902 0, 0.0, 0.0, 0.37661,10
*15031801 0. 10. 10. 0. 0. 0. 0. 1. 10

15031901 0. 10. 10. 0. 0. 0. 0. 1. 10
0

*15024000 10 5 2 1 0.05121

15024000 1 5 2 1 0.05121

15024100 0 2

15024101 0.00160 4

15024201 0001, 4

15024301 0.0.4

15024401 557.0 5

15024501 503010000.0. 1. 1. 0.31725. 1
15024601 519010000.0. 1. 1. 0.31725.1
15024701 0. 0.0,.0.0.0.0. 1
*15024801 0. 0.0. 0.0. 0.31725,1
*15024901 0, 0.0.0O.0, 0.3 1725. 1.
15024801 0. 10. 10. 0. 0. 0. 0. 1.1I

15024901 0. 10. 10. 0. 0. 0. 0. 1.1I

15025000 2 5 2 I 4.041000ec-02

15025100 0 2

15025101 0.01765 4

15025201 0001. 4

15025301 0.0.4

15025401 557.0 5

15025501 504010000. 0. 1 . 1. 0.18136.1

15025502 505010000. 0. 1I. 1. 0.0762. 2

15025601 0.0,r0. 1.0. 18136. 1
15025602 0. 0. 0. 1. 0.0762. 2
15025701 0. 0.0.0.0.0.0. 2

'15025801 0. 0.0.0.0. 0.18136.1
'15025802 0. 0.0. 0.0. 0.0762. 2

*15025901 0, 0.0.0.0.0.18136. 1
*15025902 0. 0.0. 0.0. 0.0762. 2
15025801 0. 10. 10. 0. 0. 0. 0. 1. 2
15025901 0. 10. 10. 0. 0. 0. 0. 1.2

15014000 8 S 2 1 4.04 1000>c02

15014100 0 2

15014101 0.01093 4

15014201 0001. 4

15014301 0.0.4

15023000 1 2 I 7.62 1000c.02

15023100 0 2

15023101 0.01588 4

15023201 000!. 4

15023301 0.0.4

15023401 557.0 5

15023501 519010000.0. 1I. I . 0.29337. 1
15023601 0.0. 0.1. 0.29337. 1
15023701 0. 0.0. 0.0. 0.0. 1
'15023801 0. 0.0. 0.0. 0.293 337. 1
'15023901 0. 0.0. 0.0. 0.29337. 1
15023801 0. 10. 10. 0. 0. 0. 0. 1. 1
15023901 0. 10. 10. 0. 0. 0. 0. 1. 1

15031000 10 5 2 I 0.02775

15031100 0 2

15031101 0.00471 4
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15014401 575.5.5

15014501 505010000.0.1. 1, 0.5334. 1
15014502 505020000,0. 1. 1. 0.6096. 2
15014503 505030000, 10000. 1. 1. 0.3048. 6
15014504 505070000, 10000. 1. 1, 0.6096. 8
15014601 0. 0, 0. 1, 0.5334. 1
15014602 0, 0, 0, 1. 0.6096. 2

15014603 0, 0, 0, 1. 0-3048. 6
15014604 0, 0, 0. 1, 0.6096, 8
15014701 0. 0.0,0.0, 0.0. 8
*15014801 0. 0.0,0.0, 0.5334, 1
*15014802 0, 0.0.0.0, 0.6096, 2
$15014803 0. 0.0.0.0.. 0.3048. 6
*15014804 0. 0.0.0.0. 0.6096. 8
* 15014901 0, 0.0.0.0.O 0.5334, ',
*15014902 0. 0.0,0.0, 0.6096, 2
*15014903 0, 0.0,0.0. 0.3048, 6
*15014904 0. 0.0r.0.0 0.60K6 8
15014801 0. 10. 10. 0. 0. 0. 0. 1.8
15014901 0. 10. 10. 0. 0. 0. 0. 1.8

*15015000 1 5 2 1 0.

*15015100 0 2

*15015101 0.02858 4
*15015201 0001. 4
*1501530I 0.0.4
*15015400 5011
*15015501 516010000.0.1I. 1. 0.3765. 1
-15015601 0, 0. 0. 1. 0.3765. 1
*15015701 0. 0.0.0.0.0.0. 1
"*1501-5801 0, 0.0.0.0. 0.54381. 1

*015015901 0. 0.0.0.0. 0.54381. I
'*15015801 0. 10. 10. 0. 0. 0. 0. 1.1
*15015901 0. 10. 10. 0. 0. 0. 0. 1.1

15016000 2 5 2 I 3.8 1 O00e-02

15016100 0 2
15016101 0.00572 4

15016201 0001. 4

15016301 0.0,4
15016400 5011

15016501 0. 0. 0. 1.0.26670. I

15016502 0. 0. 0.1.0.38418. 2
15016601 516010000.0.1. 1. 0.26670.1
15016602 517010000.0.1. 1. 0.38418. 2

15016701 0. 0.0.0.0. 0.0. 2
* 15016801 0. 0.0.0.0. 0.26670. I

015016802 0. 0.0.0.0. 0.38418. 2

* 15016901 0. 0.0.0.0. 0.26670. I

* 15016902 0. 0.0.0.0. 0.38418. 2

15016801 0. I0. 10. 0. 0. 0. 0. 1.2

15016901 0. 10. 10. 0. 0. 0. 0. 1.2

15017000 2 5 2 1 0.08272
15017100 0 2
15017101 0.00671 4

15017201 0001. 4
15017301 0.0.4
15017400 5011
15017501 516010000,0,1, 1, 0.26670.1

15017502 517010000,0.1, 1, 0.38418 2

15017601 0, 0. 0. 1, 0.26670, 1

15017602 0, 0. 0, 1, 0.38418. 2

15017701 0, 0.0,0.0, 0.0. 2
*15017801 0, 0.0.0.0, 0.26670. 1
015017802 0. 0.0.0.0. 0.38418, 2

-15017901 0. 0.0.0.0, 0.26670t I
-15017902 0. 0.0,0.0. 0.38418. 2

15017801 0. 10. 10. 0. 0. 0. 0. 1.2

15017901 0. 10. 10. 0. 0. 0. 0. I 2

15041000 1 5 2 1 0.
*15041100 5012

15041100 0 2
15041101 0.00134. 4
15041201 0003A4
15041301 0.0.4
151041401 594.0.5
15041501' 0. 0. 0. 1. 5.08. 1
15041601 506010000.0.1. 1. 5.08.1
15041701 0. 0.0.0.0. 0.0. I
*15041801 0. 0.0.0.0. 0.2032. I
*15041901 0. 0.0.0.0. 0.2032. 1

15041801 0. 10. 10. 0. 0. 0. 0. 1
15041901 0. 10. 10. 0. 0. 0. 0. I. 1

15042000 I 5 2 I 0.04166

15042100 0 2
15042101 0.01816 4
15042201 0001. 4
15042301 0.0.4

15042400 5041

15042501 506010000.0. 1, 1. 0.30505. 1

15042601 0. 0. 0. 1. 0.30505. 1
15042701 0, 0.0.0.0. 0.0. I
* 15042801 0. 0.0.0.0. 0.30505. I
*15042901 0. 0.0,0.0. 0.30505. I

15042801 0. 10. 10. 0. 0. 0. 0. 1. 1
15042901 0. 10. 10. 0. 0. 0. 0. 1. I

15043000
15043100
15043101

15043201
15043301

15043400

I 5 2 I 4.299000t.-02
0 2

0.01153 4
0001. 4

0.0.4

5041
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15043501
15043601

15043701

*15043801

*15043901

15043801

15043901

507010000.0.1, 1, 0.68910, 1
0, 0, 0, 1. 0.68910. 1
0, 0.0,0.0. 0.0. 1

0, 0.0,0.0, 0.68910, 1
0, 0.0,0.0. 0.689101 1

0. 10. 10. 0. 0. 0. 0. 1.1
0. 10. 10. 0. 0. 0. 0. 1.1

15046701 0, 0.0,0.0. 0.0, 1
*15046801 0, 0.0,0.0, 0.26670. 1
$15046901 0, 0.0,0.0, 0.26670, 1
15046801 0. 10. 10. 0. 0. 0. 0. 1.1I

15046901 0. 10. 10. 0. 0. 0. 0. 1.1I

15044000 1 5 2 1 3.826000c-02
15044100 0 2

15044101 0.01742 4
15044201 0001, 4

15044301 0.0,4

15044400 5041
15044501 508010000, 0, 1, 1, 0.52070.1

15044601 0, 0, 0. 1, 0.52070. 1
15044701 0, 0.0,0.0,0.0. 1
* 15044801 0, 0.0.0.0, 0.52070, 1
*15044901 0, 0.0,0.0, 0.52070, 1

15044801 0. 10. 10. 0. 0. 0. 0. 1. 1
15044901 0. 10. 10. 0. 0. 0. 0. 1.1I

15045000 3 5 2 1 4.299000e-02
*15045100 5043

15045100 0 2
15045101 0.01153.4
15045201 0001.4
15045301 0.0.4
15045400 5041
15045501 509010000.0.1. 1. 0.2761. 1
15045502 509020000.0.1I. 1. 0.7786. 2
15045503 510010000.0.1I. 1. 0.0756. 3
15045601 0. 0. 0. 1. 0.2761. 1
15045602 0. 0. 0. 1. 0.7786. 2
1-5045603 0. 0. 0. 1. 0.0756. 3
15045701 0. 0.0.0.0. 0.0. 3
*1504-5801 0. 0.0.0.0. 0.2761. 1
*15045802 0. 0.0.0.0. 0.7786. 2
*15045803 0. 0.0.0.0. 0.0756. 3
*15045901 0. 0.0.0.0. 0.2761, 1
* 15045902 0. 0.0.0.0. 0.7786. 2
* 15045903 0. 0.0.0.0. 0.0756. 3

15045801 0. 10. 10. 0. 0. 0. 0. 1.3
15045901 0. 10. 10. 0. 0. 0. 0. 1.3

15046000 1 5 1 1 0.
15046100 0 2
15046101 0.04976 4
15046201 0001. 4
15046301 0.0.4
15046400 5043
15046-501 510010000. 0.1I. 0. 0.00575.1
15046601 0. 0. 0. 0. 0.00575. 1

15062000

15062100
15062101
15062201

15062301
15062401

15062501
15062502
15062503
15062504
15062601
15062602
15062603
15062604
15062701
* 15062801
* 15062802
* 15062803
* 15062804

*15062901

*15062902
* 15062903
* 15062904

15062801
15062901

15063000
15063100

15063101

1-5063201
15063301
15063401
15063501
U5063502
15063503
15063504
15063505
15063601

15063602
15063603
15063604
15063605
15063701
*15063801
*15063802

*15063S03

4 5 2 1 8.050000c-03
0 2
0.00037 4
0001, 4
0.0,4
568.0, 5
513010000.0.1I. 1, 0.0756, 1
513010000.0.1I, 1. 0.7786, 2

513010000,0,1, 1. 0.2761, 3

513010000,0, 1, 1. 0.5207, 4

510010000.0,1, 1. 0.0756. :1

509020000,0.1I, 1. 0.7786, 2
509010000, 0. 1. 1. 0.2761, 3
508010000.0. 1, 1. 0.5207, 4

0? 0.0.0.0. 0.0. 4
0. 0.0.0.0. 0.0756. 1

0., 0.0.0.0. 0.7786. 2
0, 0.0.0.0, 0.2761. 3
0. 0.0.0.0. 0.5207. 4
0. 0.0.0.0. 0.07-56. 1
0. 0.0.0.0.- 0.7786, .2
0. 0.0.0.0, 0.2761. 3
0. 0.0.0.0. 0.5207. 4

0. 10. 10. 0. 0. 0. 0. 1.4
0. 10. 10. 0. 0. 0. 0. 1.4

5 S 2 1 4.880000c-03
0 2
0.00037 4
0001. 4
0.0.4
568.0. 5
514010000.0. 1. 1. 0.1512. 1
Si4MiOOO.0.I. 1. 0.5572. 2
514010000.0. 1. 1. 0.5522. 3
514010000.0.I1. 1. 1.0414. 4

514010000.0. 1. 1. 1.3782. 5

510010000.0.I1. 1. 0.1512. 1
509020000.0. 1. 1. 0.5572. 2

509010000.0. 1. 1. 0.5522. 3
508010000.0. 1. 1. 1.0414. 4

507010000.0. 1. 1. 1.3782. 5
0. 0.0.0.0. 0.0.S

0. 0.0.0.0. 0.07-56. 1
0. 0.0.0.0. 0.7786. 2
0. 0.0.0.0. 0.2761. 3



*15063804 0, 0.0.0.0, 0.5207. 4
*15063805 0, 0.0,0.0, 0.6891. 5
*15063901 0, 0.0.0.0, 0.0756, 1

*15063902 0, 0.0,0.0. 0.7786? 2
*15063903 0, 0.0.0.0, 0.2761. 3
*15063904 0, 0.0.0.0, 0.5207, 4

*15063905 0. 0.0.0.0. 0.6893.. 5
15063801 0. 10. 10. 0. 0. 0. 0. 1. 5
15063901 0. 10. 10. 0. 0. 0. 0. 1.5

15064000 3 5 2 1 0.00470
15064100 0 2
15064101 0.00041 4
15064201 0001, 4
35064301 0.0,4
15064401 557.0 5
15064501 531010000,0,11, 1, 0.38247, 3
35064601 0, 0,0, 1, 0.38247, 3
15064701 0, 0.0,0.0, 0.0, 3
*15064801 0. 0.0.0.0. 0.38247. 3

* 15064901 0. 0A.0.. 0.38247. 3

35064803 0. 10. 10. 0. 0. 0. 0. 1.3
35064901 0. 10. 10. 0. 0. 0. 0. 1.3

*broken-loop steam generator

37001000
37001100
370011301

37003201

17003303
17003401
17001503
17003502
17003503

17003504
17001505
17001506

17001507

17003508

17003509

17003510

17001513

37001532

170015133

37003534

17001515

37003603

17001602
17001603
17001604

170016015
17001606

16 5 2 1
0 2
0.00031 4

0.00987

37003607

37001608
37001609
17001610

17001611
17003612
37001613

17001614

17003635

17003703
* 1 700 1801
* 1 700 1802
* 1 7001803
* 1 7001804
* 170013805

* 17001806

* 17001807

* 17001808

* 17001809

* 1700183 10

*17001811

* 170018132

* 17003813
* 1700138134

* 170013815

* 17001903

* 1 70031902

* 170031903

* 170013904

* 170013905

* 17003906

* 170013907

* 1 70013908

* 370013909

* 370013910

*17001911

* 170013932
* 1 700 19133

* 1 700 1934

* 1700139315

17001803

17003901

37032000
17032300
17012101
17012201
17012301
17012400
17012501
37012502
37012503

17012504

702070000,0,1, 13. 2.13182, 7
702080000,10000. 13. 1, I.S6412. 9

702070000,0, 1. 1. 2.13182, 11)
7020600000,0.1. 1, 2.30962, 11
702050000.0.13, 12 2.5 1282. 1!

702040000,0, , 1? 2.46202,11.3
702030000,0. 1, 1, 2.30962, 1.4
702020000,0,11, 1, 2.46202, 15

702010000,0,1. 1, 2.39218, 15
0. 0.0,0.0, 0.0, 36

0, 0.031974, 0.01974,3 .19609, 1
0. 0.0 1974, 0.01974?,1.2310 1, 1
0. 0.0 19741.0.01974, 1.1548 1. .;

0. 0.0 1974, 0.01974. 1.23 10 1, .1

0. 0.0 1974, 0.01974, 1.256431, 5
0. 0.01974. 0.01974. 1.15481. -5

0, 0.0 1974, 0.01974, 1.0659 1, 7

0. 0.031974. 0.031974, 0.98206. 9

0. 0.031974, 0.01974. 1.065931, Ic.
0, 0.031974. 0.01974, 3.154831.11

0. 0.031974. 0.01974,31.25641, 12

0. 0.0 1974. 0.01974. 1.23 1031. 1 ̂

0. 0.031974. 0.01974. 1.15481, 14

0. 0.0 1974. 0.01974. 1.23 10 1. I!

0. 0.0 1974. 0.01974. 1.19609. If
0. 0.00635. 0.00635. 3.319609. 1
0. 0.00635, 0.00635. 1,23101. 1
0. 0.00635. 0.00635. 1.15481. .3

0. 0.00635.0.00635. 1.23101. .1

0. 0.00635. 0.00635. 1.256413, ;
0. 0.00635. 0.00635. 1.15481. -5

0. 0.00635. 0.00635. 1.06591. 7
0. 0.00635. 0.00635. 0.98206. ')
0. 0.0063 5. 0.0063 5. 1.065931. IC
0. 0.006.3 5. 0.00635. 3.3154831. 11

0. 0.00635. 0.00635. 1.2564 1. 32

0. 0.00635.0.00635. 1.23101. 12
0. 0.00635. 0.00635. 1.1548 1. 14

0. 0.0063'5. 0.00635. 1.23101, 1I.

0. 0.00635. 0.00635. 1.19609. 136

0. 30. 30. 0. 0. 0. 0. 1.I15

0. 30. 30. 0. 0. 0. 0. 3.316

8 5 2 1 0.05255

0 2

0.01403 4

0006. 4

0.0.4

7003
702010000.0.1. 1. 1.19609. 1
702020000.0.1. 1. 1.23101. 2

702030000.0.1. 1. 3.15483. 3

702040000.0. 1. 1. 1.23101. 4

0002. 4

0.0.4

495.0. 5

701020000.0.31. 1. 2.39218. 1
701030000.0. 1. 1. 2.46202. 2

701040000.0. 1. 1. 2.30962. 3

701050000.0.1. 3. 2.46202, 4

701060000.0. 1. 1. 2.5 1282. 5
701070000.0.31. I3. 2.30962. 6

703080000?0.3 1 31. 2.133182. 7

701100000,10000. 13. 1. 1.96412. 9

701110000.0.1. 1. 2.133382.10
701120000.0. 1. I3. 2.30962.311

701130000.0.I1. I3. 2.531282.312

701140000.0.31. I3. 2.46202.133
703350000.0.31. I3. 2.30962.314
701160000.0. 1. I3. 2.46202.15

703370000.0. 13. I3. 2.39218. 36

702010000.0.31. I3. 2.39218. 1

702020000.0. 13. I3. 2.46202. 2

702030000.0. 13. I3. 2.30962. 3

702040000.0. 13. I3. 2.46202. 4

70205000.0.3. 1 . 23S1292. 5

702060000.0. 1 . I3. 2.30962. 6
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17012505
17012506

17012507

17012508

17012601

17012602

17012603

17012604

17012605

17012606

17012607

17012608

17012701

* 17012801

'17012802

*17012803

'17012804

* 17012805

*170 12806
* 17012807
* 17012808
*'17012901
* 17012902
* 17012903
* 17012904

* 17012905
* 17012906

*'17012907

* 17012908
17012801

17012901

*7220

170221000

17022100

17022201

17022201

17022400

17022501

17022502

17022503

17022504

17022505

17022506

17022507

17022508

'17022601

* 17022602

'17022603

'17022604
* 17022605

*17022606

'17022607

702050000.0.1. 1 . 1.25641. 5
702060000.0.1, 1 . 1.15481. 6

702070000.0,1. 1 , 1.06591, 7

702080000.0, 1, 1I. 1.65398. 8
702010000,0.1. 1. 1.19609. 1
702020000,0,1. 1 . 1.23101. 2

702030000,0.1. 1I. 1.15481. 3
702040000, 0.1. 1 . 1.23101. 4

702050000,0.1, 1I, 1.25641. 5

702060000.0. 1. 1 , 1.15481, 6

702070000,0.1, 1 , 1.06591. 7
702080000,0.1I, 1 . 1.65398. 8
0. 0.0, 0.0. 0.0. 8

0. 0.0.0.0. 1.19609. 1
0. 0.0,0.0. 1.2310 1? 2
0. 0.0.0.0. 1.15481. 3
0, 0.0,0.0. 1.23101. 4
0, 0.0.0.0. 1.25641. 5
0, 0.0,0.0. 1.15481. 6
0. 0.0.0.0. 1.06591. 7
0. 0.0. 0.0. 1.65398. 8
0. 0.0?,0.0. 1.19609. 1
0. 0.0.0.0. 1.23101. 2
0. 0.0.0.0. 1.15481. 3
0. 0.0.0.0, 1.23101. 41
0. 0.0.0.0. 1.25641. -;
0. 0.0.0.0. 1.15481. 6
0. 0.0.0.0. 1.06591I. 7
0, 0.0. 0.0. 1.65398. 8

0. 10. 10. 0. 0. 0. 0. 1.8
0. 10. 10. 0. 0. 0. 0. 1.8

*17022608

17022601

17022602
17022603

17022604
17022605

17022606
17022607

17022608
17022701

'17022801
*17022802
*17022803

* 17022804

'17022805

*17022806
'17022807
'*17022808

'17022901
'17022902

*17022903
*17022904

'17022905
'17022906
*17022907
'17022908
17022801

17022901

17032000

17032100
17032101

17032201

17032301

17032400
17032501
17032502
17032503
17032504
17032505
17032506
17032507
17032508
17032601
17032602
17032603
17032604

17032605
17032606
17032607
17032608
17032701I
*170328011

702080000, 0, 1, 1, 1.65398. 8
705010000,0,1. 1, 1.19609, 1
705020000.0,1, 1, 1.23101, 2
7050300001.0, 1, 1, 1.15481, 3
7050400000., 1. 1.23101, 4
705050000, 0, It 1, 1.25641, 5

703060000t,0, 1, 1, 1.15481, 6
705070(0000,,1, 1 , 1.06591, 7
705080000.0,1I, 1 , 1.65398, 8

0. 0.0.,0.0, 0.0, 8

0. 0.01999, 0.05963, 1.19609, 1
0, 0.01999, 0.05963, 1.23101, 2
0. 0.01999. 0.05963. 1.15481. 3
0. 0.01999, 0.05963, 1.23101, 4
0. 0.01999. 0.05963, 1.25641. 5
0. 0.01999, 0.05963, 1.15481, 6
0. 0.01999, 0.05963. 1.06591. 7
0. 0.01999, 0.05963, 1.65398. 8
0. 0.0.0.0. 1.19609, 1
0. 0.0.0.0. 1.23101, 2
0. 0.0.0.0. 1.15481, 3
0. 0.0.0.0. 1.23101. 4
0. 0.0,0.0. 1.25641. 5
0. 0.0.0.0. 1.15481. 6
0. 0.0. 0.0. 1.0659 1. 7
0. 0.0.0.0. 1.65398. 8

0. 10. 10. 0. 0. 0. 0. 1.8
0. 10. 10. 0. 0. 0. 0. 1.8

8 5 2 1 0.11074
0 2
0.00238 4
0001. 4
0.0.4
7001
705010000.0. 1. 1. 1.33972. 1
705020000.0. 1. 1. 0.86339. 2
705030000. 0. 1. 1. 0.93540. 3
7050400001.0. 1. 1. 1.01769. 4
703050000.0,1. 1. 0.99712. 5;
705060000.0. 1. 1. 0.93540. 6
705070000.0.1. 1. 0.99712. 7
705080000.0, i? 1. 0.96883. 8
705010000.0.1. 1. 1.33972. 1
705020000.0. 1. 1. 0.86339. 2
705030000.0. 1. 1. 0.93540. 3
705040000. 0. 1. 1. 1.01769. 4
705050000. 0. 1. 1. 0.99712. ;
705060000.0. 1. 1. 0.93540. 6
705070000.0. 1. 1. 0.99712. 7
70-50801000.0. 1. 1. 0.96883. S
0. 0.0. 0.0. 0.0. 8

0. 0.0. 0.0. 1.65398. 1

8 5 2 1 0.10578

0 2
0.00094 4
0001. 4
0.0.4'
7001
702010000.0.I1. 1I. 1.19609. 1
702020000. 0. 1. 1. 1.23101. 2
702030000.0. 1. 1. 1.15481. 3
702040000.0. 1. 1 . 1.23101. 4

702050000.0.1. 1 . 1.2 564 1. 5
702060000.0. 1. 1. 1.15481. 6
702070000.0. 1I. 1. 1.06591. 7
702080000. 0. 1I. I . 1.65398. 8
702010000. 0. 1. 1. 1.19609. 1
702020000.0.1. 1. 1.23101. 2
702030000.0.1. 1. 1.15481. 3
702040000. 0. 1. 1. 1.23101. 4

7020-50000. 0. 1. 11. 1.25641. .S
702060000.0.1I. 1I. 1.15481. 6
702070000. 0.1I. 1 . 1 .06591. 7
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* 17032802 0, 0.0,0.0, 1.06591, 2
*17032803 0, 0.0,0.0. 1.25481, 3

*17032804 0, 0.0,0.0, 1.25641, 4
*17032805 0, 0.0,0.0, 1.23101, 5

*17032806 0, 0.0,0.0, 1.15481, 6
*17032807 0, 0.0,0.0, 1.23101, 7
*17032808 0, 0.0,0.0, 1.19609, 8
017032901 0, 0.0, 0.0, 1.65398, 1
*17032902 0. 0.0, 0.0, 1.06591, 2
*17032903 0, 0.0, 0.0, 1-25481, 3
*17032904 0, 0.0,0.0, 1.25641, 4
* 17032905 0. 0.0,0.0, 1.23101, 5
*17032906 0, 0.0,0.0. 1.15481, 6
*17032907 0, 0.0,0.0, 1.23101. 7
*17032908 0, 0.0, 0.0? 1.19609, 8

17032801 0. 10. 10. 0. 0. 0. 0. 1.8
17032901 0. 10. 10. 0. 0. 0. 0. 1.8

17042000 3 5 2 1 0.23233

17042100 0 2

17042101 0.00105 4

17042201 0001, 4

17042301 0.0,4

17042400 7001

17042501 702090000.0.1I. 1. 0.37827, 1
17042502 702100000.0.1I. 1. 0.30635? 2

'17042503 702110000.0.1I. 1. 0.30635. 3

17042503 703010000. 0. 1. 1. 0.30635. 3

17042601 709010000.0. 1. 1. 0.37827. 1
17042602 709010000.0.1I. 1. 0.30635. 2

17042603 703010000.0.1. 1. 0.30635. 3

17042701 0. 0.0. 0.0. 0.0. 3

* 17042801 0. 0.0. 0.0. 0.37827. 1
* 17042802 0. 0.0. 0.0. 0.5063 5. 2

*17042901 0. 0.0.0.0. 0.37827. 1
'17042902 0. 0.0. 0.0. 0.50635. 2
17042801 0. 10. 10. 0. 0. 0. 0. 1.3
17042901 0. 10. 10. 0. 0. 0. 0. 1.3

17053000 8 5 2 1 0.12146

17053100 0 2

17033101 0.00377 4

17053201 0001. 4
17053301 0.0.4

17053400 7001
17053501 705010000.0. 1. 1. 1.65398. 1
17053502 705020000.0. 1. 1. 1.10659. 2

17053503 705030000.0. 1. 1. 1.15481. 3

17053504 705040000.0. 1. 1. 1.2564 1. 4

17053505 705050000.0. 1I. I . 1.23101. 5

17053506 705060000.0. 1I. I . 1.15481. 6

17053507 7050700001.0. 1I. I . 1.23101. 7

1 705.35508 705(f80000. 0. 1I. I . 1.19609. 8

* Modify' Right Boundary Condition identicd to
* intact Loop SIG

*17053601

'17053602

'17053603
'17053604,

'17053605
*17053606

*17053607

'17053608

17053601
17053602

17053603

17053604

17053605

17053606

17053607

17053608

-200, 0, 1000,
-200.0, 1000,
-200,0, 1000,
-200,0, 1000,
-200,0,1000,

-200,0, 1000,
-200,0, 1000,
-200, 0, 1000,

-200. 0,3205,

-200, 0,3205,

-200, 0,3205,
-200,.0.3205,

-200, 0.3205,

-200, 0.3205.

-200. 0, 3205.

-200, 0, 3205,

I1, 1.65398. 1

1, 1.15481,

1, 1.25641,
I1, 1.2.3101, f
I , 1.15481, 4

1, 1.23101, '
1, 1.19609, 1:

I , 1.65398. 1
1I, 1.10659, 2
1 , 1.15481, 3

1I, 1.25641, 4

1I, 1.23101, 5
I , 1.15481, 6
1I. 1.23101, 7
1. 1.19609. 8

End of modification by Y.S Bnag- at Aug- 31, 1994

17053701 0. 0.0. 0.00. 0,0 8
*17053801 0. 0.0. 0.0. 1.65398. 1
'17053802 0. 0.0, 0.0. 1.06591. .2
*17053803 0. 0.0.0.0. 1.15481. 3
*17053804 0. 0.0.0.0. 1.25641. 4
'17053805 0. 0.0.0.0. 1.23101, 5
*17053806 0. 0.0.0.0. 1.15481. 6

*17053807 0. 0.0.0.0. 1.23101. 7

'17053808 0. 0.0.0.0. 1.19609. -8

'17053901 0. 0.0.0.0. 1.65398. 1
'17053902 0. 0.0. 0.0. 1.06591. 2
*17053903 0. 0.0.0.0. 1.15481. 3

*17053904 0. 0.0.0.0. 1.25641I, 4
'17053905 0. 0.0.0.0. 1.23101, 5

'17053906 0. 0.0.0.0. 1.15481. 6
*17053907 0. 0.0,0.0. 1.23101. 7
~I7053908 0. 0.0,0.0. 1.19609. 8

17053801 0. 10. 10. 0. 0. 0. 0. 1.8

17054000
17054100

17054101
17054201
17054301
17054400

17054501

17054 502
1 7054 503

4 5 2 1 0.20477

0 2

0.00596 4

0001. 4

0.0.4

7001

704010000. 0.1I. 1. 0.40005. 1
703 010000. 0. 1. 1. 0.50635. 2

70910(1000. 0.1. 1. 0.50635. 3
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17054504 709020000.0.1I, 1. 0.37827, 4
*17054601 -200,0, 1000, 1. 0.40005, 1
$17054602 -200, 0, 1000, 1. 0.50635, 2

*17054603 -200,0. 1000, 1. 0.50635. 3
* 17054604 -200, 0, 1000, 1. 0.37827, 4

* modify ri~ght boundary condition
* identical to intact loop so,

* by ysbang- at 94.9.6

17054601 .200,0, 3204, 1 , 0.40005, 1
17054602 -200,0, 3204. L. 0.50635, 2
17054603 -200, 0, 3204, 1. 0.50635, 3

17054604 .200,0,ý3204, 1. 0.37827, 4

17054701 0, 0.0, 0.0, 0.0, 4

*17054801 0. 0.0,0.0. 0.40005, 1
-17054802 0, 0.0,0O.0, 0.50635. 3
017054803 0. 0.0,0.0, 0.37827, 4
*17054901 0, 0.0.0.0. 0.40005. 1
*17054902 0, 0.0, 0.0, 0.50635, 3
*17054903 0. 0.0. 0.0. 0.37827? 4

17054801 0. 10. 10. 0. 0. 0. 0. 1.4
17054901 0. 10. 10. 0. 0. 0. 0. 1.4

17055000 1 5 1 1 0.0
17055100 0 2
1 7055101 0.00596 4
17055201 0001. 4
17055301 0.0.4
17055400 7001
17055501 704010000.0.1. 0. 0.13174.1
17055601 0. 0. 0.0. 0.13174. 1
17055701 0. 0.0. 0.0. 0.0. 1
* 17055801 0. 0.0. 0.0. 0.40955. 1
*17055901 0. 0.0. 0.0. 0.49055. 1
17055801 0. 10. 10. 0. 0. 0. 0. 1. 1
17055901 0. 10. 10. 0. 0. 0. 0. 1.1I

*heat structure thermal property data (Si units)

20100100 tbl/fctn I 1 * S-Steel
20100200 !bl/fktn I 1 * meaoly 600
20100300 tbl/fctn I 1 * copper

20100400 tbl/ktcn I I * boron nitride
20 100500 tbl/fctn I 1 * inconel 600

20100600 tbl/r'ctn I 1 1 i11cr pieces

*thermal conductivity S-Steel

20100101 273.15 12.98
20100102 1199.82 25.1

*thermal conductivity incoloy 600

20100201
20100202
20100203
20100204
20100205
20100206
20100207
20100208
20100209

366.5 13.85
477.6 15.92
588.7 18.17
700.0 20.42
810.9 22.50
922.0 24.92
1033.2 26.83
1144.3 29.42
1477.6 36.06

* thermal conductivity copper

20100301
20100302
20100303
20100304

20100305

273.15 387.546
373.15 377.577
573.15 366.985
773.15 358.262

2477.60 358.262

* thermal conductivity boron nitride

20100401 273.15
20100402 366.48
20100403 533.15
20100404 810.93

20100405 1088.71

20100406 1366.48
20100407 1644..26
20100408 1922.04
20100409 2-i 99.82
20100410 2477.602

15.888
15.016
13.458
10.841I
8.287
5.664
3.0-59
0.461

0.461
0.461

*thermal conductivity inconel 600

20100501 273.15
20100502 310.93
20100503 422.04
20100504 -533. 15
20100505s 644.26
20100506 755.37
20100507 866.148

20100508 2477.60

14.7043
14.7043

16.6358
18.3181

20.0627
2 1.8073

23.55 18
2 3. -55, 18

*thermal conductivity fillers (air)

20100601 300.0 0.02622

20100602 400.0 0.03362

20100603 *500.0 0.04035

201000604 600.0 0.04565
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20100605 700.0 0.05227

*volumetric heat capacity s-steel

2010015! 273.15 3.830e6
20100152 366.5 3.830e6
20100153 1466.5 5.376c6

*volumetric heat capacity incoloy 600

20100251 366.5 3.908eS
20100252 477.6 4.084c5
20100253 588.7 4.26065
20100254 700.0 4.436c5
20100255 810.9 4.665e5
20100256 922.0 4.929e5
20100257 1033.2 5.1 05e5

20100258 1477.6 5.727c5

*volumetric heat capacity copper

20100351 273.15 3.6429e06

20100352 2477.60 3.4429e06

*volumetric hrat capacity boron nitride

20100451 273.15 2.5150e06

201004-52 477.59 2.515c06

20100453 699.82 3.2393e06

20100454 922.04 3.66 1e06
2010045-5 1144.26 3.9 100eO6

20100456 1366.48 4.0240e06
20100457 1588.71 4.1172e06
20100458 2144.26 4.1916e66
201004-59 2477.60 4.1916c06

vloumetric heat capacity inconcl 600

20100551 273.15 3.50253e06

20100552 2477.60 3.50253e06

*volumetric heat capacity filers

20100651 200.0 1.1595e06

20100652 1000.0 1.1595e06

20230001 -1.0 0.0
20230002 0.0 0.0
20230003 0.0 12000.
20230004 1.0e06 12000.

*reactor core power

20250000 power
20250001 0.0 95.0e03

20220000 temp
20220001 0.0 300.

20270500 htc-t
20270501 0.0 6.086

20220500 htc-t
20220501 0.0 6.086

20220400 htc-t
20220401 0.0 5.98

20270400 htc-t
20270401 0.0 5.98

homogeneous pump curves

*broken loop single-phase head curves

4501100 11

4501101 0.0 1.7821

4501102 0.28415 1.70-59
4501103 0.569 1.627
4501104 0.8535 1.1878
4501105 1.0 1. 0

4501200
4501201
4501202

4501203
4501204

12
0.0 -1.6359
0.713 0.0
0.8271 0.2959
1.0 1.0

tabulat data

*power for presiurizer

20230000 power 502

4501300 1 3
4501301 -1.0 1.5

4501302 -0.8 1.275;
4501303 -0.6 1.37,;
4501304 -0.4 1.374;
450130; 0.0 1.2
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4501400 1 4
4501401 -1.0 3.5
4501402 -0.8 1.15
4501403 -0.6 0.95
4501404 -0.4 0.83
4501405 -0.2 0.775
4501406 0.0 0.725

4501500 1 5

4501501 0.0 0.975
4501502 0.5 1.33

4501503 1.0 1.95

4501600 1 6
4501601 0.0 0.725
4501602 0.2 0.725
4501603 0.4 0.8
4501604 0.6 1.025
4501605 1.0 1.95

4501700 1 7
4501701 -1.0 0.175
4501702 -0.5 0.65
4501703 0.0 0.975

4501800 1 8
4501801 -1.0 0.175
4501802 -0.75 -0.15
4501803 -0.55 -0.3
4501804 -0.275 -0.4
4501805 0.0 -0.35

broken loop single-phase torque curves

4502100 23
4502101 -1.0 0.62
4502102 -0.8 0.68
4502103 -0.6 0.53
4502104 -0.4 0.46

4502105 -0.2 0.49
4502106 0.0 0.54

4502200 24
4502201 -1.0 0.62
4502202 -0.8 0.53
4502203 -0.6 0.46
4502204 -0.4 0.42
4502205 -0.2 0.39
4502206 0.0 0.36

4502300 25
4502301 0.0 -0.63
4502302 0.2 -0.51
4502303 0.4 -0.39
4502304 0.6 -0.29
4502305 0.8 -0.16
4502306 1.0 -0.13

4502400 26
4502401 0.0 0.36
4 502402 0.2 0.32
4502403 0.4 0.27
4502404 0.6 0.18
4502405 0.8 0.05
4502406 1.0 -0.13

4502500 27
4502501 -1.0 -1.44
4502502 -0.8 -1-25
4502-503 -0.6 -1.08
4502504 -0.4 -0.92
4502505 -0.2 -0.77

4502506 0.0 -0.63

4502600 28

4502601 -1.0 -1.44

4502602 -0.8 -1.12

4502603 -0.6 -0.79

4502604 -0.4 -0.5
4502605 -0.2 -0.31
4502606 0.0 -0.15

*tw~o-phase head multiplier

4501900
4501901
4501902
4501903

4501904

4501905

4501906

4501907
4501908

4320

4502000

4302001

4502002
4502003
4502004

4502005
4502006
4502007

21
0.0 0.54
0.2 0.59
0.4 0.65
0.6 0.77
0.8 0.95
0.9 0.98
0.95 0.96
1.0 0.87

22
0.0 -0.15
0.2 0.02
0.4 0.22
0.6 0.46
0.8 0.71
0.9 0.83
0.95 0.85
1.00.87

45030(X) 0
45030011 0.0 0.0

A-26



4503002 0.1 0.0
4503003 0.15 0.05

4503004 0.24 0.8
4503005 0.3 0.96
4503006 0.4 0.98
4503007 0.6 0.97

4503008 0.8 0.90
4503009 0.9 0.8
4503010 0.96 0.5
4503011 1.0 0.0

*two-phase torque multiplier

4503100 0
4503101 0.0 -0.17

4503102 0.0001 -0.17

4503103 0.006 0.0

4503104 0.1 0.0

4503105 0.15 0.05

4503106 0.24 0.56
4503107 0.8 0.56
4503108 .0.96 0.45
4503109 1.00.0

two-phase head difference curves

4504100

4504101

4504102
4504103
4504104
4504105

4504106

4504107

4504200
4504201
4504202
4504203
4504204
4504205
4504206
4504207
4504208

:540

4504300
4504302
4504302
4504303
4504305
4504305
4504306

I I
0.0 0.0
0.1 0.85
0.2 1.09

0.5 1.02

0.7 1.01

0.9 0.94

1.0 1.0

12
0.0 0.0
0.1 -0.04

0.2 0.0

0.3 0.1

0.4 0.21

0.8 0.67

0.9 0.8

1.0 1.0

13

-1.0 -1.16

-0.9 -1.24

-0.8 -1.77

-0.7 -2.36

-0.6 -2.79

-0.5 -2.91

-0.4 -2.67

4504308 -0.25 -1.69
4504309 -0.1 -0. 5
4504310 0.0 0.0

4504400 1 4
4504401 -1.0 -1.16
4504402 -0.9 -0.78
4504403 -0.8 -0.5
4504404 -0.7 -0.31
4504405 -0.6 -0.17
4504406 -0.5 -0.08
4504407 -0.35 0.0
4504408 -0.2 0.05
4504409 -0.1 0.08
4504410 0.0 0.11

4504500 is

4504501 0.0 0.0

4504502 0.2 -0.34

4504503 0.4 -0.65

4504504 0.6 -0.93

4504505 0.8 -1.19

4504506 1.0 -1.47

4504600 1 6
4504601 0.0 0.11
4504602 0.1 0.13
4504603 0.25 0.15
4504604 0.4 0.13
4504605 0.5 0.07
4504606 0.6 -0.04
4504607 0.7 -0.23
4504608 0.8 -0.5-;1
4504609 0.9 -0.91
4504610 1.0 -1.47,

4504700 I17
4504701 -1.0 0.0

4504702 0.0 0.0

4504800 1i8

4504801 -1.0 0.0
4504802 0.0 0.0

two-phase torque difference curves

4504900 2 I
4504901 0.0 0.54
4504902 0.2 0.59
4504903 0.4 0.65
4504904 0.6 0.77
4504905 0.8 0.95;
4504906 0.9 0.98
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4504907
4504908

:550

4505000

4505001
4505003

4505003

4505004

4505005

4505006

4505007

45051008
4550

4505100

4505103

4505104

4505105

4505104

45052105

4505210
4550

4505200

4505201
4505202

4505203

4505204

4505205

4505320
4550

4505300

4505301
4505302

4505303

4505300

4505305

4505306

4505430
4550

4505400

4505406

4505402

4505403

4505404

4505405

4505406

0.95 0.96

1.0 0.87

22

0.0 -0.15

0.2 0.02

0.4 0.22

0.6 0.46

0.8 0.71

0.9 0.81

0.95 0.85

1.0 0.87

23

-1.0 0.62

-0.8 0.68

-0.6 0.53

-0.4 0.46

-0.2 0.49

0.0 0.54

24

-1.0 0.62
-0.8 0.53
-0.6 0.46
-0.4 0.42
-0.2 0.39

0.0 0.36

4505600
4505601
4505602

4505603
4505604
4505605
4505606

4560

4506100

4506102

28
-1.0 -1.44
-0.8 -1.12
-0.6 -0.79
-0.4 -0.52
.0.2 -0.31

0.0 -0.15

501
0.0 0.0
I .0e06 0.0

*control components

25
0.0
0.2
0.4
0.6
0.8
0.9
1.0

26
0.0
0.2
0.4
0.6
0.8
1.0

-0.63
-0.51
-0.39

-0.29

-0.20

-0.16
-0.13

0.36

0.32

0.27

0.18
0.05
-0.13

20500100 sedc-IvI sum 1.0 0.0 1
20500101 0.0 1.21831 voidf 205100000

20500102 1.20561 voidf 205090000
20500103 1.20561 vojdf 205080000
20500104 1.20561 voidf 205070000

20500105 1.20561 voidf 205060000

20500106 1.20561 voidf 205050000

20500107 1.20561 voidf 205040000

20500108 0.48578 voidf 205030000
20500109 0.58737 voidf 205020000

20500110 0.41891 voidf 205010000

20500111 0.37827 voidf 209020000

20500112 0.50633 voidf 209010000

20500113 0.50635 voidf 203010000

20500114 0.40005 voidf 204010000

20500200 sg-sd-IvI sum 1.0 0.01
20500201 0.0 1.21831 voidf 202010000

20500202 1.20561 voidf 202020000

20500203 1.20561 voidf 202030000
20500204 1.20561 voidf 202040000
20500205 1.20561 voidf 202050000
20500206 120561 voidf 202060000
20500207 1.20561 voldf 202070000
20500208 0.48578 voidf 202080000
20500209 0.58737 voidr 202090000
205021 0.41891 voidf 202100000
205002110.37827 voidf 202110000
20500212 0.50635 voidf 202120000

20500213 0.0635 voidf 203010000

20500214 0.40005 voidf 204010000

*20500300 il-inass sum 1.0 0.01

27

-1.0 -1.44
-0.8 -1.25

-0.6 -1.08

-0.4 -0.92

-0.2 -0.77

0.0 -0.63



*20500301 0.0 1.0 cmpmass

'20500302 1.0 cmpmass 102
*20500303 1.0 cmpmass 103

*20500304 1.0 cmpmass 10.4

'20500305 1.0 cmpmass 105
020500306 1.0 cmpmass 106
'20500307 1.0 cmpmass 107

'20500308 1.0 cmpmass 108
'20500309 1.0 cmpmass 201
*20500310 1.0 cmpmass 301
*20500311 1.0 cmpmass 302

*20500400 vsslmass sum 1.0

'20500401 0.0 1.0 cmpmass

*20500402 1.0 cmpmass 502

*20500403 1.0 cmpmass 503
*20500404 1.0 cmpmass 504
*20500405 1.0 cmpmass 505

*20500406 1.0 cmpmass 506

*20500407 1.0 cmpmass 507

'20500408 1.0 cmpmass 508
'20500409 1.0 cmpmass 509

*20500410 1.0 crnpmass 513

*205004111.0 cmpmass 514
'20500412 1.0 cmpmass 516
'20500413 1.0 cmpmass 517

*20500414 1.0 cmpmass 518
*20500415. 1.0 cmpmass; 519
*20500416 1.0 cmpmass 531

020500417 1.0 cmpmass 510

101

0.0 1

501

*20500801 cntrlvar 6
*20500900 invent div 1. 1. i

*20500901 cntrlvar 8

* calculate the core liquid collapsed height

20501000 cord-Ivl sum 1. 0. 1
20501001 0. .6096 voidf 505010000

20501002.6096 voidf 505020000

20501003.3048 voidf 505030000

20501004 .3048 voidf 505040000

20501005 .3048 voidf 505050000
.20501006.3048 voidf 505060000

20501007.6096 voidf 505070000

20501008 .6096 voidf 505080000
0

20501100 sg-sr-lvl sum 1.0 0.0 1

20501101 0.0 1.9609 voidf 702010000
20501102 1.23101 voidf 702020000

20501103 1.15481 voidf 702030000

20501104 1.23101 voidf 702040000

20501105 1.25641 voidf 702050000

20501106 1.15481 voidf 702060000

20501107 1.06591 voidf 702070000

20501108 1.65398 voidf 702080000

2050109 1.37827 voidf 702090000

2050 1110 0.50635 voidf 7021000Q0

20501111 0.50635 voidf 703010000

20501112 0.40005 voldf 704010000

'20500500 bI-mass sum 1.0 0.0 1
'20500501 0.0 1.0 cmpmass 401
'20500502 1.0 cmpmass 402
'20500503 1.0 cmpmass 403
'20500504 1.0 cmpmass 404
'20500505 1.0 cmpmass 405
'20500506 1.0 cmpmass 406
'20500507 1.0 cmpmass 450
'20500508 1.0 cmpmass 701

'20500600 tatmass sum 1.0 0.0 1
'20500601 0.0 1.0 cntrlvar 3

'20500602 1.0 cntrlvar 4
'20500603 1.0 cntrlvar 5

20500700 sg--dclt sum 1.0 20.0 1
20500701 0. 1. tcmpr 201010000

20500702 -1. tempf 201200000

* calculate system inventorv
*the first vumber on the following card is the full system mass

'20500800 invn div 144. 1. 0

20501200 S.gdc-lvI Sum 1.0 0.0 1
20501201 0.0 1.19009 voidf 705080000
20501202 1.25101 voidf 705070000

20501203 1.15481 voidf 705060000
20501204 1.23101 voidf 705050000
20501205 1.25641 voidf 705040000
20501206 1.13481 voidf 705030000
20501207 1.06591 voidf 705020000

20501208 1.65398 voidf 705010000

20501209 0.37827 voidf 709020000

20501210 0.50635 voidf 709010000

20501211I0.50635 voidf 703010000

20501212 0.40005 voidf 704010000

-calculate the broken leg generator upflow collapsed liquid level
'2050 1300 blgucl sum I. 9.532 0
*20501301 0. 1. voidf 701010000
*20501302 1. voidf 701020000
*20501303 1. voidf 701030000
'2050I304 1. voidl' 701040000

*2050I3 1. voidt' 701050000

'2050306 1. voidt' 701060000
'20501307 1. voidt' 701070000
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*20501308 1. voidf 701080000
020501309 1. voidf 701090000

*calculate the broken leg generator downflow collapsed liquid
*level

*2050 1400 blgdgol sum 1. 9.53 0
*20501401 0. 1. voidf 701100000

*20501402 1. voidf 701110000

*20501403 1. voidf 701120000

*20501404 1. voidf 701130000
*20501405 1. voidf 701140000

*205014061. voidf 701150000
*20501407 1. voidf 701160000

*20501408 1. void! 701170000

*20501409 1. voidf 701180000

20502300 przrlvl sum 1.0 0.0 1
20502301 0.0 0.3671 voidf 301010000
20502302 0.2549 voidf 301020000
20502303 0.2549 voidf 301030000
20502304 0.2549 voidf 301040000
20502305 0.0663 voidf 301050000

*heat losses to environment - pt sgs

20502400 blsgpl sum 1. 0. 0
20502401 0. 1.41896htrnr705300101

20502402 0.9 1445 htrnr 705300201

20502403 0.99072 htmr 705300301
20502404 0.07788 htrnr 705300401

20502405 0.05609 htrnr 705300501
20502406 0.99072 htrnr 705300601

20502407 0.05609 htrnr 705300701

20-502408 0.026 13 htrnr 705300801
20502409 0.7463 htmr 705400101
20502410 0.72732 htrnr 705400201

20502411 0.72732 htrnr 705400301
20502412 0.54335 htmr 705400401

20502512.72732 htrnr 205400201

20502513.72732 htmr 205400301
20502514.54335 htrnr 205400401

*energy loss to environment - il sg,

20502600 blsgecl integral 1. 0. 0
20502601 cntrlvar 24

*energy loss to environment - ii sg

20502700 ilsocl integral 1. 0. 0
20502701 cntrlvar25

*power loss to environment from sg

20502800 sgfl sum 1. 0. 0

20502801 0. 1. cntrlvar 24
20502802 1. cntrivar 25

*energy loss to environment from sg

20502900 sgel sum 1. 0. 0
20502901 0. 1. cntrlvar 26
20502902 1. cntrivar 27

*integ of bI hot leg2 mass flow

20503000 blm integral 1. 0. 0
20503001 mflowxj 402010000

*integ- of il hot leg mass flow

20503 100 ilm integral 1. 0. 0
20503101 mflowj 102020000

*power losses to environment -il se

20502500 ilsgpl sum 1. 0. 0

20502501 0. .35939 htmr 20;300101
20;02502.50391 htmr 205300201
20502503 A41675 htrnr 205300301

20502504 1.03430 htrnr 205300401

20502505 1.03430 htmr 20300501

20502506 1.03430Ohtmr 205300601

20502507 1.03430Ohtrnr 205300701

20502508 1.03430 hnir 205300801
20502509 1.03430Ohtmr 205300901
20502510 1.0452O htmr 205301001
20;02511 .57463 htmr 2054010IO

20510100

20510101

20510102

20510103

20510104

20510105

20510106

20510107

20510108

20510109

20510110

20510111

20510112

20510113

ilhlmass sum 1.0 0.0 1
0.0 9.2278200-04 rho 10 10 10000

1.9918830-03 rho 1020 10000

5.9836050-04 rho 102020000
5.9836050-04 rho 102030000

7.8538960-04 rho 102040000
8.8732920-04 rho 102050000

8.8732920-04 rho 102060000

1.2796520-03 rho 103010000

5.4559250-04 rho 104010000

9.7311260-04 rho 104020000

8.1432400-04 rho 104030000

8.1432400-04 rho 104040000

1.4841030-03 rho 104050000
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20510200

20510201
20510202
20310203
20510204
20510205

20510206

20510207

20510208

20510209

205 102 10

20510211

20510212

20510213

20510214

crossms sum 1.0 0.0 1
0.0 1.0187750-03 rho 105010000

9.3065600-04 rho 105020000
8.1432400-04 rho 105030000
8.1432400-04 rho 105040000

8.1432400-04 rho 105050000
1.1289930-03 rho 105060000
2.0441630-03 rho 105070000
2.7480260-03 rho 105080000
2.7480260-03 rho 105090000
9.1438000-04 rho 105100000
9.143 8000-04 rho 105 110000

2.7480260-03 rho 105120000
2.7480260-03 rho 105130000
2.0441630-03 rho 105140000

20520106

20520107

20520108
20520109

20520110

20520111
20520112
20520113
20520114

20200

20520301

-20520301

20520302

20520303

20520305

20520305

20520306

20520307

20520308
205203109

20520310

20520311

20520312

1.2870000-02 rho 202060000
1.2850000-02 rho 202070000
5.8490000-03 rho 202080000
9.2780000-03 rho 202090000
7.6310000-03 rho 202100000
1.5420000-02 rho 202110000
2.6025000-02 rho 202120000
5.9663000-02 rho 2030 10000

3.3900000-02 rho 204010000

ilsgsec sum 1.0 0.0 1
0.0 6-3370000-03 rho 2050 10000)

3.2520000-03 rho 205020000
1.3220000-03 rho 205030000
3.2790000-03 rho 205040000
3.2790000-03 rho 205050000
3.2790000-03 rho 205060000
3.2790000-03 rho 205070000
3.2790000-03 rho 205080000
3.2790000-03 rho 205090000
3.3140000-03 rho 205 100000
1.1400000-03 rho 206010000
2.9856000-02 rho 209010000
2.0686000-02 rho 209020000

20510300 ilclmass sum 1.0 0.0 1
20510301 0.0 4.0772550-04 rho 1060 10000

20510302 1.0447530-03 rho 106020000
20510303 5A4641860-04 rho 106030000
20510304 6.7631200-04 rho 106040000

20510305 2.6372190-03 rho 106050000
20510306 2.7614970-03 rho 107010000

20510307 7.6276200-04 rho 108010000

20510400 ilsgpr sum 1.0 0.0 1

20510401 0.0 1.6407770-03 rho 201010000

20510402 2.2416900-03 rho 201020000

20510403 2.2183220-03 rho 201030000

20510404 2.2183220-03 rho 201040000

20510405 2.2183220-03 rho 201050000

20510406 2.2183220-03 rho 201060000
20510407 2.2183220-03 rho 201070000
20510408 2.2183220-03 rho 201080000
20510409 8.9383520-04 rho 201090000
20510410 6.3316240-04 rho 201100000

20510411 6.33 1624 0-04 rho 201110000
20510412 8.9383520-04 rho 201120000

20510413 2.2183220-03 rho 201130000
20510414 2.2183220-03 rho 201140000

20510415 2.2183220-03 rho 201150000

20510416 2.2183220-03 rho 201160000

20510417 2.2183220-03 rho 201170000
20510418 2.2183220-03 rho 201180000

20510419 2.2416900-03 rho 201190000

20510420 1.6407770-03 rho 201200000

20530100

20530101

20530102

20530103

20530104

20530105

20530106

20530107
20530108

20530109

20530110

20530111
20530112

20530113

20510500
20510501

20510502

20510503

20510504

20510505

20510506

20510507

20510508

20510700

20510701

20510702

pressms sum 1.0 0.0 1
0.0 6.4825000-03 rho 301010000
6.4825000-03 rho 301020000
5.9118000-03 rho 301030000
5.9118000-03 rho 301040000

5.9118000-03 rho 301050000
1. 1360000-03 rho 301060000
7.1837000-04 rho 302010000
2.3214100-04 rho 302020000
1.6457700-04 rho 302030000
4.4046000-05 rho 302040000
4.4046000-O5 rho 302050000
4.4046000-O5 rho 302060000
4.4046000-05 rho 302070000

iWhiniss sum 1.0 0.0 1
0.0 1.4245480-03 rho 40101000)
5.5496350-04 rho 402010000

3.7182600-04 rho 402020000
8.9706890-04 rho 402030000

3.8022530-04 rho 402040000
3.2063850-04 rho 402050000

3.1781750-04 rho 402060000
i.5399890-04 rho 402070000

blcross sum 1.0 0.0 1

0.0 4.4975840-04 rho 403010000
3.178175-04 rho 403020000

20520100

20520101

20520102

20520103
20520104

20520105

blsepr sum 1.0 0.0 1
0.0 1 .4264000-02 rho 2020 10000

1.6574000-02 rho 202020000

1.3183000-02 rho 202030000
1 .6789000-02 rho 202040000
1.3532000-02 rho 202050000
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20510703
20510704

20510705

20510706

20510707

20510708

205 10709

20510710

20510711

20510712

20100

20510800

20510801

20510802

20510803

20510805

20510805

205 10900

20510903

20510902
20510903
20510906
20510907
20510906
20510907
205109108

20510909

20510910

20510913

20510912
20510913

20510914
20510915
20510916
20510917

20510920

3.2063850-04 rho 403030000
3.1781750-04 rho 403040000

9.8569380-04 rho 403050000
7.1445920-04 rho 403060000
7.1445920-04 rho 403070000
4.4539040-04 rho 403080000
4.4539040-04 rho 403090000
7.1445920-04 rho 403 100000
7.1445920-04 rho 403110000
6.3701820-04 rho 403120000

bicimass sum 1.0 0.0 1
0.0 7.5605530-04 rho 4040 10000
2.4731980-04 rho 405010000
6.4741950-04 rho 405020000

1.3575400-03 rho 406010000
8.6000000-04 rho 4500 10000

rvcore sum 1.0 0.0 1
0.0 6.7400000-03 rho 501010000

6.5900000-03 rho 502010000
2.9600000-03 rho 503010000
5.2000000-04 rho 504010000
1.7434560-03 rho 505010000
1.7434560-03 rho 505020000
8.7 172800-04 rho 505030000
8.7172800-04 rho 505040000
8.7 172800-04 rho 505050000
8.7172800-04 rho 505060000

1.7434560-03 rho 505070000
1.7434560-03 rho 505080000
1.64 00000-03 rho 506010000
2.8100000-03 rho 50791 0000
2.1800000-03 rho 5080 10000
1.4 300000-03 rho 5 09010000

4.0470000-03 rho 509020000
3.9300000-04 rho 5 100 10000
3.4 000000-04 rho 5 13010000
3.4525000-04 rho 5 14010000

20511013 2.0770600-03 rho 5 19010000

20511014 2.6772900-05 rho 53 1010000

20511015 2.6772900-05 rho 531020000

20511016 2.6772900-05 rho 531030000

20510600 blsgpr sum 1.0 0.0 1
20510601 0.0 1.3434060-03 rho 701010000
20510602 7.2961490-04 rho 701020000
20510603 7.5091610-04 rho 701030000

20510604 7.0443410-04 rho 701040000

20510605 7.5091610-04 rho 701050000
20510606 7.6641010-04 rho 701060000
20510607 7.0443410-04 rho 701070000

20510608 6.5020510-04 rho 701080000
20510609 5.9905660-04 rho 701090000
20510610 5.9905660-04 rho 701100000

20510611 6.5020510-04 rho 701110000

20510612 7.0443410-04 rho 701120000

20510613 7.6641010-04 rho 701130000

20510614 7.5091610-04 rho 701140000

20510615 7.0443410-04 rho 701150000

20510616 7.5091610-04 rho 701160000

20510617 7.2961490-04 rho 701170000

20510618 1.3434060-03 rho 701180000

20520200 blsgsec sum 1.0 0.0 1
20520201 0.0 1.3509000-02 rho 702010000

20520202 9.0360000-03 rho 702020000

20520203 8.4700000-03 rho 702030000
20520204 1.0739000-02 rho 702040000
20520205 9.6150000-03 rho 702050000
20520206 8.4740000-03 rho 702060000
20520207 8.4250000-03 rho 702070000
20520208 1.5782000-02 rho 702080000
20520209 1.6807000-02 rho 702090000
20520210 2.5882000-02 rho 702100000
20520211 5.6736000-02 rho 703010000
20520212 3.3900000-02 rho 704010000
0

20520400 blsgsec sum 1.0 0.0
20520401 0.0 1.4458000-02 rho 705010000
20520402 2.2410000-03 rho 705020000
20520403 2.4350000-03 rho 705030000
20520404 2.6390000-03 rho 705040000

20520405 2.5890000-03 rho 705050000
20520406 2.43 10000-03 rho 705060000
20520407 2.5930000-03 rho 705070000
20520408 2. 514 0000-03 rho 705 08 0000
20520409 2.9860000-02 rho 7090 10000
20520410 2.0686000-02 rho 709020000

*total primary inlvenftory

20511000 rvdcnr sum 1.0 0.0 1
20511001 0.0 2.6189940-03 rhoS5I6010000

20511002 3.7726480-03 rho 517010000

20511003 1. 1833800-03 rho 5 18010000

20511004 1. 18338C0-3 rho 5 18020000

20511005 1. 1833800-03 rho 5 18030000

20511006 1. 1833800-03 rho 518040000

20511007 1. 1833800-03 rho 518050000

20511008S 1. 1833800-03 rho 5 18060000

20511009 1. 1833800-03 rho 518070000

205 110 10 1.1833800-03 rho 518080000

20511011 1.1833800-03 rho 518090000

20511012 9.1139620-04 rho 5I8I100000
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20511100

205!11101

20511102

20511103

20511104

205 11105

20511106

20511107

20511108

20511109

20511110

20511111

totalpr sum 1.0 0.0 1
0.0 1.0 cntrlvar 101

1.0 cntrlvar 102
1.0 cntrlvar 103
1.0 cntrlvar 104
1.0 cntrlvar 105
1.0 cntrlvar 106
1.0 cntrlvar 107
1.0 cntrlvar 108
1.0 cntrlvar 109
1.0 cntrlvar 110
1.0 cntrlvar 301

20505110
20505111

20505112

20505113

20505114

20505115

20505116

20505117

20505118

2.06466
2.91468
7.23366
7.23366

7.23366

7.23366
7.23366
7.23366

7.3D986

htrnr 200101000

htrnr 200101100

htrnr 200101200

Inrnr 200101300
htmr 200101400

htrnr 200101500

htrnr 200101600

htrnr 200101700

htrnr 200101800

total secondary inventory

20520500

20520501

20520502

20520503

20520504

totalsec sum 1.0 0.0 1
0.0 1.0 entrlvar 201

1.0 cntrlvar 202
1.0 cntrlvar 203
1.0 cntrlvar 204

* Broken Loop SG Heat Transfer

20505200 bsgheat sum 1.0 0.0 1

20505201 0.0 2.39218 htmr 700100100

20505202 2.46202 htmr 700100200

20505203 2.30962 htrnr 700100300
20505204 2.46202 htrnr 700100400

20505205 2.51282 htmr 700100500
20505206 2.30962 htrnr 700100600
20505207 2.13182 htmr 700100700

20505208 1.96412 htrnr 700100800
20505209 1.96412 htmr 700100900

20505210 2.13182 htmr 700101000

20505211 2.30962 htmr 700101100

20505212 2.51282 htrnr 700101200

20505213 2.46202 htmr 700101300

20505214 2.30962 htmr 700101400

20505215 2.46202 htmr 700101500

20505216 2.39218 htmr 700101600

*end of deck

* core heat

20505000 thcore sum 1.0 0.0 1

20505001 0.0 13.4112 htrnr 501300101
20505002 13.4112 htmr 501300201
20505004 6.7056 htmr 501300301
20505005 6.7056 htmr -501300401
20505006 6.705 6 htrnr 501300501
20505007 6.7056 htmr 501300601
20505008 13.4112 htmr 501300701

20505009 13.4112 htrnr 501300801

20505010 1.8288 htmr 501300901
20505011 1.8288 htmr 501301001
20505012 0.9144 hzmr 501301101

2055013 0.9144 htmr 501301201

20505014 0.9144 htmr 501301301
20505015 0.9144 htrnr 501301401

20505016 1.8288 htrnr 501301501
20505017 1.8288 htmr 501301601

* Intact Loop SG Heat Transfer

20505100 iseheat sum 1.0 0.0 1
20505101 0.0 7.30986 htmr 200100100

20505102 7.23366 htmr 200100200

20505103 7.23366 htmr 200100300
20505104 7.23366 htmr 200100400

20505105 7.23366 htmr 200100500

20505106 7.23366 htmr 200100600
20505107 7.23366 htmr 200100700

20505108 2.91468 htrnr 200100800

20505109 2.06466 htrnr 200100900
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Transient Input Deck for Base Case Run

* the next input deck is for the transient calculation
* of the semiscale natural circulation experiment S.

=semiscale mod 2a - nc8 configuration (2-loop)
0000100 restart transnt
0000101 run
0000103 8001
*0000104 none

0000105 10.0 12.0
0000201 1.0 I.Oe-06 0.01 2 50 250 1000
0000201 5000.0 I.Oe-06 0.05 2 200 2000020000

;0001d

20800001 dtcm 0

20800003 cputime
20800004 trnass 0
20800005 emass 0
20800006 cntrlvar
20800007 cntrlvar
20800008 cntrlvar
20800009 cntrlvar
20800010 cntrlvar
sideip
20800011 cntrlvar
20800012 cntrlvar
dp
20800013 cntrlvar
*20800014 cntrlvar
(intact)

*20800015 cntrlvar
(broken)
20800016 cntrlvar
20800017 cntulvar
20800018 cntrlvar
20800019 cntrlvar
20800r,'m cntrlvar
20800021 cntrlvar
20800022 cntrlvar
20800023 cntrlvar
20800024 cntrlvar
20800025 cntrlvar
20800026 cntrlvar
inventory
20800027 cntrlvar
20800028 cntrlvar
20800029 cntrlvar
20800030 cntrlvar
20800031 cntrlvar
20800032 m novwj
20800033 mflo%%j
20800034 mflowj

211
212
213
214

215

" primary system pressure

4 ilso pressure
" blsg- pressure
" ilcrossoverleg se side dp

* ilcrossover lee pump

216 * blcrossover le.-s.-side dp
217 * bicrossover leg pump side

218 * ector vessel core dp
228 * total acculator flow

229 *total accumulator flow

101 0 ilhl mass
102 * ilctl mass
103 * iclc mass
104 * ilsg primary mass
10.5 * blhI mass
106 * blsg* primary mass
107 * blcrl mass
108 * b~cd mass
109 * rvcore mass
110 * rv downcomer mass

III * total primary side

201 * uls, secondary side mass
202 * blsg secondary side mass
203 * ilssg secondary mass
204 0 blse- secondary mass
205 0 total seconady mass

101010000
107010000
401010000

20800035 mflowJ 405010000
20800036 mflowJ 518010000
20800037 mflowJ 233000000
20800038 mflowJ 733000000
20800039 mflowj 232000000
20800040 mflowJ 732000000

.20800041 mflowj 620000000
20800042 mflowJ 820000000

20800043 tempf 101010000
20800044 tempf 107010000
20800045 tempf 401010000
20800046 tempf 405010000
20800047 httemp 501300711
20800048 httemp 501300811

0000501 time 0 ge null 0 -1.0 1 * always true
0000502 time 0 It null 0 -1.0 n * always false
0000510 time 0 g-e null 0 0.0 1 * induce
blowdown after 0 s
0000511 time 0 ge null 0 117.0 1 close steam
valve after 117s
0000512 time 0 ge null 0 2100.0 1 open steam
valve after 2100 s
0000513 time 0 Se null 0 75,50.0 1 open porv
valve after 7550 s
00005 14 timc 0 ge null 0 8098.0 1 close porv
valve after 8098 s

0000601 -511 or 512 n

0000602 513 and 514 n

0000610 -510 and -510 n

" modified by ysbang- at 96/1/19
" to implcment so steam lcak both at iSG bSG

0000550 time 0 ot null 0 117.0 n
0000551 time 0 Ic null 0 2100.0 n

0000650 550 and 551 n

* insert bypass steam junction 211 and 711

2110000 isteaml valve

2110101 204010000 210000000 0.3-5 0.0 0.0

01001I. I.
2110201 0 0.0 0.0
2110300 trpvlv

21 10301 650
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7110000 isteaml valve
7110101 704010000 710000000 0.3-5 0.0 0.0
01001. 1.
7110201 0 0.0 0.0
7110300 trpvlv
7110301 650

*insert tmdpvol 2 10 and 7 10

2100000 envir trndpvol
2100101 1.0 1.0 0.0 0.0 90.0 1.0 S.-6 0.0 00
2100200 2
2100201 0.0 5.89e06 1.0
2100202 2100.0 5.89e06 1.0
2100203 2763.0 3.96e06 1.0
2100204 3380.0 3.15e06 1.0
2100205 4500.0 2.26e06 1.0
2100206 6110.0 1.50e%6 1.0
2100207 8000.0 1.25e06 1.0

7100000 envir tmdpvol
7100101 1.0 1.0 0.0 0.0 90.0 1.0 5,-6 0.0 00
7100200 2
7100201 0.0 5.89e06 1.0
7100202 2100.0 5.89e06 1.0
7100203 2763.0 3.96c06 1.0
7100204 3380.0 3.15e06 1.0
7100205 4500.0 2.26c06 1.0
7100206 6110.0 1.50e06 10
7100207 8000.0 1.25e66 1.0

*end of modification by ysbang

intact loop steam generator steam outlet junction

2320000 steamout valve
2320101 204010000 207000000 0.0 0.0 0.0 0100
*2320201 0 -2.166700 .01040770 0.0

" modificd by ysbang- at 94/9/14
" to implement the steady state result

2330205 9.58 0.054 0.0 0.0
2330206 9.7149 0.036 0.0 0.0
2330207 9.7800 0.027 0.0 0.0
2330208 9.8500 0.0 0.0 0.0
2330209 20.0 0.0 0.0 0.0

*pressurizer porv downstream tank

3300000 presssup tmdpvol
3300101 1.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 00
3300200 3
3300201 0.0 1.041e06 455.
3300202 49.0 1.041e06 455.
3300203 50.0 1.04 1e06 455.
3300204 150.0 0.280e06 406.
3300205 1500.0 0.270e06 403.

3310000 porv valve
3310101 301000000 330000000 0.0001267 0.0 0.0
0100 1.0 1.0
3310201 0 0.0 0.0 0.0
3310300 trpvlv
3310301 602

* broken loop break junction

*4220000 brk-jun valve
*4220101 404010000 499000000 9.0e-0*' 0.0 0.0
0100 1.0 1.0
*4220201 0 0.0 0.0 0.0
*4220300 trpvlv
*4220304 510

* modified by ysbang- to model smooth open
* of break valve for 100 sec. Sep.30. 1996

4220000 brk-jun valve
4220101 404010000 499000000 9.0e-0 s 0.0 0.0
0100 1.0 1.0
*4220101 404010000 499000000 9.0c-07 0.0 0.0
0100 1.5 1.5

4220201 0 0.0 0.0 0.0
4220300 mtr'vi
4220304 510 610 0.01 0.0 0

4990000 presssup tmdpvol
4990101 1.0 10.0 0.0 0.0 0.0 0.0 0.C 0.0 00
4990200 3
*4990201 0.0 1.04 1e06 455.
*4990202 49.0 I.04le06 455.
*4990203 50.0 1.04 1e06 455.

2320201 0
2320300 trpvlv
2320301 601

0.03799 18 0.01l39507 0.0

2330000 feedint tmdpjun
2330101 206000000 205000000 0.00043
2330200 1 5 12 cntrlvar 1
2330201 -1.0 0.0 0.0 0.0
2330202 0.0 0.0 0.0 0.0
2330203 0.0 0.2 16 0.0 0.0
2330204 9.5 0.216 0.0 0.0
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*4990204 150.0 01280e06 404.
*4990205 1500.0 01270c06 403.

" modified by y~s.bang for realistic modeling
" of condensate tank pressure

*900 . .9c645

49902021000.0 0.094e06 455.
4990202 3000.0 0.123e06 455.
4990203 3400.0 0.123e06 455.

5350000 byps-up snSIjun
5350101 531010000 510010000 1.62-5 300.300.0100
5350201 0 0.0 0.0 0.0

* cc system

8100801 5.0c-04 0.0 1
8101001 00 1
8101201 1 300.0 0.0 0.0 0.0 0.0 1
0

8110000 b~cl-ace accumn
8110101 0.0 0.36027 0.02371 0.0 90.0 0.36027
5.0-04 0.0 00000
8110200 4.240e06 300.0
8111101 810000000 2.50e-04 0.0 0.0 0000
8112200 0.01776 0.0 6.096 0.0 1.45e-03 0 0
0 0

8200000 b~cI-ecc sngljun
8200101 810010000 404000000 4.64c-04 0.0 0.0
0000
8200201 0 0.0 0.0 0.0

* broken loop steam generator steam outlet junction

7320000 stealnou valve
7320101 704010000 707000000 0.0 0.0 0.0 0100

6100000 ilcI-ecc pipe
6100001 1
6100101 0.000464 1
6100301 3.048 1
6100401 0.0 1
6100601 0.01
6100701 0.0 1
6100801 5.0e-04 0.0 1
6101001 001
6101201 1 300.0 0.0 0.0

*7320201 0 -.0599056 .333999-3 0.0

* modified by ysbang at 9419114
* to implement the steady state resut

0.0 0.0 I

6110000 iclc-acc accum
6110101 0.0 1.08032 0.071142 0.0 90.0 1.08032
5.0-04 0.0 00000
6110200 4.240e06 300.0
6111101 610000000 4.66e-04 0.0 0.0 0000
6112200 0.049043 0.0 9.144 0.0 1.45e-03 0 0
0 0

7320201
7320300
7320301

7330000
7330101
7330200
7330201
7330202
7330203
7330204
7330205
7330206
7330207
7330208

feedin tmdpjun
706000000 705000000 0.00043
1 512 cntrlvar 12
-1.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.072 0.0 0.0
10.17 0.018 0.0 0.0

10.28 0.012 0.0 0.0
10.34 0.0ujy 0.0 0.0
10.40 0.0 0.0 0.0
20.00 0.0 0.0 0.0

0
trpvlv

601

0.02012 0.001473 0.0

6200000
6200101
0000
6200201

iclc-fec sngljun
610010000 107000000 4.64e-04 0.0 0.0 *9000000 envirnmt tnidp%-ol

*9000101 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 00
*9000200 3
*9000201 0.0 8.48c05 310.0

0 0.0 0.0 0.0

8100000 bI
8100001 I
8100101 0.

8100301 3.

8100401 0.

8100601 0.
8100701 0.

cI-ccc pipe

000250 1

048 1
01
01
0

* 2ncraI table data
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* power for pressurizer

20230000 power 502
20230001 -1.0 0.0
20230002 0.0 0.0
20230003 0.0 12000.
20230004 I.0e06 12000.

*reactor core power

20250000 power
20250001 0.0 95.000e03
20250002 131.0 95.000e03
20250003 133.0 81.320e03
20250004 163.0 68.305e03
20250005 203.0 60.610Oe03
20250006 1103.0 36.955e03
20250007 10103.0 17.575e03

20500113 0.50635 voidf 203010300

20500114 0.40005 voidf 204010300

20220000 temp

20220001 0.0

20270500 htc-t

20270501 0.0

20220500 htc-t

20220501 0.0

20220400 htc-t

20220401 0.0

20270400 htc-t

20270401 0.0

300.

6.806

6.806

20500200

20500201

20500202

20500203

20500204

20500205

20500206
20500207

20500209

205002109

20500210

20500211

020500212

*20500214

*20500204

*20500300

*20500302
*20500302

*20500304
*205 00304

*20500306

*20500306

*20500307

*20500308

*20500309

*20500311n

*20500310

*20500400

*20500403
*20500402

*20500403
*20500406

*20500407

*20500406

*20500407

*20500410

*20500409

*205004 10

020500413
*20500412
020500415

*20500416

*205004 17

*20500416

*20500501

020500502

sg-srlvl sum
0.0 1.21831

1.20561
1.20561
110561
1.2056 1
1.20561
1.20561
0.48-578
0.58737

0.41891
0.37827

0.50635

0.50635
0.40005

fi-mass sum 1.0
0.0 1.0 cmpmass

1.0 cmpmass
1.0 cmpmass
1.0 cmpmass
1.0 cmpmass
1.0 cmpmass
1.0 cmpmass
1.0 cmpmass

1.0 cmpmass

1.0 cmpmass
1.0 cmpmass

0.0 1
101

102

103

104
105
.106

107

108
201

301
301

1.0 0.0 1
voidf 202010000

voidf 2020202000

voidf 202030300

voidf 202040200

voidf 202050200

voidf 202060200

voidf 202070300

voidf 202080200

voidf 202090200

voidf 202100300

voidf 202110300

voidf 202120200

voidf 202132000

voidf 2040102000

5.98

5.98 vssl-mass sum 1.0 0.0
0.0 1.0 cmpmass 501

I

*control components

20500100 sgdclvl sum

20500101 0.0 1.21831

20500102 1.20561

20500103 1.20561

20500104 1.20561

20500105 1.20561

20500106 1.20561

20500107 1.20561

20500108 0.48578

20500109 0.58737

20500110 0.41891
20500111 0.37827
20500112 0.50635

1.0 0.0 1
voidf 205100000

voidf 205090000

voidr 205080000
voidf 205070000
voidf 205060000
voidf 205050000
%oidf 205040000
voidf 205030000
vo~idt' 205020000
voidf 205010000
voidf 209020000
%oidi* 209010000

1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0

1.0

1.0
1.0

cmpmass
cmpmass
cmpmass

cmpmass

cmpmass
cmpmass
cmpmass
cmprnass
cmpmass

cmpmass

cmpmass
cmpmass
cmpmass

cmpmass

crnpmass

cmpmass

502

503
504

505

506

'507

-508

509

513
514
516
517

518

519

531
510

hi-mass sum 1.0
0.0 1.0 cmpniass

1.0 cmpnlkss

0.01

401

402
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*20500503
*20500504

*20500505
*20500506
*20500507
*20500508

1.0 cmpmass 403
1.0 cnipmass; 404
1.0 cmpmass 405
1.0 cmpmass 406
1.0 cempmass 450
1.0 cmpmass; 701

20501204
20501205
20502206
20501207
20501208
20501209
20501210
20501211
20501212

1.23101 voidf 705050000
1.25641 voidf 705040000
1.15481 voidf 705030000
1.0659 1 voidf 705020000
0.65398 voidf 705010000
0.37827 voidf 709020000
0.50635 voidf 709010000
0.50635 voidf 703010000
0.40005 voidf 704010000

20500600 tot-pý-mass sum 1.0 0.0 1
*20500601 0.0 1.0 ctttrvar 3
*20500602 1.0 attlvar 4
*20500603 1.0 cidlvar 5

*205007600 sg-delt sum 1.0 20.0 1
*205007601 0. 1. temp 201010000
*205007602 -1. temp 201200000

* calculate system inventory
* the first number on the following- card is the full system

mass
*20500800 invn div 144. 1. 0
*20500801 cntrlvar 6
*20500900 invext div 1. 1. 1
*20500901 cntrlvar 8

*calculate the core liquid collapsed height

20501000 core-IvI sum I . 0. 1
20301001 0. .6096 voidf 505010000
20-501002 .6096 voidf 505020000
20501003 .3048 voidf 505030000
20501004 .3048 voidf 505040000
20501005 .3048 voidf 505050000
20-501006 .3048 voidf 505060000
20501007 .6096 voidr 505070000
20-501008 .6096 voidf 505080000

* calculate the broken leg generator upflow collapsed liquid
level

20501300 blgu-cl sum 1. 9.532 0
20501301 0. 1.19609 voidf 701020000
20501302 1123101 voldf 701030000
20502303 1.15481 voidf 701040000
20501304 1.23101 voidf 701050000
20501305 1.25641 voidf 701060000
20501306 1.15481 voidf 701070000
20502307 1.06591 voidf 701080000
20501308 0.98206 voidf 701090000

*calculate the broken leg generator dowvnflow collapsed liquid

level

20501400 slgd-cl sum 1. 9.532 0
20501401 0. 0.98206 voidf 701100000
20501402 1.06591 voidf 701110000
20501403 1.15481 voidf 701120000
20501404 1.25641 voidf 701130000
2050140-5 1.23101 voidr 701140000
20502406 1.15481 voidr 702250000
20501407 1.23101 voidf 701160000
20501408 0.19609 voidf 701170000

: calculate the intact leg generator upflow collapsed liquid

level

20501500 ileu-cl sum 1.0 9.525 1
20501501 0. 1.21831 voidf 201020000
20501502 1.20561 voidr 201030000
20501503 1.20561 voidf 201040000
20501504 1.20561 voidf 201050000
20501505 1.20561 voidf 201060000
20502506 1.20561 voidr 202070000
20501507 1.20561 voidf 201080000
20501508 0.48578 voidf 201090000
20501509 0.34411 voidf 201100000

*calculate the intact le- generator downflow collapsed liquid
level

20501600) bled-cI sum 1.0 9.525 1

20501100 sgshlvl
20501101 0.0
20501102
205021103
20-501104
20501205
20-502106
2050 1107
2050 1108
2050 1109
20501110
*20501111I
2050 1112

20;01200 sgdclvl
20501201 0.0
20501202
20501203

sum 1.0 0.0 1
1.9609 voidf
1.23101 voidf
1.15481 voidf
1.23101 voidf
1.25641 voidf
1.15481 voidf
1.06591 voidf
0.65398 voidf
0.37827 voidf
0.5063 5 voidf

0.50635 voidf
0.40005 voidf

702010000
702020000
702030000
702040000
702050000
702060000
702070000
702080000
702090000
702100000

702110000
704010000

sum 1.0 0.0 1
1.9609 voidf 705080000
1.23101 voidr 705070000
1.15481 voidf 705060000
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20501601 0.

20501602
20501603
20501604

20501605
20501606

20501607

20501608

20501609

20502300 pz

20502301 0.0

20502302

20502303

20502304

20502305

0.34411

0.48578

1.20561

1.20561

1.20561

1.20561

120561

1.20561

1.21381

voidf 201110000

voidf 201120000

voidf 201130000

voidf 201140000

voidf 201150000

voidf 201160000

voidf 201170000

voidf 201180000

voidf 201190000

revel sum 1.0
0.3671 voidf
0.2549 voidf
0.2549 voidf
0.2549 voidf
0.0663 voidf

0.0 1

301010000

301020000

30 1030000
301040000
301050000

20502601 entrlvar 24

*energy losses to environment - ii sg

20502700 lisgel integral 1. 0. 0
20502701 cntrlvar 25

power losses to environment from sg

20502800 sgpl sum 1. 0. 0
20502801 0. 1. cntrivar 24
20502802 1. cntrlvar 25

*energy losses to environment from sg-

20502900 blsg-el sum 1. 0. 0
20502901 0. 1. cntrlvar 26
20502902 1. cntrlvar 27

*integg of bI hot leg mass flow

20503000 blm integral 1. 0. 0
20503001 mflowj 402010000

*integ- of iu hot leg, mass flow

20503000 jim integral 1. 0. 0
20503001 mflow~j 102020000

*integ- of break- mass flow

* heat losses to environment - bI sg

20502400
20502401
20502402
20502403
20502404
20502405
205 02406
20502407
20502408
20502409
20502410
20502411
20502412

blsgopl sum 1. 0. 0
0. 1 A41896 htrnr705300101

0.9 1455 htrnr 705300201

0.99072 htrnr 705300301
1.07788 htrnr 705300401
1.05609 htmr 705300501
0.99072 htmr 705300601
1.05609 htrnr 705300701
1.026 13 htrnr 705300801
0.57463 htrnr 705400101
0.72732 htmr 705400201
0.72732 htmnr 705400301
0.5433 5 htnir 705400401

* pow~er losses to environment - il sg-

20502500
20502502
20502502
20502503
20502504
20502505
20502506
20502507
20502508
20502509
205025120

205025211
20502512
20502-523
20502514

ilsg-Pl sum 2.0. 0
0. .35939 htmrr

.50391 htmr

.41679 htmr
1.03430 htmr
1.03430 htmr
1.03430 htmr
1.03430 htmr
1.03430 htmr
1.03430 htmr
1.04520 htmr
.57463 htmrr
.72732 htmr
.72732 htmr
.5433i hirrn

205300101
205300201
205300301I
205300401I
205300501
205300601
205300701
205300802
205300901
205301001

205400 1012

205400201
205400302
205400401

20503000
20503001

20520200
20510101
20510102
20510103
20510204
20510105
205101206
20510107
20510108
20510109
20510110
205102111
205101 12
20510113

20100

20510200
20510202
20510202

20510204

brni integral 1. 0. 0
mflowj 422000000

jihimass sum 1.0 0.0 1
0.0 9.2278200-04 rho 1010I10000

1.9918830-03 rho 10201000C
5.9836050-04 rho 102020000
5.9836050-04 rho 102030000'
7.8538960.04 rho 102040000
8.8732920-04 rho 102050000'
8.8732920-04 rho 102060000
1.279652-03 rho 103010000'
5.4559250-04 rho 1040 100001
9.73211260-04 rho 104020000'
8.1432400-04 rho 104030000
8.21432400-04 rho 104040000
1.4841030-03 rho 104050000'

crossms sum 1.0 0.0 1
0.0 1.01877;0-03 rho 105010000

9.3065600-04 rho 10502000C
8.1432400-04 rho 10503000C
8.1432400-04 rho IM54000C

e nergy losscs to environment - bi s,,

20502600 hlsgel integral 1. 0. 0
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20510205 8.1432400-04 rho 105050000
20510206 1.1289930-03 rho 105060000
20510207 2.0441630-03 rho 105070000
20510208 2.7480260-03 rho 105080000
20510209 2,7480260-03 rho 105090000
20510210 9.1438000-04 rho 105100000
20510211 9.1438000-04 rho 105110000

20510212 2.7480260-03 rho 105120000

20510213 2.7480260-03 rho 105130000

20510214 2.0441630-03 rho 105140000

205 10300 ilclmass sum 1.0 0.0 1

20510301 0.0 4.0772550-04 rho 106010000
20510302 1.0447530-03 rho 106020000
20510303 5.4641860-04 rho 106030000
20510304 6.7631200-04 rho I106040000

20510305 2.6372190-03 rho 106050000

20510306 2.7614970-03 rho 107010000
20510307 7.6276200-04 rho 108010000

20510400 ilsgapr sum 1.0 0.0 1
20510401 0.0 1.6407770-03 rho 20 10 10000

20520112

20520113

20520114

20200

20520300
20520302
20520302
20520302
20520304

20520305
20520306
20520307
20520308
205203109
20520310
20520311
20520312

2.6025000-02 rho 202120000
5.9663000-02 rho 203010000
3.3900000-02 rho 204010000

ils'-sec sum 1.0 0.0 1
0.0 6.3370000-03 rho 205010000

3.2520000-03 rho 205020000
1-3220000-03 rho 205030000

3.2790000-03 rho 205040000
3.2790000-03 rho 205050000
3.2790000-03 rho 205060000
3.2790000-03 rho 205070000
3.2790000-03 rho 205080000
3.2790000.03 rho 205090000
3.314 0000-03 rho 205 100000
1. 1400000-03 rho 206010000
2.9856000-02 rho 209010000
2.0686000-02 rho 209020000

20530100 pressms sum 1.0 0.0 1
20530101 0.0 6.4825000-03 rho 301010000

20510402
20510403
20510404
20510405

20510406
20510407
20510408
20510409
20510410
20510411

20510412
205 10413

20510414

20510415
20510416
20510417
20510418

20510419
20510420

20200

20520100

20520102
20520102
20520103

20520105
20520106
20520 106
20520107
20520108
20520110
20520110

2.2416900-03 rho 2010260000
2.2183220-03 rho 201030000
2.2183220-03 rho 201040000

2.2183220-03 rho 201050000

2.2183220-03 rho 201060000
2.2183220-03 rho 201070000
2.2183220-03 rho 201080000
8.9383M-~04 rho 201090000
6.3316240-04 rho 201100000

6.3316240-04 rho 201110000

8.93835;20-04 rho 201120000
2.21832-20-03 rho 201130000
2.21832-20-03 rho 201140000
2.2183220-03 rho 201150000
2.21832-20-03 rho 201160000
2.2183220-03 rho 201170000
2.2183220-03 rho 201180000
2.2416900-03 rho 201190000
1.6407770-03 rho 201200000

blsgpr sum 1.0 0.0 1
0.0 1.4264000-02 rho 202010000

1.6574000-02 rho 202020000
1.3183000-02 rho 202030000
1.6789000-02 rho 202040000
1.3532000-02 rho 202050000
1.2870000-02 rho 202060000
1.2850000-02 rho 202070000
5.8490000-03 rho 202080000
9.2780000-03 rho 202090000
7.6310000-03 rho 202 100000
1.5420000-02 rho 202110000

20530102
20530103
20530104
20530105
20530106
20530107
20530108
20530109
20530110

20530111
20530112

20530113

20510500

20510501

20510502
20510503
20510504
20510505
20510506
20510507
20510508

20510700
20510701

20510702
20510703
205 10704
20510705
20510706
20510707
20510708
20510709

6.4825000-03 rho 301020000
5.9118000-03 rho 301030000
5.9118000-03 rho 301040000
'5.9118000-03 rho 301050000
1.1360000-03 rho 301060000
7.1837000-04 rho 302010000
2.3214100-04 rho 302020000
1.6457700-04 rho 302030000
4.4046000-05 rho 302040000
4.4046000-05 rho 302050000
4.4046000-05 rho 302060000
4.4046000-05 rho 302070000

blhlmss sum 1.0 0.0 1
0.0 1.4245480-03 rho 401010000

5.5496350-04 rho 402010000
3.7182600-04 rho 402020000
8.9706890-04 rho 402030000
3.8022530-04 rho 402040000
3.2063850-04 rho 402050000
3.1781750-04 rho 402060000
5.5399890-04 rho 402070000

blcross sum 1.0 0.0 1
0.0 4.4975840-04 rho 403010000

3.1781750-04 rho 403020000
3.2063850-04 rho 403030000
3.1781750-04 rho 403040000
9.8569380-04 rho 403050000
7.1445920-04 rho 403060000
7.1445920-04 rho 403070000
4.4539040-04 rho 403080000

4.4539040-04 rho 403090000
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20510710

20510711

20510712

20100

20510800

20510802

20510802

20510803

20510804

20510805

20510900

20510901

20510902

205I0903

20510904

20510907

20510906

20510907

205109108

20510909

20510910
20510913

20510912

20510915

20510914

20510917

20510916

20510917

20510928

205110909

205110901

20511000
205 11003

20511002
20511003

20511004

20511007

205 11006

20511007

205110108

20511001

205 11010

20511011

20511014
20511013

205110146

205110600

20510600
20510602

7.144 5920-04 rho 403 100000
7.1445920-04 rho 403110000
6.3701820-04 rho 403120000

biclmass sum 1.0 0.0 1
0.0 7.5605530-04 rho 404010000

2.4731980-04 rho 405010000
6.4741950-04 rho 405020000
1.357$400-03 rho 406010000
8.6000000-04 rho 450010000

rvcore sum 1.0 0.0 1
0.0 6.7400000-03 rho 501010000

6.5900000-03 rho 502010000
2.9600000-03 rho 5030 10000
5.2000000-04 rho 5040 10000
1.7434560-3 rho 505010000
1.7434560-03 rho 505020000
8.7172800-04 rho 505030000
8.7172800-04 rho 505040000
8.7172800-04 rho 505050000
8.7172800-04 rho 505060000
1.7434560-03 rho 505070000
1.7434560-03 rho 505080000
1.6400000-03 rho 506010000

2.8100000-Q3 rho 507010000
2.1800000-03.rho 508010000
1.4300000-03 rho 509010000
4.0470000-03 rho 509020000
3.93 00000-04 rho 5 100 10000
3.4000000-04 rho 5 130 10000
3.4525000-04 rho 514010000

rvdcnr sum 1.0 0.0 1
0.0 2.6189940-03 rho 516010000

3.7726480-03 rho 5 17010000
1. 1833800-03 rho 5180 10000
1.1833800-03 rho 518020000
1. 1833800-03 rho 5 18030000
1. 1833800-03 rho 518040000
1. 1833800-03 rho 5 18050000
1. 1833800-03 rho 518060000
1. 1833800-03 rho 518070000
1. 1833800-03 rho 518080000
1. 1833800-03 rho 5 18090000
9.1139620-04 rho 5 18 100000
2.0770600-03 rho 5 190 10000
2.6772900-05 rho 53 10 10000
2.6772900-05 rho 531020000
2.6772900-05 rho 531030000

blsgpr sum 1.0 0.0 1
0.0 1.3434060-03 rho 7010 10000

7.2961490-04 rho 701020000

20510603
20510604

20510605
20510606

20510607

20510608
20510609
20510610
20510611
20510612
20510613

.20510614

20510615
20510616
20510617
20510618
0

20520200
20520201

20520202
20520203
20520204

20520205
20520206
20520207

20520208
20520209

20520210
20520211

20520212

20520400

20520401

20520402

20520403

20520404
20520405

20520406

20520407

20520408

20520409

20520410

7.5091610-04 rho 701030000
7.0443410-04 rho 701040000
7.5091610-04 rho 701050000
7.6641010-04 rho 7010600)0
7.0443410-04 rho 7010700400
6.5020510-04 rho 7010800D)0
5.9905660-04 rho 701090040
5.9905660-04 rho 701 1000)00
6.5020510-04 rho 701110000O
7.0443410-04 rho 701 1200)00
7.6641010-04 rho 7011300)0
7.5091610-04 rho 701140000
7.0443410-04 rho 701150000
7.5091610-04 rho 7011600)00
7.2961490-04 rho 7011700)00
1.3434060-03 rho 70118004)0

blsgsec sum 1.0 0.0 1
0.0 1.3509000-02 rho 7020100C0

9.0360000-03 rho 7020200100
8.4700000-03 rho 7020300)00
1.0739000-02 rho 702040000
9.6150000-03 rho 702050000
8.4740000-03 rho 7020600)00
8.4250000-03 rho 7020700)00
1.5782000-02 rho 702080000
1.6807000-02 rho 702090000

2.5882000-02 rho 702100000
5.6736000-02 rho 703010000
3.3900000-02 rho 704 010000

blsgscc sum 1.0 0.0 1
0.0 1.4458000-02 rho 705010000

2.2410000-03 rho 705020000
2.4350000-03 rho 705030000
2.6390000-03 rho 7050400)00
2.5890000-03 rho 7050 500400
2.4310000-03 rho 705 06004)0
2.5930000-03 rho 7050700)00
2.5140000-03 rho 705080000
2.9860000-02 rho 7090100)00
2.0686000-02 rho 7090200f)0

*total primary invcntory

20511100
20511101
20511102
20511103
20511104

20511105

20511106
205 11107
20M11108

totlalpr sum 1.0 0.0 1
0.0 1.0 cntrlvar 101

1.0 cntrlvar 102
1.0 cntrlvar 103
1.0 cntrlvar 104
1.0 cntrlvar 105
1.0

1.0
1.0

cnirl var
cntrlvar
cntrivar

106
107
I0N



20511109

20511110

20511111

1.0 enitrivar 109
1.0 cntrlvar 110

1.0 cntrivar 301

* total secondary inventory

20520500 totalsec sum 1.0 0.0 1
20520501 0.0 1.0 cntrlvar 201
20520502 1.0 cntrlvar 202

20520503 1.0 cntrlvar 203
20520504 1.0 cntrlvar 204

2060000 feedinil tmdpvol
2060101 0.00114 1.0 0.0 0.0 0.0 0.0 5.0e-06
0.0 00
2060200 1

*modified by y~s.bang

maintaining 310 K

;000 . 1. .

$2060201 0.0 310.0 0.0
$2060202 100.0 460.0 0.0

$2060203 2100.0 460.0 0.0
*2060204 3000.0 400.0 0.0

02060205 4500.0 300.0 0.0
*2060206 6000.0 220.0 0.0

2070000 steamout tmdpvol
2070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0c-06 0.000
2070200 2
2070201 0.0 5.8-;c06 1.0
2070202 2100.0 5.8 5606 1.0
2070203 2800.0 2.7-466 1.0
2070204 3260.0 2.1 Se06 1.0
2070205 5600.0 1.58606 1.0
2070206 8000.0 1 .2S;e06 1.0

7060000 feedinle tmdpvol

7060101 G..Zii 4 1.0 0.0 0.0 0.0 0.0 5.Oc-06
0.0 00
7060200 1

"modified by y.s.bang
" maintainin,23l0K

0

7070000 steamou tmdpvol
7070101 1.0 1.0 0.0 0.0
7070200 2
7070201 0.0 5.89e06
7070202 2100.0 5.89e06
7070203 2763.0 3.96e06
7070204 3380.0 3.15e06

7070205 4500.0 2.26e06
7070206 6110.0 1.50e06
7070207 8000.0 1.25e06

90.0 1.0 S.Oe-06. 0.000

1.0
1.0
1.0
1.0
1.0
1.0
1.0

" following items added to make easy postprocessing
" atjune 17, 1995 by ysban~g.

* control variables

*pressure in mpa

20521100 ppre mult 0.000001 0.0 1
20521101 p 508010000

20521200 isg.P mutt 0.000001 0.01
20521201 p 204010000

20521300 bsgp mutt 0.000001 D1.0 1
20521301 p 704010000

20503000 ibrfwv integral 1. 0.01
20503001 mflowvj 422000000

*diffem-rtial pressure in kpa

20521400 icrsg sum 0.001 0.0
20521401 0. 1. p 0IM00000
20521402 -I. p 101;030000

20521500 icrpm sum 0.001 0.0
20521501 0. 1I. p 105110000
20521502 -1. p 106020000

20521600 bcrsg sum 0.001 0.0
20521601 0. 1. p 403080000
20521602 -I. 1) 403120000

7060201 0.0 310.0 0.0
*7060201 0.0 460.0
'7060202 2100.0 460.0
'7060203 3000.0 400.0

*7060204 4500.0 300.0
'7060205 6000.0 220.0
*7060206 8000.0 130.0

0.0
0.0
0.0

0.0
0.0
0.0

20521700 bcrpm sum 0.001 0.0 1
20521701 0. 1. p 403080000

20521702 -1. p 403120000

20521800 cordif sum 0.001 0.0 1
20321801 0. 1. p 50;010000
20321802 .1. p 505080000

'20523000 iselvl suni 0.001 0.0 1

A-42



'2052300l 0. 1. p 202010000
*20523002 -1. p 202120000

:20523100 bsglvl sum 0.001 0.0 1
*20523101 0. 1. p 702010000
*20523102 -1. p 702100000

*heat flus tatal

:20522800 tihf sum 1.0 0.0 1

020522801 0. 1.0 htmr 201010101
'20522802 1.0 htMr 201010201

*20522803 1.0 hutm 201010301

*20522804 1.0 h~mr 201010401
'20522805 1.0 himr 201010501

*20522806 1.0 htmr 201010601

*20522807 1.0 hunt 201010701

*20522808 1.0 htmr 201010801

*20522809 1.0 himr 201010901

*20522810 1.0 hntm 201010001

*20522811 1.0 hntm 201010101

*20522812 1.0 htmr 201010201

*20522813 1.0 htmr 201010301
*20522814 1.0 hntm 201010401

*20522815 1.0 htmr 201010501l

*20522816 1.0 htmr 201010601

*20522817 1.0 htmr 201010701

*20522818 1.0 hntm 201010801

*020522900 tbff sum 1.0 0.0 1
*20522901 0. 1.0 htmr 701010101

'20522902 1.0 htmr 701010201
*20522903 1.0 htmr 701010301

*20522904 1.0 htmr 701010401

*20522905 1.0 htmr 70101050

'20522906 1.0 htmr 701010601
*20522907 1.0 htmr 701010701

'20522908 1.0 htmr 701010801

'20522909 1.0 hntm 701010901

*20522910 1.0 htmr 701010001

'20522911 1.0 htmr 701010101
*20522912 1.0 htmr 701010201

*20522913 1.0 htmr 701010301

'20522914 1.0 htmr 701010401

*20522915 1.0 htmr 701010501

*20522916 1.0 htmr 701010601

20523000 tilacc integral 1. 0.0 1
20523001 mflo%%j 620000000

205231(10 tbacc integral 1. 0.0 1
20523101 mflo'vj 820000000

20531300 totpow function 1.0 9.5+04 1
20531301 time 0 500

20548100 stgen sum 1.0 0.0 1
20548101 0.0 1.7434560-03 gammaw 50';010000
20548102 1.7434560-03 gammaw 505020000
20548103 8.7172800-04 gammaw 505030000
20548104 8.7172800-04 gasnmaw 505040000
20548105 8.7172800-04 ganimaw 505050000
20548106 8.7 172800-04 gamrna-* 50 5060000
20548107 1.7434560-03 gainmaw 505070000
20548108 1.7434560-03 gaxnmaw 505080000

20548200 steen sum 1.0 0.0 1

20548201 0.0 1.7434560-03 vap~gen 5050 10000
20548202 1.7434560-03 vapgen 505C20000
20548203 8.7172800-04 vapgen 50SC30000
20548204 8.7172800-04 vapgecn 50SC40000
20548205 8.7 172800-04 vap~gen S05CSOO00
20548206 8.7172800-04 vap~gen 50SC60000

20548207 1.7434560-03 vapgen 505C70000

20548208 1.7434560-3 vapogen 505C 80000

* end of transient input deck
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Appendix B
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Steady State Input Deck for Case TOl

=semiscale mod 2a - nc8 configuration (2-loop)

*implementing 2-core channel model at may 18. 1996

0000100 new stdy-st
0000101 run

0000105 30.0 32.0
0000110 nitrogen

*0000201 1.0 l.Oe-06 0.01 2 10 250 4000

00000202 800.0 l.Oe-06 0.1 2 10 2000 4000

0000202 800.0 I.Oe-06 0.1 2 200 8000 8000

0000* ie0c ul0-. awytu

0000502 time 0 Ie null 0 -1.0 In always truse

* steady state trip alway true

0000599 time 0 ge null 0 0.0 I *alwvays true

*intact loop piping-

324 cntrlvar 110 * reactor downcomet mass
325 cntrlvar 201 * intact loop secondazy mass

326 cntrlvar 202 * broken loop secondlary mass

327 cntrlvar 301 * pressurizer mass

328 cntrlvar III * total primary mass

329 cntrlvar 205 * total secondary ma;s

1010000 hotleg- branch

1010001 2 1

1010101 0.00420 0.21971 0.0 0.0 0.0 0.0 4.0e-05 0.0

+4 00000

1010200 3 15.4e06 581.4 * 0.0 0.0 (0.0

1011101 508010000 101000000 0.0 0.5 1.0 0100

1012101 101010000 102000000 0.0 0.0 0.0 0100

1011201 0.26 0.0 0.0

1012201 0.26 0.0 0.0

1020000
1020001
I1020101
1020102

1020301

1020302

1020303

1020304

1020601

1020801

1020901I

1020902

1020903

1020904
1021001

1021101
1021102
10211l03

1021201

pclalB

6

0.00349.4
0.00229.6

0.57074.1

0.17145,3
0.22504.4

0.38748.6

pipe

*301
*302

*303

*304

*.305
*306
*307
0308

*309

cntrlvar 917
cntrlvar 918
cntrlvar 921
cntrlvar 937
cntrlvar 947,
cntrlvar 961
cntrlvar 971
cntrlvar 962
cntrlvar 963

*pzr liquid volume

*pzr liquid volume error
*letdown error

*intact loop hot temperatur error
*broken loop hot temnp error

*intact loop sg, level

*broken loop sg, level

*IL SG Level error

B L SG Level error

0.0.6
4.0e-05.0.0.6
0.0.0.0.1
0.288.0.288.2

0.0.0.0.3

0.0.0.0.
00.6
0000.3
0100.4
0000.5

3 15.4e06 518.4 0.0 0.0 0.0 06

310 mflowj 101020000 * intact loop mass flow

3l1I mflo~vj 401020000 * broken loop mass flow

1021300 1

1021301 0.260 0.0 0.0 05

312
313

314
315
316

317
318
319
320

321
322

323

p 3010i0000
p 2040O10000
p 704 010000

cntrlvar 101
cntrlvar 102
cntrlvar 103
cntrivar 104
cntrlvar 105
cntrlvar 106
cntrlvar 107
cntrlvar 108
cntrlvir 109

" pressurizer top pressure
* I L SG steam pressu re
" BL SG steam pressure

" intact loop hot keg mass
" intact loop crossover leg mass
" intactloop cold leg mass
* intact loop s/g primary mass

" broken loop hot lee mass
" broken loop s,- primary mass
* broken loop crossover kge mass
* broken loop cold leg2 mass
" rector vessel core and etc mass

I1030000
1030001

1030 101
+ 00

I1030200

10311I01

1032101

1033 101

1031201

1032201

1033201

newspol
3 1

branch

0.00229 0.55880 0.0 0.0 0.0 0.0 4.0e-05 0.0

3 I5.4e06 581.4

102010000 103000000 0.0 0.18 0.18 0000

103010000 104000000 0.0 0.18 0.18 0000

302010000 103000000 0.0 0.90 0.90 0100

0.260 0.0 0.0

0.260 0.0 0.0

0.260 0.0 0.0
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3040000
1040001
1040301

1040301

1040302

1040303

1040304

1040603

1040602

1040603

3040701
1040702

1040703

1040704

1040801

3040901

3040902

1040903
1043001

1041101

1041201
1041300
1041301

1050000
1050001

1050101

1050102
1050301

1050302

1050303

10-50304

1050305

1050306

1050307
1050308

1050309

1050601

3050602

3050603

1050604

1050605

1050703

1050702

1050703

1050704
1300705

1050706
1050707
1050708

1050709

3050710

newspol pipe
5
0.00229,5
0.2.3825,1
0.42494,2
0.35560,4
0.64808,5
0.0,1
90.0,4
55.0,5
0.0,1
0.42494.2
0.35560,4
0.52680.5
4.Oe-0S,0.0.5
0.540,0.540,1

0.0,0.0,3
0.288.0.288A.4
00,5
0000,4
3 15.4e06 581.4

1050801
1050901

1050902

1050903
1050904
1051001
1051301

1051102

10511303

1051201
1051300
1051301

1000

1060001

1060001

1060102

3060201

1060202

1060203
1060301

1060302

1060303
1060304

1060305
1060601
3060602

3060801
1060901

1060902
3060903

1061001

1063101

1061102
1061103

1061104

3061203

1061300

1061301

4.0e-05,0.0,14
0.288,0.288.1
0.0,0.0,9
0.450,0.450,11
0.0.0.0,13
00.14
0000,5
0300,6
0000,133
3 15.4606 545.0

0.260 0.0

pmpsiml pipe
5
0.00091,4
0.00349,5
0.00093.1

0.00030.2
0.00091.4

0.44805,1

1.14808.2
0.60046.3
0.74320.4
0.75565.5
90.0.1.
0.0.5
4.0c-05.0.0,5
0.966.0.966.1
1.260.1.260.2
0.0.0.0.4
00.5
0000.1
0100.2
0000.3
0300.4
3 15.-k06 545.0

0.260 0.0

0.0 0.0 0.0 14

0.0 13

0.260

pmpSuc
14
0.00229.6
0.00349,14
0.44488.1
0.40640.2
0.35560.5
0.49301.6
0.58572.7
0.78740,9
0.26200,11
0.78740. 13

0.58572,14

-55.0.1

-90.0.9
-45.0.10
45.0.13
90.0.14
-0.36068,1
-0.40640.2
-0.35560.5
-0.49301.6
-0.58572.7
-0.78740.9
-0.1968.10
0.1968J.1
0.79740.133
0.58572.14

0.0 0.0 0.0 05

0.0 040.0

pipe

0.0 0.0 0.0 05

0.0 04

1070000 pcl9-3 bri,;
3070001 2
1070101 0.00349 0.79 126 0.0 0.0 0.0 0.0 4.0c-05 0.0

+ 00

1070200 3 li.46'6 545.0

1071101 106010000 107000000 0.0 0.288 0.288 0000

1072101 307030000 308000000 0.0 0.0 0.0 0300

1071201 0.260 0.0 0.0

1072201 0.260 0.0 0.0

1080000 dcmrint branch
3080003 1

1080101 0.00420 0.18161 0.0 0.0 0.0 0.0 4.0e-0; 0.0
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+ 00

1080200 3 l5A4e06 545.0
1081101 108010000 517010000 0.0 0.0 0.0 0100
1081201 0.260 0.0 0.0

1 100000 pmpsimi snoijun
1100101 105010000 106000000 0.0 0.0 0.0 0100
1100201 1 0.260 0.0 0.0

*steam generator

20 10000 sgprim pipe
2010001 20

24010101 0.00783.1

2010102 0.00184,19

2010103 0.00783.20

2010301 0.20955.1

2010302 1.21831.2
2010303 1.20561.8

2010304 0.48578.9
2010305 0.34411.11
2010306 0.48578.12
2010307 1.20561.18
2010308 1.21831.19
2010309 0.20955.20
2010601 90.0.9
2010602 70.0.10
2010603 -70.0.11
2010604 -90.0.20
0 and%- modified 4/21183 roushness from 4.0c-0S to 5.0c-05
2010801 4.0c-05.0.08386.1
2010802 4.0c-05.0.01974.19
2010803 4.0e-05.0.08386.20
2010901 0.0,0.0.8
2010902 0.3375.0.3375.9

2010903 0.675.0.675.10

2010904 0.3375.0.3375.11
2010905 0.0.0.0.19
2011001 00.20
2011101 0100.1
2011102 0000.18
2011103 0100.19
2011201 3 I5.4e06 563.2 0.0 0.0 0.0 20
2011300 1
2011301 0.260 0.0 0.0 19

2020000 sgshr pipe
2020001 12
2020101 0.0,12

2020201 0.00399,6

2020202 0.00371,7

* andy modified 2020203
2020203 0.00477,8
2020204 0.00555,9
2020205 0.01342,10
2020206 0.03515,11
*2020207 0.05502,12
2020301 1.21831,1

2020302 1.20561,7
2020303 0.48578,8
2020304 0.58737,9
2020305 0.41891,10

2020306 0.3 7827,11I
2020307 0.50635,12
* andy modified 2020401
2020401 0.014264.1
2020402 0.016574,2

2020403 0.013183,3
2020404 0.016789,4

2020405 0.0 13532?5
2020406 0.0 12870.6

2020407 0.012850.7
2020408 0.005849.8
2020409 0.009278.9
2020410 0.007631.10
2020411 0.015420,11

2020412 0.026025.12
*2020413 0.028815.13
2020601 90.0.12
2020801 5.Oc-06.0.03 108.7
2020802 5.Oe-06.0.04063.8
2020803 5.Oc-06.0.05956.9
2020804 5.0e-06.0.06729.11
2020805 5.Oc-06.0.0.12
2021001 00.12

2021101 0100.9

2021102 0000.11

2021201 2 5.85c06

2021300 1

2021301 0.0 0.0

4/21/83

to 2020413 4121/83

).0 0.0 0.0 0.0 12

0.0 II

02030000
*2030001
*2030101I
*+ 06

*2030200
*2031101

*2032 101

*2033101

scparatr
30

separatr

0.0 0.50635 0.030848 0.0 -90.0 -0.50635 S.Oc-
0.1365 00
2 5.85c06 0.0
203000000' 204000000 0.0 0.) 0.0 0100
202010000 203000000 0.0 0.) 0.0 0100
203010000 209000000 0.0 0.') 0.0 0100
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*2031201 0.0
*2032201 0.0

*2033201 0.0

0.0 0.0
0.0 0.0
0.0 0.0

2030000 separatr separatr
2030001 30
2030101 0.0 0.50635 0.059663 0.0 90.0 0.50635 5.0e-6
+ 0.1365 00
2030200 2 5.85e+6 0.9
*2030200 2 5.85e+6 0.0

* modified by ysbang at 93/9/6

* to match test initial condition

2070000 steamout tindpvol
2070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0e-06 0.0 00
2070200 2 *1I

*2070201 0.0 546.98 1.0
2070201 0.0 5.85e+6 1.0

" modified by ysban~g at 93/9/6
" to match test initial condition

2090000 sepbyps pipe
2090001 2
2090101 0.0.2
2090301 0.50635,1
2090302 0.37827,2
*andy modified volumes 2090401 to 2090402 4/21/63

2090401 0.029856,1
2090402 0.020686.2
2090602 -90.0.2
2090801 5.0e-06.0.13170.1
2090802 S.Oc-06.0.08490.2
2091001 00.2
2092201 0000.1

*20912202 2 5.85e06 0.0 0.0 0.0 0.0 02
2091201 2 5-.83c+06 0.01 0.0 0.0 0.0 02

* modified by vsbang at 93/9/6
* to match test initial condition

2031101 203010000
2032102 203000000
2033101 202010000
2032202 0.0 0.0
2032202 0.0 0.0
2033202 0.0 0.0

204000000 0.06729 0.0 0.0 00100
209000000 0.058963 0.0 0.0 00100
203000000 0.05139 0.0 0.0 00200

0.0
0.0
0.0

2040000 steamdom snglvol
2040201 0.0 0.40005 0.03390 0.0 90.0 0.4000-5 5.0-6
0-32849 00
2040200 2 5843600.0 1.0

2050000 stdome pipe
2050001 20
2050201 0.0.10

2050301 0.42891.2
2050302 0.58737.2
2050303 0.48578.3
2050304 1.20562.9
2050305 1.22831.2 0
* a. modifiedl 2050201, 2050402 to 2050405 4/22/83
2050402 0.006337,2
2050402 0.003252,2
2050403 0.00 1322,3
2050404 0.003279.9
2050405 0.003314,10

2050601 -90.0,10
2050801 5.Oe-06,0.0 2023.210

2052002 00.20

2051101 0000,9
2052202 2 5.85c06 0.0 0.0 0.0 0.0 20
2052300 1

2052302 0.0 0.0 0.0 09

2060000 feedinI tmdpvol
2060202 0.00114 1.0 0.0 0.0 0.0 0.0 5.0e-06 .0.0 00
2060200 3
2060202 0.0 i.83e06 495.0

2092300

2092302

2100000
2100101
2100201

2220000
2210101
2220202

2220000
2220201

2220201

2310000
2320201
2310201

0.0 0.0 0.0 01

sepby-ps s n gIjun
209010000 205000000 0.0 0.0 0.0 0000
1 0.260 0.0 0.0

sgnl p sngljun
104020000 202000000 0.00229 0.288 0.288 0200
1 0.260 0.0 0.0

sgout-p snoijun
201010000 105000000 0.00229 0.288 0.288 0200

210.260 0.0 0.0

dcmrout sngl~jun
205010000 202000000 0.0 0.0 0.0 0200
1 0.0 0.0 0.0

2320000 stcamout snaljun

2320102 204010000 207000000 0.0 0.0 0.0 0200
2320202 1 0.0 0.0 0.0
2330000 feedinip tmdpjun
2330202 206000000 205000000 0.00043
*2330200 1 502 cntrivar 2
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2330201 -1.0 0.0 0.0 0.0
2330202 0.0 2.0 0.0 0.0
2330203 10.0 0.0 0.0 0.0
2330204 20.0 0.0 0.0 0.0

*pressurizer

3020601
3020602
3020701
3020702
3020703
3020704
3020801
3020901
3020902
3020903
3020904
3020905

.3021001
3021101
3021201
3021300
3021301

32 10000
3210101
3210201

-90.0,3
-45.0,7
-0.20574,1
-0.17780,2
-0.48895,3
-0.16380,7
4.0e-05,0.0,7

502.8,502.8,1
33.42,33.42,2
0.0.0.0,3
1.42,1.42,5
0.0,0.0,6
00.7
0000,6
3 l5Aec06 581.4 0.0 0.0

3010000 preizer
3010001 6

3010101 0.0,6
3010201 2.69125
3010202 6.72832
3010203 2.69125

3010301 0.24091
3010302 0.21967

30 10303 . 0.06629
3010401 0.00648

3010402 0.00591
3010403 0.00113
3010601 -90.0.6
3010801 4.0e-O5.
3011001 00.6
3011101 0000r2
3011102 0100.3

3011103 0000.5

3011201 2
*3011202 2
3011202 2

pipe
0.0 07

e-02 7
e-03-3
;e-02.5
5,2
'S
'4.6
25.2
18.5
6?6

0.0.6

0.0 0.0 0.0 06

pzrout s n j u n
301010000 302000000 0.00349 0.0 0.0 0100
1 0.0 0.0 0.0

* need to modify this

3300000
33100101
3300200
3300201

3310000
3310101
3310201

02

pcontrl tmndpvol
10.0 10.0 0.0 0.0 0.0 0.0 5.Oe-06 0.0 00
2
0.0 15.4e06 1.0

pcontvlv sngljun
301000000 330000000 0.005 0).0 0.0 0100
1 0.0 0.0 0.0ISi.4e06 1.0 0.0 0.0 0.0 01

I-S.4e06 0.1728 0.0 0.0 0.0
15.4c06 1.0 0.0 0.0 0.0 02 .*************.*********************** *******************

" Modilicd by sban2 at 96/9/18
* to match test initial condition *boc op ppnbroken kvp pipin.o

3011203 2 15.4e

3011300 1
3011301 0.0 0.0

06 0.0 0.0 0.0 0.0 06

0.0 0;

3020000 pzrsurge
3020001 7
3020101 0.0.7
3020301 0.20574.1
3020302 0.17780.2
3020303 0.48895.3
3020304 0.67310.7
3020401 7.1837-04.1
3020402 2.32141-04.2

3020403 1.64577-04.3
3020404 4.4046-05.7

pipe
4010000 %vsslout branch
4010001 21I
4010101 0.00349 0.40818 0.0 0.0 0.0 0.0 4.0e-05 0.0
+ 00

4010200 3 IS.4c06 581.4
4011101 508010000 401000000 0.0 0.! 1.0 0100
4012101 401010000 402000000 0.0 0.C 0.0 0100

4011201 0.260 0.0 0.0
4012201 0.260 0.0 0.0

4020000 hotle.-
4020001 7

pipe



4020101
4020301

4020302
4020303
4020304
4020305
4020306

4020307
4020601
4020602
4020603

4020701
4020702
4020703

4020704
4020705
4020801

4020901

4020902

4020903

4020904

4020905

4021001
4021101
4021201
4021300
4021301

4030000

4030001

4030101

4030301
4030302

4030303

4030304

4030305
4030306

4030307

4030308

4030309

4030601I

4030602

4030603

4030604

4030605;
4030701
4030702

4030703

4030704

4030705
4030706
4030707

4030708

0.00091,7
0.60985,1
0.40860.2

0.98579,3

0.41783,4
0.35235,5
0.34925.6

0.60879,7
0.0,3
90.0,6
50.0,7

0.0,3
0.4 1783,4

0.35235,5

0.34925,6

0.46711,7
4.0e-05,0.0..7
0.0,0.0,1
0.525.0.525,2
0.630.0.630-3
0.0.0.0,5
0.336.0.3360
00000 7
0000.6
3 I5.4c06 581.4 0.0 0.0 0.0 07

0.260 0.0 0.0 06

4030709
4030710
4030801
4030901
4030902
4030903
4030904
4031001
4031101
4031201
4031300
4031301
0

4040000
4040101
+ 0.0
4040200

4000

4050000
4050001
4050101
4050301
4050302
4050801
4050901

4051001
4051101
4051201
4051300
4051301

4060000
4060001
4060101
+ 00

4060200
4061101
4062101
4061201
4062201

0.78512,11
0.70002,12
4.0e-05,0.0,12
0.336.0.336,1
0.0.0.0.6
0.525.0.525,8
0.0.0.0.11
00,12
0000.11
3 I5.4e06 545.0 0.0 0.0 0.0 12

0.260 0.0 0.0 11

blcldsb snglIvol
0.00091 0.83083 0.0 0.0 0.0 0.0 4.0e-05 0.0

3 15.4e06 545.0

coldle,* pipe
2
0.00091.2
0.27 178, 1
0.71145.2
0.0.2
4.Oe-05;.0.0.2
0. 138.0. 138.1
00.2
0000.1
3 I5;.4e06 545.0 0.0 0.0 0.0 02

0.260 0.0 0.0 01

pmpsucn
12
0.0009 1.12
0.49424.1
0.34925.2
0.35235.3
0.34925.4
1.083 18.5
0.78512.7
0.48944.9
0.78512,11
0.70002.12
-60.0.1
-90.0.7
45.0.8
45.0.9
90.0.12
-0.39980.1
-0.34925.2
-0.35235.3
-0.34925.4
-1.083 18.5
-0.78512.7
-0.376936.8
'0.376936.9

pipe

vssl int branch

2 1
0.00349 0.38898 0.0 0.0 0.0 0.0 4.0e-05 0.0

3, 15.4606 545.0
405010000 406000000 0.0 0.0 0.0 0100

406010000 517010000 0.0 1.0 0.5 0100

0.260 0.0 0.0

0.260 0.0 0.0

4500000 brkppmp pump
4500101 0.0 0.59847 0.00086 0.0 90.0 0.03137 00

4500108 403010000 0.00090 0.0 0.0 000100
*4500109 404000000 0.00010 0.0 0.0 000000

" Junction Area tModified by ysbang at April 8. 1.996
" to correct unbalance or void distribution

4500109 404000000 0.00090 0.0 0.0 000000

*end of modification
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4500200 3 15.4e06 545.0
4500201 1 0.26 0.0 0.0
4500202 1 0.26 0.0 0.0
4500301 0 0 0 -1 0 S01 0
4500302 1597.0000 0.1 .003240000 79.553000
+ 2.9810000 .00925000
4500303 998.400 .00000 .0000 2.4800 .00000 .00000

4210000 bicI-Ig- sngljun
4210101 404010000 405000000 0.00091 0.0 0.0 0000
4210201 1 0.260 0.0 0.0

*vessel

5030000 Iowplnl snelvol
5010101 0.0 0.14224 0.00674 0.0 90.0 0.14224 4.0c-05
+ 0.1162 00
5010200 3 15.4e06 545.0

5020000 Iowpln2 branch
5020001 3 1
5020101 0.0 0.22004 0.00659 0.0 90.0 0.22004 4.0c-05
+ 0.0699 00
5020200 3 15.4606 545.0
5021101 503010000 502000000 0.0 0.0 0.0 0000
5022101 502010000 503000000 0.00431 0.0 0.0 0100
5023101 502010000 519000000 0.0 0.5 3.0 0100
5021201 0.0 0.0 0.0
5022201 0.52 0.0 0.0
5023203 0.52 0.0 0.0

5030000 Iowpln3 snglIvol
5030101 0.0 0.31725 0.00296 0.0 90.0 0.31725 4.0c-05
+ 0.0101 00
5030200 3 15.4e06 545.0

-5040000 lowpln4 branch
*5040001 2 1
* modificd by ysbang at may 18. 3996
" to implement two core channel model

5040001 3 3
5040101 0.0 0.18136 0.00052 0.0 90.0 0.18136 4.0c-Oi
+ 0.0.101 00
5040200 3 15.4c06 54.
5041101 503010000 504000000 0.0 0.0 0.0 0100

5042103 504010000 505000000 0.0 0.C 0.0 0100
5043101 504010000 555000000 0.0 0.C 0.0 0100
5041203 0.52 0.0 0.0
5042203 0.52 0.0 0.0
5043201 0.52 0.0 0.0

*average core channel

*two-core channel model area ratio=50:50

5050000 core pipe
5050001 8
*5050101 0.00286.8
" modified by y-sbang, at may 18, 1996
" to implement two core channel model

5050101 0.00143 8

5050301 0.6096.2
5050302 0.3048.6
5050303 0.6096.8

5050601 90.0,8

* andy modified volume 5050801 to 5.0e-05 514183
5050801 2.0e-05.0.01.8
5050901 1.5.1.5.7

5051001 00.8

5051101 00300.7

" modified by ysbang at may 38, 3996
" to use rod bundle interfacial drag corr.

5051203 3 15.4e06 563.2 0.0 0.0 0.0
5051300 1
5051301 0.520 0.0 0.0 7

*hot core channel

5550000 core pipe
5550003 8

5550101 0.00143 8

5550301 0.6096.2

5550302 0.3048.6

5,550303 0.6096.8

5550601 90.0.8

* andy modified volume 5050801 to 5.Oe-0S; 5/4/83
'5550801 2.0c-05.0.0 1.8
,5550903 1.5.1.5.7
5553001 00.8

55531103 00300.7

5551201 3 li.4e06 563.2 0.0 0.0 0.0
5551300 1

5551301 0.520 0.0 0.0 7

08
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" multiple junction connetion between hot and
" average channel core volume by crossflow

5600000 corecros nflpljun
5600001 8 1
5600011 505010003 555010004 0.0 0.0 0.0 000003

+ 1.0 1.0 1.0 10000 10000 0 £
*5600211 505020003 55502000,4 0.0 0.0 0.0 000003
*5600311 505030003 555030004 0.0 0.0 0.0 000003
$5600411 505040003 555040004 0.0 0.0 0.0 000003

*5600511 505050003 555050004 0.0 0.0 0.0 000003

*560061 1 505060003 555060004 0.0 0.0 0U 000003
$5600711I 505070003 555070004 0.0 0.0 0.0 000003

*5600811 505080003 555080004 0.0 0.0 0.0 000003
5601011 0.0 0.0 8
*5601012 0.0 0.0 2

*5601013 0.0 0.0 3
*5601014 0.0 0.0 4

*5601015 0.0 0.0 5
*5601016 0.0 0.0 6
*5601017. 0.0 0.0 7
*5601018 0.0 0.0 8

5060000 upprplnlI branch
*5060001 2 1
" modified by ysbang at may 18. 1996
" to use rod bundle interfacial drag corr.
5060001 3 1
5060101 0.0 0.30505 0.00164 0.0 90.0 0.30-505 2.0e-05
+ 0.023 00

5060200 3 I5.4e06 581.4

5061101 505010000 506000000 0.0 0.0 0.0 0100

5062101 555010000 -5,06000000 0.0 0.0 0.0 0100

5063101 506010000 507000000 0.00321 0.0 0.0 0100

506 1201 0.520 0.0 0.0

5062201 0..;20 0.0 0.0

5063201 0.52 0.0 0.0

50C0upprpln2 snigvolI

5070101 0.0 0.68910 0.00281 0.0 90.0 0.68910 4.0c-05
+ 0.0401 00

5070200 3 15.4e06 581.4

5080000 upprpln3 branch
'5080001 21I

5080101 0.0 0.52070 0.00218 0.0 90.0 0.52070 4.0c-0;

+ 0.483 00

30S0200 3 15.4606 581.4

50S1101 507010000 -508000000 0.00277 0.0 0.0 0100

5082101 ;0S010000 509000000 0.00415 0.0 0.0 0100

5081201 0.520 0.0 0.0

5082201
0

5090000
5090001

5090101

5090301

5090302

5090401

5090402

5090601

5090801

5090802

5091001

5091101

5091201

5091301

0.0 0.0 0.0

upprpln4 pipe
2

0.0.2
0.2761,1

0.7786,2

0.00143,1
0.004047,2
90.0.2
4.0e-05,0.04,1
4.0e-05,0.0509,2
00,2

0000,1

3 15.4e66 581.4 0.0 0.0
0.0 0.0 0.0 01

0.0 02

5100000 upprpln5 snglIvol
5100101 0.0 0.0756 0.000393 0.0 90.0 0.0756 4.0e-05
+ 0.0509 00
5100200 3 15.4c06 581.4

5130000 guidtub branch
5130001 1 0
5130101 0.0 1.651 0.00034 0.0 90.0 1.651 5.0e-06
+ 0.0160 00

5130200 3 15.4e06 581.4

5131101 507010000 513000000 0.0 0.0 0.0 0100

5131201 0.0 0.0 0.0

5140000 sufcoln branch
5140001 1 0

5140101 0.0 2.3401 0.00034525 0.0 90.0 2.3401 S.Oc-06
+ 0.00975 00

5141101 506010000 514000000 0.0 0.0 0.0 0100

5140200 0 15415300.0 1356030.0 0.0 0.0

5141201 0.0 0.0 0.0

5160000

5160001
5160101

5160301

5160601

5160801

516100!

5161201

5100

5170000

5170101

5170301

5170601

5170801

upprdcml annulus

0.00982.1

0.26670.1

90.0.1

4.0c-05.0.00435 1.1
00.1
3 I5.4c06 -560.0 0.0 0.0 0.01

upprdcm2 annulus

0.00982.1

0.38418.1

90.0.1I
4.0c-05.0.0435 1. 1



5171001 00,11
5171201 3 15.4e06 560.0 0.0 0.0 0.0 1

5180000 Iowdcmr

5180001 10
5180101 0.00242,1

5180301 0.4890,9

5180302 0.37661

5180601 90.0,10

5180801 4.0e-05,0

5180901 0.3.0.3,1

5180902 0.0,0.0,8

5180903 0.114,0.1

5181001 00.10

5181101 0000,9

5181201 3 15.4e4

5181300 1

5181301 -0.26,0.0,

pipe

10

10

.0.10

14.9

06 550.0 0.0 0.0 0.0 10

0.0.9

5311300 1
5311301 0,0.0, 0.0,2

5320000 gt-up snglIjun
5320101 513010000 510010000

5320201I 0 0.0 0.0 0.0

533 0000 sc-up sngljun
5330101 514010000 510010000
5330201 0 0.0 0.0 0.0
S

5340000 dc-byps sngljun
5340101 516010000 531000000

5340201 0 0.0 0.0 0.0

5350000 byps-up sngljun
5350101 531010000 510010000

5350201 0 0.0 0.0 0.0

5360000 up-cnct sn~gIj un
5360101 509010000 510000000

5360201 0 0.0 0.0 0.0

0.0 0.D 0.0 0100

0.0 0.D 0.0 0100

0.0 0.D 0.0 0100

0.0 0.D 0.0 0100

5190000

5190001
5190101

5190301

5190601
5190801
5191001
5191201

5200000

5200101

5200201

5210000

5210101
5210201

5220000
5220101

5220201

5300

5310000

5310001

5310101

5310301

5310602

5310602

5310701

5310702

5310801

5311001

53111I01

5311201

Iowdcmn

0.00708.1

0.29337,1

annulus
0.0 0.D 0.0 0100

90.0.1
4.0e-05 0.0341,1
00.1
3 I5.4e06 550.0 0.0

dcmrann sngljun
519010000 518000000

1 -0.26 0.0 0.0

upprdcmr sngljun
517010000 516000000

1 0.0 0.0 0.0

uplowcm sngljun
518010000 517000000

1 -0.26 0.0 0.0

- cc systemn0.0 0.0 I

0.0 0.3 0.3 0100

**************.***********.***s****** .********.**********

.5* 5* * * ** * * *

0.0 0.0 0.0 0I00
*brok-en loop steam generator

0.0 0.0 0.0 0100

bypsline pipe

0.00007.3

0.38247.3

90.0.2

0.38247.2

0.3 1456.3
5.0c-06.0.0094.3
0.0.0.0.2

00.3

0000.2

3 15.4e06 550.0 0.0 0.0 0.03

7010000
7010001

7010101
7010102

7010103

7010301

7010302

7010303

7010304

7010305

7010306
7010307

7010308

7010309

brlpsigon

0.005 16.1

0.00061.17
0.00-5 16.18
0.2603 5.1I

1.19609.2
1.23 101.3
1.15481.4

1.23 101.5
1.25641.6
1.1-5481.7
1.06591.8

0.98206.10)

pipe .



7010310 1.06591,11

7010311 1.15481,12

7010312 1.25641,13

7010313 1.23101,14

7010314 1.15481,15

7010315 1.23101,16

7010316 1.19609,17

7010317 0.26035,18

7010601 90.0,8

7010602 77.0,9

7010603 -77.0,10

7010604 -90.0,18

*andy modified roughness to 5.0e-05 4/21/84

7010801 4.0e-05,0.07797.1
7010802 4.0e-05,0.01974.17
7010803 4.0e-05,0.07797,18
7010901 0.0,0.0,7
7010902 0.3375,0.3375,8
7010903 0.675,0.675,9
7010904 0.3375,0.3375,10
7010905 0.0,0.0,17
7011001 00,18
7011101 0100.1
7011102 0000,16
7011103 0100.17
7011201 3 I5.4e06 581.4 0.0 0.0 0.0 18

7011300 1
7011301 0.260 0.0 0.0 17

7020000 sgaroud pipe
*7020001 11

7020001 10
7020101 0.0.10
7020201 0.00462.7

7020202 0.0.9
7020301 1.19609.1

7020302 1.23101.2
7020303 1.15481.3
7020304 1.23101.4

7020305 1.25641.5
7020306 L.15 18!.6
7020307 1.06591.7

7020308 1.65398.8

7020309 0.37827.9

7020310 0.50635.10

* andy modificdl volumes 7020401 to 7020411 4121/83
7020401 0.013509.1
7020402 0.009036.2
7020403 0.008470.3
7020404 0.0 10739.4
7020405 0.00961 5.5
7020406 0.008474.6
7020407 0.008425.7

7020408 0.015782.8

7020409 0.016807,9
7020410 0.025882,10

'7020411I 0.025882,11

7020601 90.0,10
7020801 S.Oe-06,0. 1999,8
7020802 5.0e-06,0.0,10
7021001 00,10
7021101 0100,7
7021102 0000,9
7021201 2 S.89e06 0.0
7021300 1
7021301 0.0 0.0

0.0 0.0 0.0 10

0.0 9

*7030000 separatr separatr
*7030001 3 0

**modified 4/21/83
*7030101 0.0 0.50635 0.030854 0.0 -90.0 0.50635 5.Oe-6
*+ 0.13650 00
*7030200 2 5.89e06 0.0

*7031101 703000000 704000000 0.0 0.0 0.0 0100
*7032101 702010000 703000000 0.0 0.0 0.0 0100
*7033101 703010000 709000000 0.0 0.0 0.0 0100

*7031201 0.0 0.0 0.0
*703220 1 0.0 0.0 0.0

*7033201 0.0 0.0 0.0

7030000 separatr separatr
7030001 3 0

7030101 0.0 0.50635 0.056736 0.0 90.0 0.50635 5.Oe.6
+ 0.1365 00
*7030200 2 5.89e+6 0.0
7030200 2 5.89e+6 0.9

" modified by vsbang at 93.-9-6
" to match test initial condition

7031101 703010000 704000000 0.0547542 0.0 0.0 00100

7032101 703000000 709000000 0.05299024 0.0 0.0
+ 00100

7033101 702010000 703000000 0.04593079 0.0 0.0
+ 00100

7031201 0.0 0.0 0.0
7032201 0.0 0.0 0.0
7033201 0.0 0.0 0.0

7040000 steanidom snglvol
7040101 0.0 0.40005 0.03390 0.0 90.0 0.40005 5.0e-06
+ 0.32849 00

7040200 2 5.89c06 1.

7050000 s~dconmcr pipe
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7050001 8
* andy deleted this input; 7050101 0.00164?8
7050101 0.0,8
7050301 1.65398,1
7050302 1.06591,2
7050303 1.15481,3
7050304 1.25641,4
7050305 1.23101,5
7050306 1.15481,6
7050307 1.23101.7
7050308 1.19609,8
*andy modified volumes 7050401 to 7050408 4/21/83

7050401 0.014458,1
7050402 0.002241,2
7050403 0.002435,3
7050404 0.002639,4
7050405 0.002589,5
7050406 0.002431,6
7050407 0.002593,7
7050408 0.002514,8
7050601 -90.0,8
7050801 5.0e-06,0.01016..8
7051001 00,8
7051101 0000,7
7051201 2 5.89e06 0.0 0.0 0.0 0.0 08
7051300 1

7051301 0.0 0.0 0.0 07

7060000 feedinle tmdpvol
7060101 0.00114 1.0 0.0 0.0 0.0 0.0 5.Oe.06 0.0 00
7060200 3
7060201 0.0 5.89e06 495.0

7070000 steamotl tmdpvol
7070101 1.0 1.0 0.0 0.0 90.0 1.0 S.Oc-06 0.0 00
7070200 1

7070201 0.0 547.4245 1.0

7090000 sepbyps pipe
7090001 2
7090101 0.0.2
7090301 0.50635.1
7090302 0.37827.2
* andy modified volumes 7090401 to 7090402 4/21/83
7090401 0.029860.1
7090402 0.020686.2
7090601 -90.0.2
7090801 5.0c-06.0. 13170.1
7090802 5.0c-06.0.08490.2
7091001 00.2
7091101 0000.1
*7091201 25i.89c06 0.0 0.0 0.0 0.0 02

7091201 2 5.89c+06 0.01 0.0 0.0 0.0 02

* modified by ysbang- at 93/9/6
" to match test initial condition

7091300 1
7091301 0.0 0.0 0.0

7100000 sepbyps sn~gljun
7100101 709010000 705000000
7100201 1 0.26 0.0 0.0

7210000
7210101
7210201

7220000
7220101
7220201

7310000
7310101
7310201

7320000

sgOnlt snoljun
402010000 701000000
1 0.26 0.0 0.0

sg-ouri sngljun
701010000 403000000
1 0.26 0.0 0.0

dcomeut sn glj un
705010000 702000000
1 0.0 0.0 0.0

01

0.0 0.0 0.0 0000

0.00091 0.336 0.336 0100

0.00091 0.336 0.336 0100

0.0 0.0 0.0 0100

steamuts sn~gljun

7320101 704010000 707000000 0.0 C.0 0.0 0100
7320201 1 0.0 0.0 0.0

7330000 feed-litp tmdpjun
7330101 706000000 705000000 0.00043
7330200 1 501 cntrlvar 12
7330201 -1.0 0.0 0.0 0.0
7330202 0.0 2.0 0.0 0.0
7330203 10.0 0.0 0.0 0.0
7330204 20.0 0.0 0.0 0.0

*9000000 envimnmt tmdpvol
*9000101 1.0 1.0 0.0 0.0 0.0 0.0 0 0 0.0 00
*9000200 3
*9000201 0.0 8.48e05 310.0

Sheat structures

11011000 1 5 2 1 0.03625
11011100 0 2
11011101 0.00278.4
11011201 0001.4
11011301 0.0.4
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11011401 568.0,5

11011501 101010000. 0, 1, 1, 0.21971, 1

11011601 0,0, 0, 1 , 0.21971, 1

11011701 0,0.070.0,0.0,1
11011801 0. 10. 10. 0. 0. 0. 0. 1.1
11011901 0. 10. t0. 0. 0. 0. 0. 1.1
*11011801 0, 0.0, 0.0, 0.21971, 1
*11011901 0, 0.0, 0.0, 0.21971, 1

11021000 4 5 2 1 0.03332
11021100 0 2
11021101 0.00278,4
11021201 0001,4
11021301 0.0,4
11021401 568.0,5
11021501 102010000, 0, 1, 1.

11021502 102020000, 0, 1, 1.

11021503 102030000, 0, 1, 1,
11021504 102040000, 0, 1, 1,
11021601 0, 0, 01. 1, 0.57074.

11021602 0, 0, 0, 1, 0.17145,
11021603 0, 0, 0. 1, 0.17145,
11021604 0, 0, 0. 1. 0.22504.
11021701 0, 0.0, 0.0, 0.0. 4
11021801 0. 10. 10. 0. 0. 0. 0.

11021901 0. 10. 10. 0. 0. 0. 0.
'11021901 0.0.0.0.0.0.57074.1
'11021802 0,0.0,0.0,0.17145.2
'11021803 0.0.0,0.0.0,17145.3
'11021804 0,0.0,0.0,0.22504,4
-11021901 0,0.0,0.0,0.57074.1
*11021902 0.0.0.0.0.0.17145.2
'11021903 0,0.0.0.0.0.17145.3
* 11021604 0.0.0.0.0.0.22504.4

0.57074, 1
0.17145, 2
0.17145, 3
0.2250.4, 4

2
3
4

1.4
1.4

11032201 0001 4

11032301 0.0 4

11032401 569.0,5
11032501 103010000,0,1,1,0.55880,1
11032601 0,0,0,1,0.55980,1
11032701 0.0.0,0.0,0.0,1
11032801 0. t0. 10. 0. 0. 0. 0. 1. 1
11032901 0. 10. 10. 0. 0. 0. 0. 1.1
'11032801 0,0.0,0.0,0.55880,1
'11032901 0,0.0,0.0,0.5S880,1

11042000 5 5 2 1 0.02699

*11042100 1022

11042100 0 2
11042101 0.00238,4
11042201 0001,4
11042301 0.0,4
11042401 568.0,5
11042501 104010000,0,1,1,0.23825,1
11042502 104020000,0,1,1,0.42494,2
11042503 104030000.10000,1,1,0.35560,4
11042504 104050000,0,.1,1,0.64808,5
11042601 0.0.0.1.0.23825,1
11042602 0.0.0.1.0.42494,2
11042603 0.0.0.1.0.35560.4
11042604 0.0.0?1.0.64808.15
11042701 0.0.0,0.0.0.0,5
11042801 0. 10. 10. 0. 0. 0. 0. 1. 5
11042901 0. 10. 10. 0. 0. 0. 0. 1.5
'11042801 0.0.0.0.0.0.23825.1
'11042802 0.0.0.0.0.0.42494.2
'11042803 0.0.0.0.0,0.35560.4
'11042804 0.0.0.0.0.0.64808.5
'11042901 0.0.0.0.0.0.23825.1
'11042902 0.0.0.0.0.0.42494.2
'11042903 0.0.0.0.0.0.35560.3
'11042904 0.0.0.0.0.0.64808.5

11052000 6 5 2 1 0.02699
'11052100 1022
11052100 0 2
11052101 0.00238.4
11052201 0001.4

11052301 0.0.4
11052401 3-50.0.5
11052501 IOSOIOOOO.0.1.1.0.44488.1
11052502 105020000.0.1.1.0.40640.2
11052503 105030000.10000.I.1.0.3556M.
11052504 105060000.0.1.I.0.49301.6
11052601 0.0.0.1.0.44488.1
11052602 0.0.0.1.0.40640.2
11052603 0.0.0.1.0.35560.5

11052604 0.0.0.1.0.4930 1.6

11022000 2 5 2 1 0.02699
11022100 0 2
11022101 0.00238.4

11022201 0001,4
11022301 0.0.4

11022401 568.0,5
11022501 102050000.10000.1.1.0.38748.2
11022601 0.0.0.1.0.38748.2

11022701 0.0.0.0.0.0.0,2
11022801 0. 10. 10. 0. 0. 0. 0. 1.2
11022901 0. 10. t0. 0. 0. 0. 0. 1.2
' 11022801 0.0.0.0.0.0.38748.2
*'11022901 0.0.0.0.0.0.38748.2

11032000 1 5 2 1 0.02699
*11032100 1022

11032100 0 2

11032101 0.00238 4
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11052701

11052801

11052901

$11052801

* 11052802

'11052803

*11052804

*11052901

'11052902

*11052903

'11052904

0,0.0,0.0,0.0,6
0. 10. 10. 0. 0. 0. 0. 1. 6

0. 10. 10. 0. 0. 0. 0. 1.6

0,0.0,0.0,0.44488,1
0,0.0,0.0,0.40640,2
0,0.0,0.0,0.3556015
0,0.0,0.0,0.49301,6
0,0.0,0.0,0.44488,1
0,0.0,0.0,0.40640,2
0,0.0,0.0,0.35560,5
0,0.0,0.0,0.49301,6

11051000 8 5 2 1 0.03332
'11051100 1021

11051100 0 2
11051101 0.00278,4
11051201 0001,4
11051301 0.0,4
11051401 550.0,5
11051501 105070000,0,1,1,0.585~

11051502 105080000,0,1,1,0.7874

11051503 105I100000,0,1,1,0.262(
11051504 105120000, 10000? .l1.0
11051505 105140000.0,1,1.0.5857
11051601 0.0.0,1,0.58572.1
11051602 0,0,0.1,0.78740.3

11051603 0.0,0,1,0.26200.5

11051604 0,0,0.1,0.78740.7

11051605 0.0,0.1,0.58572.8

11051701 0.0.0,0.0,0.0,8

'11051801 0,0.0.0.0.0.58572.1
'11051802 0,0.010.0,0.78740.3

'11051803 0.0.0.0.0.0.26200.5

*11051804 0.0.0.0.0.0.78740.7
'11051805 0.0.0.0.0.0.58572.8
'11051901 0.0.0,0.0.0.58572.1
*11051902 0,0.0.0.0.0.78740.3
'11051903 0,0.0.0.0.0.26200.5
'11051904 0,0.0.0.0.0.78740.7
'11051905 0,0.0.0.0.0.58572.8
11051801 0. 10. 10. 0. ^0.
11051901 0. 10. 10. 0. 0.

72.1
10.3
)0.;

.78740.7
p2.8

U. 0.

0. 0.

11063601 0,0,0,1,0.44805,1

11063602 0,0,0,1,1.14808,2
11063603 0,0,0,1,0.60046,3

11063604 0,0,0,1.0.74320,4
11063701 0,0.0,0.010.0,4

'11063801 0,0.0,0,0,0.44805,1

'11063802 0,0.0,.0.0,1.14808,2

'11063803 0,0.0,0.0,0.60046,3
'11063804 0,0.0,0.0,0.74320,4
'11063901 0,0.0,0.0,0.44805,1

'11063902 0,0.0.0.0,1.14808.2
'11063903 0,0.0,0.0.0.60046,3
'*11063904 0,0.00.00.74320,4
11063801 0. 10. 10. 0. 0. 0. 0. .4

11063901 0. 10. 10. 0. 0. 0. 0. :.4

11061000 1 5 2 1 0.03332
'11061100 1021
11061100 0 2
11061101 0.00278.4
11061201 0001,4
11061301 0.0,4

11061401 550.0,5
11061501 106050000,0.11,0.75565,1

11061601 0.0,0,I.0.75565,1
11061701 0.0.0.0.0.0.0.1
'11061801 0.0.0.0.0.0.75565.1
'11061901 0.0.0.0.0.0.75565.1
11061801 0. 10. 10. 0. 0. 0. 0. 1.1

11061901 0. 10. 10. 0. 0. 0. 0. 1.1

11071000 1 5 2 1 3.332000e-02

*11071100 1021
11071100 0 2
11071101 0.00278.4
11071201 0001.4

11071301 0.0.4
11071401 550.0.5
11071501 107010000?0.,I,.0.79126.I

11071601 0.0.0.1.0.79126.1
11071701 0.0.0.0.0.0.0.1

'11071801 0.0.0.0.0.0.79126.1
'11071901 0.0.0.0.0.0.79126.1

11071801 0. 10. 10. 0. 0. 0. 0. 1. 1

11071901 0. 10. 10. 0. 0. O0. 0. 1.1

1.8
1.8

11063000

11063100
11063101
11063201

11063301
11063401

11063501

11063502

11063503

11063504

4 5 2 1 0.01699

0 2

0.00 178.4
0001.4

0.0.4

550.0.5

106010000.0.1.1.0.4480i.1

106020000.0.1.1.1.1 480S.2

106030000.0.1.1.0.60046.3
106040000.0.1.1.0.74320.4

11081000 1 5 2 1 0.03625

*11081100 1011
11081100 0 2
11081101 0.00238.4

11081201 0001.4

11081301 0.0.4

11081401 550.0.5
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11081501 108010000,0,1,1,0.1816 1.1
11081601 0,0,0,1,0.18161,1
11081701 0,0.0,0.0,0.0,1
-11081801 0,0.0,0.0,0.18161,1
*11081901 0,0.0,0.0,0.18161,1
11081801 0. 10. 10. 0. 0. 0. 0. 1. 1
11081901 0. 10. 10. 0. 0. 0. 0. 1.1

*intact loop sg, piping

12001000 18 5 2 1 0.00987
12001100 0 2
12001101 0.00031, 4

12001201 0002,4

12001301 0.0,4

12001401 550.0, 5

:left bndry incre B.C typ factor no

12001501 201020000,0, 1, 1, 7.30986. 1
12001502 201030000, 10000, 1, 1, 7.23366. 7

12001503 201090000.0, 1. 1, 2.91468, 8

12001504 201100000, 10000, 1, 1, 2.06466. 10
12001505 201120000,0. 1, 1, 2.91468.11
12001506 201130000. 10000, 1, 1, 7.2.3366.17
12001507 201190000..0. 1, 1, 7.30986, 18

rightbndry incre B.C typ factor no

12001601 202010000, 0, 1, 1, 7.30986. 1

12001602 207020000. 10000. 1. 1. 7.23366. 7

12001603 202080000. 0. 1. 1. 2.91468. 8

12001604 202090000. 0. 1. 1. 2.06466. 10

12001605 202080000, 0. 1. 1. 2.91468.11
12001606 202070000. -10000. 1. 1. 7.23366. 17
12001607 202010000.0. 1. 1. 7.30986.18

12001901

12120

120121000
12012100
12012101
12012201

12012400

12012501

12012502

12012503

12012504

12012505
12012601

12012602
12012603
120t2604

12012605
12012701

*12012801
*12012802

*12012803

*12012804
*12012805
*12012901
*12012902
*12012903
*12012904

* 12012905
12012801
12012901

0. 10. 10. 0. 0. 0. 0. 1.18

10 5 2 1 0.07479
0 2

0.00937,4
0006,4

0.0,4
2001

202010000, 0, 1, 1, 1.21831,

202020000, 10000, 1, 1, 1.20561,

202080000, 0, 1, 1, 0.48578,

202090000, 0, 1, 1, 0.58737.
202100000, 0, 1, 1, 0.41991,

202010000, 0, 1. 1, 1.21831.

202020000, 10000, 1, 1, 1.20561.

202080000, 0, 1, 1, 0.48578.
202090000, 0. 1. 1, 0.58737,
202100000, 0, 1. 1, 0.41891,

0,0.0,.0.0,0.0,10
0,0.0,0.0,1.21831,1
0.0.0.0.0,1.20561.7

0,0.0,0.0,0.48578.8
0.0.0,0.0,0.58737.9
0.0.0.0.0,0.41891.10
0..0.0,0.0.1.21831.1
0.0.0.0.0.1.20561,7

0.0.0,.0.0.0.48578.8
0.0.0.0.0.0.58737.9

0,.0.0.0,0t.41891.10
0. 10. 10. 0. 0. 0. 0. 1.10
0. 10. 10. 0. 0. 0. 0. 1.10

7

8
9

10

7

8
9

10

12001701 0. 0.0, 0.0. 0.0. 18

*1200 1801

*12001802

*12001803

*12001804

*12001805

*12001806

*12001807

*12001901

*12001902

*12001903

*12001904

*12001905

*12001906
012001907

0,
0,
0,

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.01974,
0.01974.
0.01974.

0.0 1974,
0.01974.
0.0 1974.
0.0 1974.

0.00635.

0.00635.

0.00635.

0.00635.

0.00635.

0.00635.

0.00635.

0.01974, 1.21831, 1
0.01974, 1.20561. 7

0.01974, 0.48578, 8

0.01974. 0.34411, t 0
0.01974. 0.48578.11I
0.01974. 1.20561. 17
0.01974. 1.21831. 18
0.00635. 1.21831. I
0.00635. 1.20561. 7
0.00635. 0.48578. 8

0.00635. 0.34411. 10
0.00635. 0.48578. 11
0.00635. 1.20561. 17
0.00635.1.2 183 1.18

12022000 10 5 2 1 0.10578
12022100 0 2

12022101 0.00094.4
12022201 0001.4

12022301 0.0.4
12022400 2001

12022501 202010000.0,1,1,1.2183 1,1

12022502 202020000.10000,1.1,1.20561,7

12022503 202080000.0.1,1.0.48578.8
12022504 202090000.0.1.1.0.58737.9

12022505 202100000.0.1.1.0.4189 1.I10

12022601 205100000.0.1.1.1.2183 1.1

12022602 205090000.-I10000.1.1,1-20561,7

12022603 205030000.0.1.1.0.48578.8

12022604 205020000.0.11.1.0.58737.9

12022605 205010000.0.1.1.0.4189 1,I10
12022701 0.0.0.0.0.0.0.10
*12022801 0.0.03108.0.04968.1.2183 1.1
*12022802 0.0.03108.0.04968.1.20561.7
"12022803 0.0.04063.0.07265.0.48578.8

012022804 0.0.05956.0.11346.0.58737.912001801 0. 10. 10. 0. 0. 0. 0. 1. 18
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*12022805

*12022901
* 12022902

*132022903

*13202290

'12022905

12022801

12022901

32032000

12032100

12032101

12032201

12032301

12032400

12032501

12032502

12032503

12032504

12032505

12032601
12032602

12032603

12032604
12032605
12032701

*12032801

* 12032802

*12032803

*12032804

* 12032805

'32032901

*12032902

*1203 2903

*12032904

' 1203 2905
12032801
12032901
*0

32042000

12042100

12042101

32042201

12042301

12042400

12042501

32042502

12042503

12042601

12342602

32042603

12042701

0,0.06729,0.138 333,0. 18931,10

0,0.0,0.0,1.21831.1
0,0.0.0.0,1.20561,7
0,0.0,0.0,0.40578,8
0,0.0,0.0,0.58737,9
0,0.0.0.0,0.41891,10

0. 10. 30. 0. 0. 0. 0. 3. 10
0. 30. 10. 0. 0. 0. 0. 3.10

10 5 2 1 0.11074
0 2
0.00238,4
0003114
0.0,4
2001
205010000,0,1,1,0.35840,1
205020000,0,1,1,0.50253.2

205030000.0,3,1,0.4156 13r3

205040000,10000,1,1,3.03147,9

205100000,0.,1,1,.04234.10
205010000,0,1,1,0.35840,1
205020000,0,1,31,0.5 0253.2
205030000,0.1,1 ,0.4 1561.3
205040000,1 0000,1,1.1.03147,9
205 100000,0, 1.1.31.04234, 10
0.0.0.0.0.0.0,310

0,0.0.0.0.0.43891,1
0.0.0.0.0.0.58737.2
0.0.0.0.0,0.48578,3
0.0.0.0.0.1.20561.9
0.0.0.0.0.1.21831.10
0.0.0.0.0.0.41891.3

0.0.0.0.0.0.58737.2
0.0.0.0.0.0.48578.3

0.0.0.0.0. 3.205613.9
0.0.0.0.0.3.23833.30

0. 30. 30. 0. 0. 0. 0. 3.310
0. 30. 30. 0. 0. 0. 0. 3.310

3 5 2 1 0.13233

0 2
0.00305.4
0001.4
0.0.4
2003
202110000.0.3.1.0.37827.1

202120000.0.1.1.0.50635.2

203030000.0.3.3.0.50635.3

209020000.0.3.3.0.37827.1

209010000.0.3.1.0.50635.2

203010000.0.1.1.0.50635.3

0.0.0.0.0.0.0. 3

*12042801 0,0.0,0.0,0.37827,1

*12042802 0,0.0,0.0,0.50635,3
'12042901 0,0.0,0.0,0.37827,1

'12042902 0,0.0,0.0,0.50635,3

32042801 0. 10. 10. 0. 0. 0. 0. 1. 3

12042901 0. 10. 30. 0. 0. 0. 0. 3.3

12053000 10 5 2 1 0.12146

12053100 0 2
12053101 0.00377,4
12053201 0003,4

12053303 0.0,4

12053400 2001
12053501 205010000,0,1,1,0.41891,1

12053502 205020000,0,1,1,0.58737,2

32053503 205030000,0.1,1.0.48378.3
12053504 205040000,1 0000v 1,1, 1.20561.9
12053505 205100000,0,1,1,1.2183 1, 10
12053603 -200,03205,1,0.431891,t1
12053602 -200,0.3205,1,0.58737.2

32053603 -200.0.3205,3,0.48578.13
32053604 -200,0.3205. 1, 1.2056 1?9
32053605 -200.0,3205,1,1.2183 1.10
32053703 0,0.0,0.0.0.0,30
*12053801 0.0.0.0.0,0.41891.1
'32053802 0,0.0.0.0,0.58737.2
'12053803 0.0.0.0.0,0.48578.3

* 12053804 0,0.0.0.0.1.20561.9

'12053805 0.0.0,0.0,1.21831.10
'32053903 0,0.0.0.0,0.41891.1

'32053902 0.0.0.0.0,0.58737.2

'32053903 0.0.0.0.0.0.48578.3
'12053904 0.0.0.0.0.3.20563.9

'32053905 0.0.0.0.0.1.23833.30

12053801 0. 10. 30. 0. 0. 0. 0.

12053901 0. 30. 10. 0. 0. 0. 0.

12054000 4 5 2 1 0.20477

12054300 0 2

12054103 0.00596.4

12054201 0001.4

12054301 0.0.4

32054400 2001

12054503 204010000.0.3.1.0.4000-5.31

32054502 203030000.0.3.3.0.50635.2

12054503 209030000.0.3.1 .0.5063 5.
12054504 209020000.0.1 .1.0.37827.4
12054603 -200. 0. 3204. 1.0.40005.1
32054602 -200. 0. 3204. 1.0.5063-5.2
32054603 -200. 0. 3204. 1.0.50635.3,

12054604 -200. 0. 3204. 1.0.37827.4

32054703 0.0.0.0.0.0.0.4

'32054803 0.0.0.0.0.0.40003.1I

3. 30

3. 10
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* 12054802 0,0.0,0.0,0.50635,2
* 12054803 0,0.0,0.0,0.37827,4
* 12054901 0,0.0,0.0.0.40005,1
* 12054902 0,0.0,0.0,0.50635,3
* 12054903 0,0.0,0.0,0.37827,4
12054801 0. 10. 10. 0. 0. 0. 0. 1.4

12054901 0. 10. 10. 0. 0. 0. 0. 1.4

12055000 1 5 1 1 0.0
12055100 0 2
12055101 0.00596,4
12055201 0002,4
12055301 0.0,4
12055401 543.0,5
12055501 204010000,0,1,0,0.13174,1
12055601 0,0,0,0,0.13174,1
12055701 0,0.0,0.0,0.0,1
*12055801 0.0.0,0.0,0.40955,1
*12055901 0.0.0,0.0,0.40955.1
12055801 0. 10. 10. 0. 0. 0. 0. 1. 1
12055901 0. 10. 10. 0. 0. 0. 0. 1.1

*pressurizer walls

13011000 6 5 2 1 1.0795e-01

13011100 0 2

13011101 0.007144,4

13011201 0001.4

13011301 0.0.4
13011401 600.0.5
13011501 30101000%0.1.1.0.183565.1
13011502 301020000.10000.1.1.0.2549.5
13011503 301050000.0.1.1.0.00686.6
13011601 0.0.0.I.0.183565.1
13011602 0.0.0.1.0.2549.5
13011603 0.0.0,1,0.00686.6
13011701 0.0.0.0.0,0.0.6
*13011801 0.0.0.0.0,0.183564.2
*13011802 0,0.0.0.0,0.2549,5
*13011803 0,0.0,0.0,0.00686.6
t I)h : i9O 0.0.0.0.0.0.1S3564.2
*13011902 0.0.0.0.0.0.2549.5

* 13011903 0.0.0.0.0.0.00686.6

13011801 0. 10. 10. 0. 0. 0. 0. 1. 6

13011901 0. 10. 10. 0. 0. 0. 0. 1.6

13012502 0,0,0,1,5.91312,2

13012601 301050000,-10000,1,1,5.91312,2
13012701 300,0.5,0.0,0.0,2
* 13012901 0,0.0,0. 01 68,0.2463 8,2
13012801 0. 10. 10. 0. 0. 0. 0. 1.2
13012901 0. 10. 10. 0. 0. 0. 0. 1.2

13022000 1 5 2 1 1

13022100 0 2

13022101 0.00178,4
13022201 0001A4
13022301 0.0,4
213022400 3011
13022501 3 020 10000,0?1,I1,0.3 6713.1
13022602 0,0.0,1,0.36713.1
13022701 0.00.0.0.0.0.1
* 13022801 0,0.0,0.0?0.22860.1
* 13022901 0,0.0,0A.022860,1

13022801 0. 20. 10. 0. 0. 0.
13022901 0. 10. 10. 0. 0. 0.

560000c-02

0. 2.1
0. 1.2

13023000 6 5 2 1 4.70000c-03

13023100 0 2
13023101 0.00098,4
13023201 0001,4

13023301 0.0.4

13023400 3012

13023501 302020000.0.1.110.1778.1

13023502 302030000.0.1.1,0.48895.2

13023503 302040000.10000.1 .1.0.6731.6
13023601 0.0.0,!.0.1778.1

13023602 0.0.0.1,0.48895,2

13023603 0.0.0.1,0.6731,6

13023701 0.0.0.0.0.0.0.6
* 13023801 0.0.0.0.0.0.2778.2

* 13023802 0.0.0.0.0.0.48895.2

* 13023803 0,0.0.0.0,0.67312.6

* 13023901 0.0.0.A0.0.01778.2
* 13023902 0,0.0.0.010.48895.2
* 13023903 0,0.0.0.0.0.6731,6

13023802 0. 20. 20. 0. 0. 0. 0. 1. 6

23023902 0. 10. 10. 0. 0. 0. 0. 1.6

*broken loop piping walls

14011000 1 5 2 1 0.03332

014011100 1021

24011100 0 2

14011101 0.00278.4

14011201 0001.4
14011301 0.0.4
14011401 5 68. 0. 5
14011501 401010000.0.1.1.0.40818.1

13012000 2
13012100 0 2

13012101 0.00210.4

13012201 0002.4

23012302 1.0.1

13012302 0.0.4

13012401 610250.

2 I 0.0
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14011601 0,0,0,1,0.40818,1

14011701 0,0.0,0.0,0.0,1
*14011801 0,0.0,0.0,0.40818,1
* 14011901 0,0.0,0.0,0.40818,1
14011801 0. 10. 10. 0. 0. 0. 0. 1. 1
14011901 0. 10. 10. 0. 0. 0. 0. 1.1

14021000 7 5 2 1 0.01699

14021100 0 2

14021101 0.00178,4
14021201 0001,4
14021301 0.0,4

14021401 568.0,5
14021501 402010000,0,1.1.0.60985,1

14021502 402020000,0,,1,,0.40860,2
14021503 402030000,0,1,1,0.98572,3
14021504 402040000,0,l,1,0.41783,4
14021505 402050000,0,1,1,0.35235,5
14021506 402060000,0,1,1.0.34925,6

14021507 402070000,0,1,1,0.60879,7
14021601 0,0,0,l,0.60985.I
14021602 0,0,0,1,0.40860,2
14021603 0,0,0,1,0.98572.3
14021604 0,0,0,.1.0.41783.4
14021605 0.0.0.I.0.35235.5
14021606 0.0.0,1.0.34925.6
14021607 0.0..0,1,0.60879.7
14021701 0,0.0,0.0,0.0,7

014021801 0,0.0,0.0,0.60985,1
* 14021802 0,0.0,0.0,0.40860,2

*14021803 0.0.0.0.0,0.98572.3
* 14021804 0.0.0,0.0,0.41783.4
014021805 0.0.0.0.0.0.35235.5

* 14021806 0.0.0,0.0.0.34925.6

*14021807 0.0.0,0.0.0.60879.7
* 14021901 0.0.0.0.0,0.60985.1
*14021902 0.0.0.0.0,0.40860.2

* 14021903 0.0.0.0.0,0.98572.3
* 14021904 0.0.0.0.0,0.41783.4

* 14021905 0.0.0,0.0,0.35235.5

*14021906 0.0.0,0.0,0.34925,6

* 14021907 0.0.0.0.0.0.60879.7

14021801 0. 10. 10. 0. 0. 0. 0. 1. 7

14021901 0. 10. 10. 0. 0. 0. 0. 1.7

*14031000 1 5 2 1 0.01699

14031000 12 5 2 1 0.01699

'14031100 4021

14031100 0 2
14031101 0.00178,4

14031201 0001.4

14031301 0.0.4

14031401 557.0.5

14031501 403010000.0,1,1,0.49424,1
14031502 403020000,0,1,1,0.34925,2
14031503 403030000,0,1,1,0.35235,3
14031504 403040000,0,1,1,0.34925,4
14031505 403050000,0,1,1,1.08318,5

14031506 403060000,10000,1,1,0.78512,7
14031507 403080000,10000,1,1,0.48944,9
14031508 403 100000,I0000, 1,1,0.78512,11

14031509 403120000,0,1,1,0.70002,12

14031601 0,0,0.1.0.49424,1
14031602 0,0,0,1,0.34925,2
14031603 0,0.0,1,0.35235,3
14031604 0,0.0,1,0.34925,4
14031605 0.0.0.1.1.08318.5

14031606 0,0,0,1,0.78512,7

14031607 0,0,0.10.4A8944,9

14031608 0.0,0,.1,0.78512,11

14031609 0,0.0,1,0.70002,12
14031701 0,0.0.0.010.0,12

* 14031801 0,0.0,0.0,0.49424,1
*14031802 0,0.0.0.0,0.34925,2
* 14031803 0.0.00.0.00.35235.3
*14031804 0.0.0.0.0,0.34925,4
* 14031805 0.0.0.0.0,1.08318.5
* 14031806 0,0.0.0.0.0.78512,7

*14031807 0.0.0.0.0.0.4 8944.9

-14031808 0,0.0.0.0.0.78512,11I

*'14031809 0.0.0.0.0.0.70002.12

'14031901 0.0.0.0.0,0.49424,1

* 14031902 0.0.0.,0.0.0.34925,2
'14031903 0.0.0.0.0.0.35235.3

* 14031904 0.0.0.0.0.0.34925,4
'14031905 0.0.0.0.0.1.08318.5

* 14031906 0.0.0.0.0.0.785 12.7

* 14031907 0.0.0.0.0.0.48944.9

' 14031908 0.0.0.0.0.0.78512.11
* 14031909 0.0.0.0.0.0.70002,12
14031801 0. 10. 10. 0. 0. 0. 0. 1.12
14031901 0. 10. 10. 0. 0. 0. 0. 1.12

140410003 5 2 1 1.699000e-02

*14041100 4021

14041100 0 2

14041101 0.00178.4

14041201 0001.4

14041301 0.0.4

*14041400 4031

14041401 557.0 5
14041501 404010000.0.1.1.0.60046.1
14041502 405010000.0. 1.1.0.50216.2
14041503 403020000.0.1.I.0.71 145.3
i4041601 0.0.0.1.0.60046.1
14041602 0.0.0.1.0.50216.2
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14041603 0,0,0,1,0.71145,3
14041701 0,0.0,0.0,0.0,3
'14041801 0,0.0,0.0,0.60046,1
*14041802 0,0.0.0.0,0.50216,2
* 14041803 0,0.0,0.0,0.71145,3
* 14041901 0,0.0,0.0,0.60046,1
014041902 0,0.0,0.0,0.50216,2
*'14041903 0,0.0,0.0,0.71145,3
14041801 0. 10. 10. 0. 0. 0. 0. 1. 3
14041901 0. 10. 10. 0. 0. 0. 0. 1.3
0

14051000 1 5 2 1 0.03332

'14051100 1021

14051100 0 2

14051101 0.00278,4

14051201 0001,4

14051301 0.0,4
14051401 557. 5

14051501 406010000 0 1 1 0.471681

14051601 0 0 0 1 0.47168 1
14051701 0 0.0 0.0 0.0 1
*14051801 0 0.0 0.0 0.47168 1

*14051901 0 0.0 0.0 0.47168 1
14051801 0. 10. 10. 0. 0. 0. 0. 1.1I
14051901 0. 10. 10. 0. 0. 0. 0. 1.1

: vessel structure

15011000 1 5 1 1 0
15011100 0 2
15011101 0.0370 4

15011201 0001,4
15011301 0.0.4
15011401 557.0 5

15011501 501010000. 0. 1. 0. 0.05200.1
15011601 0.0, 0, 0. 0.05200. 1
15011701 0. 0.0 0.0 0.0 1

'15011801 0, 0, 0.0.0.0.0.25730. 1
*15011901 0,0, 0.0.0.0.0.25730. 1
15011801 0. 10. 10. 0. 0. 0. 0. 1.1
15011901 0. 10. 10. 0. 0. 0. 0. 1.1

15012602 502010000, 0, 1, 1,5.501, 2

15012603 503010000, 0, 1, 1, 7.93125, 3
15012604 504010000,0,1, 1,4.534,4
15012701 0, 0.0, 0.0, 0.0,4
*15012901 0, 0.0, 0.0, 0, 0.14224, 1
*'15012902 0, 0.0, 0.0, 0, 0.22004,2
*15012903 0, 0.0, 0.0, 0, 0.31725, 3
' 15012904 0, 0.0, 0.0, 0, 0.18136, 4
15012801 0. 10. 10. 0. 0. 0. 0. 1.4
15012901 0. 10. 10. 0. 0. 0. 0. 1.4

* Implementing- two care channel model
~* power ratio avg:hot-=60:40

avera~ge core

15013000
15013100

15013101
15013102
15013103

15013104
15013201
15013202
15013203

15013204

15013301
15013302

15013303

15013401

15013501

*'15013601
*'15013602

*'15013603

*'15013604

' 15013605

'15013606

16 11 2 1 0
0 2

0.000529 3
0.000406 5

0.000656 8

0.000495 10

0004, 3
0005, 5
0004, 8

0001, 10

0.0, 3
1.0. 5
0.0. 10

557.0, 11
0,0.0.0.0.0,16
505010000. 10000. 1. 1. 13.4112. 2

505030000. 10000. 1. 1. 6.7056. 6

505070000. 10000.1I. 1. 13.4112.8
505010000. 10000.1I. 1. 1.8288. 10

505030000. 10000.1I. 1, 0.9144. 14
505070000. 10000. 1. 1. 1.8288. 16

implement 50:50 heat transfer area

15012000

15012100

15012101

15012201

15012301
15012400

15012501
15012502
15012503
15012504

15012601

4 5 2 1 0

0 2

0.00134. 4

0003. 4

0.0. 4

5011

0.0. 0. 1.3.556.1I

0.0. 0. 1.5.501.2

0.0.0.1. 7.93125.3
0.0.0.1.4.534.4

501010000.0.1.1.3.556. 1

I50Mi3A

15013602

15013603

15013604

15013605

15013606

15013701

15013702

15013703

15013704

15013705

15013706

15013707

505010000. 10000. 1, 1. 6.70560.2

505030000.1I0000. 1. 1.3.35280 6

505070000. 10000. 1. 1. 6.70560. 8

5050 10000. 10000. 1, 1. 0.91440 10

505030000. 10000. 1. 1.0.45720 14

505070000. 10000. 1. 1.0.91440 16
500. 0.07500. 0.0. 0.0. 1
500.0.17583.0.0.0.0.2

500. 0.12000. 0.0. 0.0. 3

500. 0.12917. 0.0. 0.0.4

500. 0.129 17. 0.0. 0.0. 5

500. 0.12000. 0.0. 0.0. 6

500. 0. 17583. 0.0. 0.0. 7
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15013708 500, 0.07500, 0.0, 0.0, 8
15013709 0, 0.0, 0.0,0.0, 16
* 15013901 0, 0.0, 0.01357,0.6096,2
'15013902 0, 0.0, 0.01357, 0.3048,6
* 15013903 0, 0.0, 0.0 13 57, 0.6096, 10
* 15013904 0, 0.0, 0.01357,0.3048,14
*'15013905 0, 0.0, 0.01357,0.6096,16
15013801 0. 10. 10. 0. 0. 0. 0. 1. 16
15013901 0. 10. 10. 0. 0. 0. 0. 1. 16

* hot channel core

15513000 16 11 2 1 0

15513100 0 2

15513101 0.000529 3
15513102 0.000406 5

15513103 0.000656 8

15513104 0.000495 10

15513201 0004, 3

15513202 0005, 5

15513203 0004, 8

15513204. 0001, 10

15513301 0.0. 3

15513302 1.0. 5

15513303 0.0. 10

15513401 557.0. 11

15513501 07,0, 0.0,0.0. 16

15513601 555010000. 10000, 1. 1,6.70560. 2

15513602 555030000. 10000, 1,1,3.35280 6

15513603 555070000. 10000, 1, 1. 6.70560, 8
15513604 555010000, 10000. 1, 1.0.91440 10
15513605 555030000? 10000, 1. 1.0.45720 14

15513606 555070000. 10000, 1, 1, 0.91440 16

15-513701 550. 0.07500. 0.0. 0.0. 1
15513702 550. 0.17583. 0.0. 0.0. 2
15513703 5 50. 0.12000, 0.0. 0.0, 3
15513704 550.0.12917.0.0,0.0,4
15513705 5 50. 0.12917, 0.0, 0.0, 5
155 13706 550. 0.12000, 0.0.0.0,6
15513707 550. 0.17583, 0.0. 0.0, 7
15513708 550. 0.07500. 0.0. 0.0. 8
15513709 0. 0.0. 0.0,0.0.16

*15513901 0. 0.0. 0.01357, 0.6096.2
*15513902 0. 0.0. 0.01357.0.3048. 6

* 15513903 0. 0.0. 0.01357.0.6096.10

* 15513904 0. 0.0. 0.01357.0.3048.14

*15513905 0. 0.0. 0.01357.0.6096.16

15513801 0. 10. 10. 0. 0. 0. 0. 1. 16
15513901 0. 10. 10. 0. 0. 0. 0. 1. 16

15021000 I 5 2 1 1.286500-0I

15021100 0 2

15021101 0.01568 4

15021201 0001, 4

15021301 0.0, 4

15021401 557.0 5

15021501 501010000.0. 1, 1, 0.14124, 1

15021601 0.0,0,1, 0.14224, 1

15021701 0, 0.0, 0.0, 0.0, 1

'15021801 0, 0.0, 0.0. 0.0, 1
'15021901 0, 0.0, 0.0.,0.0, 1

15021801 0. 10. 10. 0. 0. 0. 0. 1.1

15021901 0. 10. 10. 0. 0. 0. 0. 1.1

15022000 1 5 2 1 9.77100Ce-02

15022100 0 2

15022101 0.01588 4
15022201 0001, 4

15022301 0.0, 4

15022401 557.0 5

15022501 502010000.0, 1, 1, 0.22004.1

15022601 0. 0, 0, 1, 0.22004.1I
15022701 0, 0.0. 0.0. 0.0, 1

'15022801 0, 0.0. 0.0.0.22004. 1
*15022901 0, 0.0,00A00022004, 1
15022801 0. 10. 10. 0. 0. 0. 0. 1.1
15022901 0. 10. 10. 0. 0. 0. 0. 1.1I

15023000 1 5 2 1 7,62I00Ce-02

15023100 0 2

15023101 0.01-588 4

15023201 0001, 4

15023301 0.0. 4

15023401 557.0 5

15023501 519010000.0. 1I. I1. 0.29.337. 1

15023601 0.0. 0.1I. 0.29337. 1

1-5023701 0. 0.0. 0.0. 0.0. 1
*15023801 0. 0.0. 0.0. 0.29337. 1
*15023901 0. 0.0. 0.0, 0.29337, 1
15023801 0. 10. 10. 0. 0. 0. 0. 1.1

15023901 0. 10. 10. 0. 0. 0. 0. 1.1I

1503 1000

15031100
15031101
15031201

15031301
15031401

15031501
15031502

15031601

15031602

15031701

$15031801

*'15031802

10 5 2 1 0.02775
0 2

0.00471 4
0001. 4

0.0. 4

557.0 5

518010000. 10000.1.1, 0.489). 9

518100000.0. 1. 1. 0.37(.61.10

0. 0. 0. 1. 0.4890. 9

0. 0. 0. 1. 0.37661.10

0. 0.0. 0.0. 0.0. 10

0.0.0. 0.0. 0.4890. 9

0. 0.0. 0.0. 0.37661.10
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-15031901 0. 0.0, 0.0. 0.4890, 9
* 15031902 0,0.0,0.01 0.37661,10
15031801 0. 10. 10. 0. 0. 0. 0. 1. 10
15031901 0. 10. 10. 0. 0. 0. 0. 1.10

:1040 0 5 .52

15024000 10 5 2 1 0.05121

15024100 0 2
15024101 0.00160 4
15024201 0001, 4
15024301 0.0, 4
15024401 557.0 5
15024501 503010000.0. 1. 1, 0.31725.1
15024601 519010000, 0. 1, 1. 0.31725.1
1502470! 0,.0.0, 0.0, 0.0.. 1
* 15024801 0,0.0, 0.0.,0.31725,1I
* 15024901 0, 0.0, 0.0, 0.31725, 1

15024801 0. 10. 10. 0. 0. 0. 0. 1. 1
15024901 0. 10. 10. 0. 0. 0. 0. 1.1I

15025000 2 5 2 1 4.04 1000c-02
15025100 0 2
15025101 0.01765 4
15025201 0001. 4
15025301 0.0. 4
15025401 557.0 5
15025501 504010000. 0. 1I. 1. 0.18136.1
15025502 505010000.0. 1 . 1. 0.0762. 2
15025601 0. 0. 0.1. 0.18136.1
15025602 0. 0. 0. 1.0.0762. 2
15025701 0. 0.0. 0.0. 0.0. 2
*15025801 0. 0,0. 0.0. 0.18136. 1
*15025802 0. 0.0. 0.0. 0.0762. 2
015025901 0. 0.0. 0.0. 0.18136. 1
* 15025902 0. 0.0. 0.0. 0.0762. 2

1-5025801 0. 10. 10. 0. 0. 0. 0. 1.2
15025901 0. 10. 10. 0. 0. 0. 0. 1.2
0

*15014801 0, 0.0,0.0, 0.5334, 1
015014802 0, 0.0,0.0, 0.6096, 2
*15014803 0, 0.0,0.0, 0.3048, 6
* 15014804 0, 0.0,0.0. 0.6096r 8
* 15014901 0, 0.0,0.0, 0.5334, 1
* 150 14902 0, 0.0,0.0, 0.6096, 2
*15014903 0, 0.0,0.0, 0.3048, 6
* 15014904 0, 0.0,0.0, 0.6096, 8
15014801 0. 10. 10. 0. 0. 0. 0. 1. 8
15014901 0. 10. 10. 0. 0. 0. 0. 1.8

*15015000 1 5 2 1 0.
.*15015100 0 2

415015101 0.02858 4
* 15015201 0001, 4
*15015301 0.0. 4
015015400 5011
*15015501 516010000,0,1, 1, 0-3765, 1
*15015601 0, 0. 0, 1, 0.3765, 1
*15015701 0. 0.0.0.0, 0.0, 1
**15015801 0. 0.0,0.0, 0.54381, 1
1*15015901 0, 0.0,0.0. 0.54381, I
*15015801 0. 10. 10. 0. 0. 0. 0. 1. 1
*15015901 0. 10. 10. 0. 0. 0. 0. 1.1

15016000 2 5 2 1 3.8 10000e-02
15016100 0 2
15016101 0.00572 4
15016201 0001, 4
15016301 0.0. 4
15016-400 5O11
15016501 0. 0. 0. 1. 0.26670. I
15016502 0. 0. 0. 1. 0.38418. 2
15016601 516010000.0.1. 1. 0.26670.1
15016602 517010000.0.1. I. 0.38418. 2
15016701 0. 0.0.0.0. 0.0. 2
*15016801 0, 0.0.0.0. 0.26670. 1
*15016802 0. 0.0.0.0. 0.38418. 2
*15016901 0. 0.0.0.0. 0.26670. 1
*15016902 0. 0.0.0.0. 0.38418. 2
15016801 0. 10. 10. 0. 0. 0. 0. 1. 2
15016901 0. 10. 10. 0. 0. 0. 0. 1.2

15014000

15014100

15014101

15014201

15014301

15014401

150 14501

15014502
15014503

15014504

15014601

150 14602

15014603

15014604

15014701

8

0 2
0.0 1093

0001.

0.0. 4

2 I 4.041000e-02

4
4

575.5. 5

505010000.0.1. 1. 0.5334. 1
505020000. 0.1I. 1. 0.6096. 2
505030000. 10000. 1. 1. 0.3048. 6
505070000. 10000. 1. 1. 0.6096. 8
0. 0. 0. 1. 0M334. I
0. 0. 0. 1. 0.6096. 2
0. 0. 0. 1. 0,3048. 6
0. 0. 0. I. 0,6096. 8
0. 0 0.0.0. 0.0. 8

15017000

15017100
150O17 101

15017201
15017301

15017400
15017501

13017502

15017601

15017602

2 5 2 I 0.08272
0 2

0.00671 4

0001. 4
0.0. 4

SO01I

516010000.0.1. 1. 0.26670.1
517010000.0.1. 1. 0.38418 2
0. 0. 0. 1. 0.26670. I
0. (). 0). I. 0.38418. 2
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15017701 0, 0.0,0.0,0.0, 2

'15017801 0, 0.0,0.0, 026670, 1
*'15017802 0, 0.0,0.0, 0.38418, 2
*15017901 0, 0.0,0.0, 0126670, 1
* 15017902 0, 0.0,0.0, 0.38418, 2
15017801 0. 10. 10. 0. 0. 0. 0. 1.2

15017901 0. 10. 10. 0. 0. 0. 0. 1.2

15041000 1 5 2 1 0.

* 15041100 5012

15041100 0 2

15041101 0.00134, 4

15041201 0003,4

15041301 0.0.4

15041401 594.0,5

15041501. 0, 0, 0, 1, 5.08, 1
15041601 506010000,0,1, 1, 5.08, 1
15041701 0, 0.0,0.0,0.0, 1
*15041801 0. 0.0,0.0, 0.2032. 1
*15041901 0, 0.0,0.0. 0.2032, 1

15041801 0. 10. 10. 0. 0. 0. 0. 1.1I

15041901 0. 10. 10. 0. 0. 0. 0. 1.1

15042000
15042100

15042101
15042201

15042301
15042400

15042501

15042601
15042701

'15042801

'15042901

15042801

15042901

1 5 2 1 0.04166

0 2

0.01816 4

0001, 4

15044101 0.01742 4
15044201 0001, 4

15044301 0.0, 4

15044400 5041
15044501 508010000,0, 1, 1, 0.520701.

15044601 0, 0, 0, 1, 0.52070, 1
15044701 0, 0.0.0.0, 0.0, 1
015044801 0, 0.0,0.0, 0.52070, 1
015044901 0, 0.0,0.0, 0.52070, 1

15044801 0. 10. 10. 0. 0. 0. 0. 1. 1
15044901 0. 10. 10. 0. 0. 0. 0. '!.1

1;5045000 3 5 2 1 4.299001(e-02

'15045100 5043

15045100 0 2

15045101 0.01153,4

15045201 0001,4

15045301 0.0,4

15045400 5041

15045501 509010000, 0, 1, 1, 0.2761, 1
15045502 509020000, 0, 1, 1, 0.7786. 2
15045503 510010000, 0, 1, 1, 0.0756. 3

15045601 0, 0, 0, 1, 0.2761, 1

15045602 0, 0, 0, 1. 0.7786. 2

15045603 0, 0, 0. 1. 0.0756. 3

15045701 0. 0.0.0.0. 0.0. 3

'15045801 0, 0.0.0.0, 0.2761, .1

'15045802 0. 0.0.0.0. 0.7786. 2

'15045803 0. 0.0,0.0, 0.0756. 3

'15045901 0, 0.0,0.0. 0.2761. 1

'15045902 0. 0.0.0.0. 0.7786. 2
'15045903 0, 0.0.0.0, 0.0756. 3

15045801 0. 10. 10. 0. 0. 0. 0. 1.3

15045901 0. 10. 10. 0. 0. 0. 0. :.3

15046000 1 5 1 1 0.

15046100 0 2
15046101 0.04976 4

15046201 0001, 4

15046301 0.0, 4

15046400 5043

15046501 510010000,0.1. 0. 0.0057-5.1
15046601 0. 0, 0. 0. 0.00575. 1
15046701 0. 0.0.0.0,0.0. 1
'15046801 0. 0.0.0.0. 0.26670. 1
'15046901 0. 0.0.0.0. 0.26670. 1
15046801 0. 10. 10. 0. 0. 0. 0. 1 1
15046901 0. 10. 10. 0. 0. 0. 0. 1. 1

15062000 4 5 2 1 8.05000,)-03
15062100 0 2

1*5062101 0.00037 4

15062201 0001. 4

0.0. 4
5041

506010000,0, 1. 1. 0.30505. 1

0, 0. 0. 1. 0.30505. 1
0. 0.0.0.0. 0.0, 1
0, 0.0.0.0. 0.30505. 1

0. 0.0.0.0, 0.30505. 1
0. 10. 10. 0. 0. 0. 0. 1.1

0. 10. 10. 0. 0. 0. 0. 1.1

15043000 1 5 2 1 4.299000c-02
15043100 0 2

15043101 0.01153 4

15043201 0001, 4
15043301 0.0. 4

15043400 5041

15043501 507010000.0,1I. 1. 0.68910. 1
15043601 0. 0. 0. 1. 0.68910. 1
15043701 0. 0.0.0.0.0.0. 1
'15043801 0. 0.0.0.0. 0.689 10. 1
'15043901 0. 0.0.0.0. 0.68910. 1
15043801 0. 10. 10. 0. 0. 0. 0. 1. 1
15043901 0. 10. 10. 0. 0. 0. 0. 1. 1

15044000 1 5 2 1 3.826000c-02

15044100 0 2
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15062301 0.0, 4
15062401 568.0,5

15062501 513010000, 0,1, 1, 0.0756, 1
15062502 513010000,0,1, 1, 0.7786, 2
15062503 513010000,0,1, 1, 0.2761, 3

15062504 513010000,0,1I, 1, 0.5207, 4

15062601 510010000,0,1, 1, 0.0756, 1

15062602 509020000, 0,1I, 1, 0.7786, 2

15062603 509010000,0,1, 1, 0.2761, 3
15062604 508010000,0, 1, 1, 0.5207, 4

15062701 0, 0.0,0.0, 0.0, 4
* 15062801 0, 0.0,0.0, 0.0756, 1
815062802 0, 0.0,0.0, 0.7786, 2

*15062803 0, 0.0,0.0, 0.2761, 3
*15062804 0, 0.0,0.0, 0.5207, 4
* 15062901 0, 0.0,0.0, 0.0756, 1
* 15062902 0, 0.0,0.0, 0.7786, 2
*15062903 0, 0.0,0.0, 0.2761, 3

*15062904 0, 0.0,0.0, 0.5207, 4

15062801 0. 10. 10. 0. 0. 0. 0. 1.4

15062901 0. 10. 10. 0. 0. 0. 0. 1.4

15063000 5 5 2 1 4.880000e-03
15063100 *0 2
15063101 0.00037 4

15063201 0001, 4
15063301 0.0, 4
15063401 568.0?,5
15063501 514010000,0.1. 1, 0.1512, 1
15063502 514010000, 0.1, 1, 0.5572, 2

15063503 514010000,0.1. 1. 0.5522, 3

15063504 514010000. 0.1. 1. 1.0414. 4

15063505 514010000.0. 1. 1. 1.3782. 5
15063601 510010000.0. 1. 1. 0.1512. 1
15063602 509020000.0.1I. 1. 0.5572, 2
15063603 509010000,0, 1. 1. 0.5522. 3
15063604 508010000,0,1. 1. 1.0414. 4

15063605 507010000,0.1, 1, 1.3782., 5
15063701 0. 0.0,0.0, 0.0. 5
'15063801 0. 0.0,0.0, 0.0756, 1
*15063802 0, 0.0.0.0. 0.7786. 2

*15063803 0. 0.0.0.0. 0.2761. 3

* 15063804 0. 0.0.0.0, 0.5207, 4
81563805 0. 0.0,0.0? 0.6891. 5
* 15063901 0. 0.0,0.0. 0.0756. 1
* 15063902 0. 0.0.0.0. 0.7786. 2

* 15063903 0. 0.0.0.0. 0.2761. 3
* 15063904 0. 0.0.0.0. 0.5207. 4

*15063905 0. 0.0.0.0. 0.6891. 5

15063801 0. 10. 10. 0. 0. 0. 0. 1. 5
15063901 0. 10. 10. 0. 0. 0. 0. 1.5

15064000 3 5 2 1 0.00470
15064100 0 2
15064101 0.00041 4
15064201 0001, 4
15064301 0.0, 4
15064401 557.0 5
15064501 531010000,0,1, 1, 0.38247, 3
15064601 0,0,0, 1, 0.38247, 3
15064701 0, 0.0,0.0, 0.0, 3
*15064801 0, 0.0,0.0, 0.38247, 3
*15064901 0, 0.0,0.0, 0.38247, 3

15064801 0. 10. 10. 0. 0. 0. 0. 1.3
15064901 0. 10. 10. 0. 0. 0. 0. 1.3

*brokeri-loop steam generator

17001000 16 5 2 1 0.00987
17001100 0 2

17001101 0.00031 4
17001201 0002. 4

17001301 0.0. 4
17001401 495.0?.5
17001501 701020000, 0, 1, 1 , 2-39218, 1
17001502 701030000, 0, 1. 1. 2.46202, 2
17001503 701040000,.0, 1. 1 , 2.30962. 3,
17001504 701050000.0. 1. 1 . 2.46202r 4

17001505 701060000.0.1. 1 . 2. 51282. 5
17001506 701070000,0. 1. 1 . 2.30962, 6
17001507 701080000.0,1. 1. 2.13182. 7

17001508 701100000.10000, 1I. 1. 1.96412. 9

17001509 701110000.0.1. 1. 2.13182.10

17001510 701120000.0.1. 1I. 2.30962.11

17001511 701130000, 0. 1. 1 . 2.51282.12

17001512 701140000.0.I1. I , 2.46202.13

17001513 701150000.0.I1. I . 2.30962.14

17001514 701160000.0.1. 1I. 2.46202. 15

17001515 701170000.0, 1, I . 2.39218. 16
17001601 702010000.0.I1. I , 2.39218. 1

17001602 702020000,0. 1I. I , 2.46202, 2
17001603 702030000,0.1 1. . 2.30962, 3

17001604 702040000,0, 1 1 . 2.46202, 4
17001605 702050000.0. 1. 1. 2.51282. 5
1700 1606 702060000.0. 1. 1. 2.30962. 6
17001607 702070000. 0. 1. 1. 2.13182, 7
17001608 702080000. 10000. 1. 1. 1.96412, 9
17001609 702070000.0. 1. I1. 2.13182, 10
17001610 702060000.0. 1I. I1. 2.30962. 11

17001611 702050000.0.1. 1I, 2.51282. 12

17001612 702040000.0. 1I. I . 2.46202, 13
17001613 702030000.0. 1I. I . 2.30962. 14

17001614 702020000.0. 1. I . 2.46202. 15

17001615 702010000.0.1. 1 . 2.39218.16

17001701 0. 0.0. 0.0. 0.0. 16
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* 17001801

*'17001802

*17001803

017001804

* 17001805

*17001806
* 17001807

* 17001808

*17001809

* 1700 1810

*17001811

* 17001812

* 1700 1813

* 170018 14

* 17001815

* 17001901

* 17001902

* 17001903

* 17001904

* 1700 1905

* 17001906
* 1700 1907

* 17001908
* 17001909

* 17001910

*'17001911
* 170019 12

* 17001913
*17001914

* 17001915

17001801

17001901

17120

170121000

17012100
17012201
17012201

17012400
17012501

17012502

17012503

17012504

17012505

17012506

17012507

17012508

17012601

17012602

17012603

17012604

17012605

17012606

0, 0.0 1974, 0.01974, 1.19609, 1
0, 0.0 1974, 0.01974. 1.23 10 1, 2
0, 0.0 1974, 0.01974, 1.1548 1, 3
0, 0.0 1974, 0.01974, 1.23 10 1, 4
0, 0.01974, 0.01974, 1.25641, 5
0, 0.01974.0.01974.1.15481, 6
0, 0.01974,0.01974,1.06591. 7
0, 0.01974,0.01974,0.98206, 9
0, 0.0 1974, 0.01974, 1.0659 1, 10
0, 0.01974,0.01974,1.15481, 11
0, 0.0 1974, 0.01974,1.25641, 12
0, 0.01974,0.01974, 1.23101, 13
0, 0.0 1974, 0.01974, 1.154 81, 14
0, 0.01974,.0.01974. 1.23101, 15
0, 0.01974,0.01974, 1.19609, 16
0, 0.006351 0.00635..1.19609, 1
0, 0.00635,0.00635, 1.23 101, 2
0, 0.00635, 0.00635. 1.15481, 3
0, 0.00635, 0.00635. 1.2310 1, 4
0. 0.00635, 0.00635. 1.2564 1. 5
0, 0.00635. 0.00635. 1.15481, 6
0, 0.0063 5, 0.006351 1.0659 1, 7
0, 0.00635, 0.00635, 0.98206, 9
0. 0.00635. 0.00635. 1.0659 1. 10
0. 0.00635. 0.00635. 1.1548 1. 11
0, 0.00635.0.00635. 1.25641I. 12

0. 0.00635,0.00635. 1.23 101. 13

0. 0.0063S. 0.0063,5. 1.15481. 14

0, 0.0063 5, 0.00635S. 1.23101. 15

0. 0.00635. 0.00635. 1.19609. 16
0. 10. 10. 0. 0. 0. 0. 1. 16
0. 10. 10. 0. 0. 0. 0. 1. 16

8 5 2 1 0.05255
0 2
0.01403 4
0006, 4
0.0. 4
7001
702010000,0.1. 1. 1.19609. 1
702020000,0.1. 1. 1-23101. 2

702030000,0. 1. 1. 1.15481. 3

702040000,0.1. 1. 1.23101, .1

702050000, 0.1I. 1. 1.25641. S5
702060000.0.1. 1. 1.15481. 6
702070000.0.1I. 1. 1.06591. 7
702080000,0. 1I. 1. 1.65398. S
702010000.0.I1. 1I. 1.19609. 1
702020000.0.1. 1. 1.23101. 2

702030000, 0.1. 1. 1.15481. 3
702040000.0.1. i. 1.23101. 4

702050000.0.1. 1. 1.25641. 5

702060000.0.1. 1. 1.15481. 0

17012607 702070000,0,1, 1, 1.06591, 7

17012608 702080000,0, 1, 1, 1.65398, 8

17012701 0. 0.0, 0.0, 0.0, 8

*17012801 0. 0.0.0.0, 1.19609, 1

'17012802 0, 0.0,0.0, 1.23101, 2

'17012803 0, 0.0, 0.0, 1.15481, 3

*17012804 0, 0.0,.0.0, 1.23101, 4

'17012805 0, 0.0,0.0, 1.25641, 5
'17012806 0, 0.0, 0.0, 1.15481, 6

*17012807 0, 0.0,0.0, 1.06591, 7
'17012808 0, 0.0,0.0, 1.65398, 8

*17012901 0, 0.0.0.0, 1.19609, 1

**I7012902 0. 0.0,0.0. 1.23101, 2
'17012903 0. 0.0.0.0, 1.15481, 3
'17012904 0, 0.0,0.0, 1.23101, 4

'17012905 0, 0.0,0.0, 1.25641, 5
'17012906 0, 0.0,0.0, 1.15481, 6
'17012907 0. 0.0,0.0, 1.06591, 7
'17012908 0, 0.0, 0.0, 1.65398, 8
17012801 0. 10. 10. 0. 0. 0. 0. 1.8
17012901 0. 10. 10. 0. 0. 0. 0. 1.8

17022000 8 5 2 1 0.10578

17022100 0 2
17022101 0.00094 4
17022201 0001. 4

17022301 0.0, 4

17022400 7001

17022-501 702010000,.0. 1I. I1. 1.19609. 1
17022-502 702020000.0.1. 1 , 1.23101. 2

17022-503 702030000.0. 1, I1. 1.15481. 3
17022504 702040000.0. 1. I . 1.23101. 4

17022505 702050000.0, 1I. I . 1.25641 5
17022-506 702060000.0. 1. I . 1.15481. 6
17022-507 702070000.0. 1I. I1. 1.06,591 7
17022-508 702080000, 0. 1I. I1. 1.65398 8
'17022601 702010000t0.lr I . 1.1960).1
*17022602 702020000.0,1. 1 . 1.23101. 2

*17022603 702030000.0,1. 1 , 1.15481. 3

'17022604 702040000, 0.1. 1I. 1.23101. 4

'17022605 702050000.01, 1. I . 1.25641. 55

*17022606 702060000.0. 1. I . 1.15481. 6

*17022607 702070000.0.1. 1I. 1.06591. 7

*17022608 702080000,0. 1. I1. 1.65398. 8

17022601 705010000.0.I1. I1. 1.19609. 1
17022602 705020000.0.1. 1 . 1.23101. 2

17022603 705030000.0 I . I1. 1.15481. 3

17022604 705040000.0.1. 1I. 1.23101. 4

17022605 705050000.0, 1I. I . 1.23641. 5

17022606 705060000.0. 1. I . 1.15481. 6

17022607 705070000.0.1. 1 . 1.06-591. 7

17022608 705080000.0. 1I. I . 1.6539S. .9

17022701I 0. 0.0. 0.0. 0.0. 8
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*17022801 0, 0.01999, 0.05963, 1.19609,1
*17022802 0, 0.01999, 0.05963, 1.23101, 2
'17022803 0. 0.01999, 0.05963, 1.15481, 3

'17022804 0, 0.01999, 0.05963, 1.23101, 4
*17022805 0, 0.01999, 0.05963, 1.25641, 5

-17022806 0, 0.01999, 0.05963, 1.15481, 6
'17022807 0, 0.01999, 0.05963, 1.06591, 7
*17022808 0, 0.01999, 0.05963, 1.65398, 8
-17022901 0, 0.0,0.0, 1.19609, 1
*17022902 0, 0.0,0.0, 1.23101, 2
*17022903 0, 0.0,0.0, 1.15481, 3
*17022904 0, 0.0,0.0, 1.23101, 4

'17022905 0, 0.0,0.0, 1.25641, 5
*17022906 0, 0.0,0.0, 1.15481, 6
'37022907 0, 0.0,0.0, 1.06591, 7
*17022908 0, 0.0, 0.0, 1.65398. 8
17022801 0. 10. 10. 0. 0. 0. 0. 1.8
17022901 0. 10. 10. 0. 0. 0. 0. 1.8

17032000 8 5 2 1 0.11074

17032100 0 2
17032101 0.00238 4
17032201 0001. 4
17032301 0.0. 4
17032400 7001
17032501 705010000,0.1. 1. 1.33972. 1
17032502 705020000, 0, 1. 1. 0.86339. 2
17032503 705030000, 0. 1. 1. 0.93540. 3
17032504 705040000,0,1, 1, 1.01769, 4
17032505 705050000.0.1, 1. 0.99712. 5
17032506 705060000.0.1. 1. 0.93540, 6
17032507 705070000, 0.1I. 1. 0.99712. 7
17032508 705080000.0.1I. 1. 0.96883. 8
17032601 705010000.0.1, 1. 1.33972. 1
17032602 705020000.0. 1. 1. 0.86339. 2
17032603 705030000.0.1. 1. 0.93540. 3
17032604 705040000,0.1. 1. 1.01769. 4
1703260-5 705050000.0. 1. 1. 0.99712. 5
17032606 705060000,0,1, 1. 0.93540, 6
17032607 705070000.0.1I. 1. 0.99712. 7
17032608 705080000.0. 1. 1. 0.96883.
17032701 0. 0.0. 0.0. 0.0. 8
'17032801 0. 0.0.0.0. 1.65398. 1
'17032802 0. 0.0.0.0, 1.06591. 2
'37032803 0. 0.0.0.0. 1.25481. 3
* 17032804 0. 0.0. 0.0. 1.25641. 4

'17032805 0. 0.0.0.0. 1.23101. 5
'17032806 0. 0.0.0.0. 1.15491. 6
'17032807 0. 0.0.0.0. 1.23101. 7
'170-3,2808 0. 0.0. 0.0. 1.19609. 8
'17032901 0. 0.0. 0.0. 1.65398. 1
'17032902 0. 0.0.0.0. 1.06591. 2

'17032903 0. 0.0.0.0. 1.2,5481. 3

'17032904 0. 0.0.0.0, 1.25641, 4
017032905 0, 0.0,0.0, 1.23101, 5
017032906 0, 0.0,0.0, 1.15481, 6
*17032907 0, 0.0,0.0, 1.23101, 7
'37032908 0, 0.0,0.0, 1.19609, 8
17032801 0. 10. 10. 0. 0. 0. 0. 1.8
17032901 0. 30. 10. 0. 0. 0. 0. 1.8

17042000 3 5 2 1 0.23233
17042100 0 2
17042301 0.00105 4
37042201 0001, 4
17042301 0.0, 4
17042400 7001
17042503 702090000,0, 1, 1 , 0.37827, 1
17042502 702100000,0,1, 1, 0.30635, 2
'17042503 702110000,0,1, 1I, 0.30635, 3
17042503 703010000, 0, 1, 1, 0.30635, 3
17042603 709010000,0,1, 1 , 0.37827, 1
17042602 709010000,0, 1, 1 , 0.30635, 2
17042603 703010000,0, 1, 1 , 0.30635, 3
17042701 0. 0.0, 0.0, 0.0. 3
* 17042801 0, 0.0,0.0, 0.37827, 1
'17042802 0, 0.0.0.0, 0.50635t 2
'17042903 0. 0.0. 0.0, 0.37827. 1
'37042902 0. 0.0. 0.0. 0.5 0635, 2
17042801 0. 10. 10. 0. 0. 0..- 0. 1. 3
37042901 0. 10. 10. 0. 0. 0. 0. 1.3

37053000
17053100
37053303
17053203
17053301
37053400
37053503
37053502
17053503
17053504

37053505
17053506
17053507
37053508

8 5 2 1 0.12146
0 2
0.00377 4
0003, 4
0.0. 4
7001
705010000.0.13. 1. 3.65398. 1
705020000.0. 1. 1. 1.30659. 2
705030000,0,1. 1. 1.15481. 3
705040000, 0, 1. 1. 1.25641. 4

705050000.0.1. 1. 1.23101. 5
705060000,0.1. 1. 1.15481, 6
705070000.0.31. 1. 3.23101. 7
70508000070. 1. 1. 1.19609. 8

* Modifv Right Boundary Condition idcntical to
* Intact Loop S/G

'17053603
'17053602
*37053603
'37053604
'17053605
'37053606

.200. 0. 1000.

.200. 0. 1000.

-200. 0. 1000.
-200. 0. 3000.
-200. 0. 1000.

-200. 0. 1000.

I3. 1.65398. 1
1. 1.10659. 2
13. 1.35481. 3
1I. 1.25641. 4

1 . 1.23101. 5
13. 1.15481. 6
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017053607 -200, 0, 1000, 1, 1.23101, 7
*17053608 -200, 0, 1000, 1, 1.19609, 8

17054601
17054602
17054603
17054604

-200, 0,3204. 1, 0.40005, 1
-200, 0, 3204, 1, 0.50635. 2
-200, 0, 3204, 1, 0.50635, 3
-200. 0, 3204. 1, 0.37827, 417053601

17053602
17053603
17053604
17053605
17053606
17053607
17053608

-200, 0,3205,
-200, 0,3205,
-200, 0,3205,
-200, 0,3205,
-200, 0,3205,
-200, 0,3205,
-200, 0,3205,
-200, 0,3205,

1, 1.65398, 1
1. 1.10659, 2
1, 1.15481, 3
1, 1.25641, 4
1, 1.23101, 5
1, 1.15481, 6
1, 1.23101, 7
1, 1.19609, 8

17571 0 .0 .,00

*17054701 0. 0.0, 0.0, 0.400, , 4
* 17054801 0, 0.0,0.0, 0.40005, 1

* 17054803 0, 0.0,0.0, 0.37827, 4
* 17054901 0, 0.0,0.0, 0.40005, 1
* 17054902 0, 0.0,0.0, 0.50635, 3
* 17054903 0, 0.0, 0.0, 0.3 7827, 4

17054801 0. 10. 10. 0. 0. 0. 0. 1.4

17054901 0. 10. 10. 0. 0. 0. 0. 1.4
*End of modification by Y.S Bnagg at Aug 31, 1994

17053701 0, 0.0, 0.0, 0.0, 8
*17053801 0, 0.0,0.0, 1.65398, 1
* 17053802 0, 0.0,0.0, 1.06591, 2

*17053803 0, 0.0,0.0, 1.15481, 3
*17053804 0, 0.0,0.0, 1.25641. 4

*17053805 0, 0.0,0.0, 1.23101. 5
*17053806 0, 0.0,0.0, 1.15481, 6
*17053807 0, 0.0,0.0. 1.23101, 7
*17053808 0, 0.0,0.0, 1.19609, 8
* 17053901 0, 0.0, 0.0, 1.65398, 1
* 17053902 0.. 0.0, 0.0. 1.06591, 2
*17053903 0, 0.0.0.0. 1.15481. 3
* 17053904 0. 0.0,0.0. 1.2564 1. 4
*17053905 0. 0.0. 0.0. 1.23101. 5
*17053906 0, 0.0,0.0. 1.15481. 6
*17053907 0. 0.0,0.0, 1.23101. 7
* 17053908 0. 0.0, 0.0. 1.196M9. 8

17053801 0. 10. 10. 0. 0. 0. 0. 1.8
17053901 0. 10. 10. 0. 0. 0. 0. 1.8

17055000 1 5 1 1 0.0
17055100 0 2
17055101 0.00596 4
17055201 0001, 4
17055301 0.0, 4
17055400 7001
17055501 704010000, 0,1I, 0, 0.13174,

17055601 0, 0, 0, 0, 0.13174. 1
17055701 0. 0.0.0.0,0.0, 1
* 17055801 0. 0.0. 0.0, 0.40955. 1
* 17055901 0. 0.0. 0.0. 0.49055. 1

17055801 0. 10. 10. 0. 0. 0. . 0. 1 1
1705-5901 0. 10. 10. 0. 0. 0. 0. 1.1I

*heat structure thermal property data (si unit;)

20100100 tbl/fctn I 1 * S-stecl
20100200 tbl/fctn I I * incoly 600
20100300 tbl/fctn I I * copper
20100400 tbl/fctn I I * boron nitride
20100500 tbl/fctn I 1 * inconel 600
20100600 tbl/fctn I I *filler piect s

*thermal conductivity S-Steel

20100101 273.15 12.98
20100102 1199.82 25.1

*thermal conductivity incoloy 600

17054000
17054100
17054101
17054201
17054301
17054400
17054501
17054502
17054503
17054504
* 17054601
* 17054602
* 17054603
* 17054604

4 5 2 I 0.20477
0 2
0.00596 4
0001, 4
0.0, 4
7001
704010000, 0,J.
703010000. 0.1I.
709010000. 0.1.
709020000, 0.1.
-200. 0. 1000.
-200. 0. 1000.
-200. 0. 1000.
-200. 0. 1000.

1. 0.40005. 1
1. 0.50635. 2)
1. 0.50635. 3
1. 0.37827. 4
1. 0.40005. 1
1. 0.50635. 2
1. 0.50635. 3
I. 0.37827. 4

" modify right boundary condition
" identical to intact loop S.g
* bvyvsbans! at 94.9.6

20100201 366.5 13.85
20100202 477.6 15.92
20100203 588.7 18.17
20100204 700.0 20.42
20100205 810.0 22.50
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20100206 922.0 24.92
20100207 1033.2 26.83
20100208 1144.3 29.42
20100209 1477.6 36.06

*thermal conductivity capper

20100301 273.15 387.546
20100302 373.15 377.577
20100303 573.15 366.985
20100304 773.15 358.262
20100305 2477.60 358.262

*thermal conductivity boron nitride

20100401 273.15 15.888
20100402 366.48 15.016
20100403 533.15 13.458
20100404 810.93 10.841
20100405 1088.71 8.287

20100406 1366.48 5.664

20100407 1644.26 3.059
20100408 1922.04 0.461
20100409 2199.82 0.461
20100410 2477.602 0.461

* thermal conductivity inconel 600

2010050! 273.15 14.7043
20100502 310.93 14.7043
20100503 422.04 16.6358
20100504 533.15 18.318!
20100505 644.26 20.0627
20100506 755.37 21.8073
20100507 866.48 23.55 18
20100508 2477.60 23.5518

*thermal conductivity fillers (air)

20100251 366.5
20100252 477.6
20100253 588.7
20100254 700.0
20100255 810.9
20100256 922.0
20100257 1033.2
20100258 1477.6

MOW8e
4.084e5
4.260e5
4.436c5
4.665e5
4.929c5
5.I1Oses
5.727e5

*volumetric heat capacity copper

20100351 273.15 3.6429e06

20100352 2477.60 3.4429e06

*volumetric hrat capacity boron nitride

20100451 273.15 2.5150e06
20100452 477.59 2.515c06
20100453 699.82 3.2393c06
20100454 922.04 3.661 e06
20100455 1144.26 3.91l00e06
20100456 1366.48 4.0240e06
20100457 1588.71 4.1172e06
20100458 2144.26 4.1916e06
20100459 2477.60 4.1916e06

* vloumnetric heat capacity inconel'600.

20100551 273.15 3.50253e06

20100552 2477.60 3.50253e06

*volumetric heat capacity filers

20100651 200.0
20100652 1000.0

I.I595e06

I .1595c06

*tabulat data

20100601 300.0
20100602 400.0
20100603 500.0
20100604 600.0
20100605 700.0

0.02622

0.03362

0.04035
0.04565

0.05227

* powver for pressurizer

*volumetric hcat capacity s-steel

20100151 273.15 3.830c6
20100152 366.5 3.830e6
201001-53 1466.5 5.376c6

*volumetric heat capacity incoloy 600

20230000 power 502
20230001 -1.0 0.0
20230002 0.0 0.0
20230003 0.0 12000.

20230004 I.0e06 12000.

*reactor core power

*power ratio of aver/hot = 70/30

*20250000 power
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020250001 0.0 66.5e03

*20255000 power
*20255001 0.0 28.5c03

modified by ysbang at Sep. 18, 1996
*to adjustingo rod temp increase

*power ratio of aver/hot =60/40

20250000 power
20250001 0.0 57.0e03

20255000 power
20255001 0.0 MAWe0

20220000 temp
20220001 0.0 300.

20270500 htc-t
20270501 0.0 6.086

20220500 htc-t
20220501 0.0 6.086

20220400 htc-t
20220401 0.0

20270400 htc-t
20270401 0.0

5.98

5.98

4501301 -1.0 1.5
4501302 -0.8 1.275
4501303 -0.6 1.375

4501304 -0.4 1.375
4501305 0.0 1.2

4501400 1 4
4501401 -1.0 1.5
4501402 -0.8 1.15
4501403 -0.6 0.95
4501404 -0.4 0.83
4501405 -0.2 0.775

-4501406 0.0 0.725

4501500 1 5
4501501 0.0 0.975
4501502 0.5 1.33
4501503 1.0 1.95
0

4501600 1 6

4501601 0.0 0.725
4501602 0.2 0.725
4501603 0.4 0.8
4501604 0.6 1.025
4501605 1.0 1.95
a

4501700 1 7
4501701 -1.0 0.175
4501702 -0.5 0.65
4501703 0.0 0.975
a

4501800 1 8
4501801 -1.0 0.175
4501802 -0.75 -0.15
4501803 -0.55 -0.3
4501804 -0.275 -0.4
4501805 0.0 -0.35

Sbroken loop single-phase torque curves

4501900 21I
4501901 0.0 0.54
4501902 0.2 0.59
4501903 0.4 0.65
4501904 0.6 0.77
4501905 0.8 0.951
4501906 0.9 0.98
4501907 0.95 0.96
4501908 1.0 0.87

4502000 22
4502001 0.0 -0. 1
4502002 0.2 0.02

homogeneous pump curves

abroken loop single-phase head curves

4501100 1I1

4501101 0.0 L.7821

4501102 0.2845 1.7059

4501103 0.569 1.627

4501104 0.8535 1.1878

4501105 1.0 1.0

4501200 1 2
4501201 0.0 -1.6359
4501202 0.713 0.0

4501203 0.8271 0.2959

4501204 1.0 1.0

4501300 1.,
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4502003 0.4 0.22
4502004 0.6 0.46
4502005 0.8 0.71
4502006 0.9 0.81
4502007 0.95 0.85
4502008 1.0 0.87

4502100 23
4502101 -1.0 0.62

4502102 -0.8 0.68

4502103 -0.6 0.53

4502104 -0.4 0.46

4502105 -0.2 0.49

4502106 0.0 0.54

4502200 24

4502201 -1.0 0.62
4502202 -0.8 0.53
4502203 -0.6 0.46
4502204 -0.4 0.42
4502205 -0.2 0.39
4502206 0.0 0.36

4502300 25
4502301 0.0 -0.63
4502302 0.2 -0.51
4502303 0.4 -0.39
4502304 0.6 -0.29
4502305 0.8 -0.16
4502306 1.0 -0.133

4502400 2 6
4502401 0.0 0.36
4502402 0.2 0.32
4502403 0.4 0.27
4502404 0.6 0.18
4502405 0.8 0.05
4502406 1.0 -0.133

4502500 27
4502501 -1.0 -3.44
4502502 -0.8 -1.25
4502503 -0.6 -1.08
4502504 -0.4 -0.92
4502505 -0.2 -0.77
4502506 0.0 -0.63

4502600 2 8
4502601 -1.0 -1.44
4502602 -0.8 -1 12
4502603 -0.6 -0.79
4502604 -0.4 -0.52
4502605 -0.2 -0.31

4502606 0.0 -0.15

*two-phase head multiplier

4503000 0
4503001 0.0 0.0

4503002 0.1 0.0
4503003 0.15 0.05
4503004 0.24 0.8
4503005 0.3 0.96
4503006 0.4 0.98
4503007 0.6 0.97
-4503008 0.8 0.90
4503009 0.9 0.8
4503010 0.96 0.5
4503013 1.0 0.0

*twa-phase torque multiplier

4503100 0

4503101 0.0 -0.17
4503102 0.0001 -0.17
4503303 0.006 0.0
4503104 0.1 0.0
450330-5 0.15 0.05
4503106 0.24 0.56
4503107 0.8 0.56
4503108 0.96 0.45
4503109 1.0 0.0

*tw.%o-phase head difference curves

4504100 1 1
4504101 0.0

4504102 0.1
4504103 0.2
4504104 0.5

4504105 0.7

4504106 0.9
4504107 1.0

4504200 I12

4504201 0.0
4504202 0.1
4504203 0.2
4504204 0.3
4504205 0.4

4504206 0.8
4504207 0.9
4'504208 1.0

0.0
0.85
1.09
1.02
1.01
0.94
1.0

0.0
-0.04
0.0
0.1

0.21

0.67
0.8
1.0

4504300 1 3
4504301 -1.0 -1.16
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4504302 -0.9 -1.24
4504303 -0.8 -1.77
4504304 -0.7 -2.36
4504305 -0.6 -2.79
4504306 -0.5 -2.9!
4504307 -0.4 -2.67
4504308 -0.25 -1.69
4504309 -0.1 -0.5
4504310 0.0 0.0

4504400 1 4

4504401 -1.0 -1.16
4504402 -0.9 -0.78
4504403 -0.8 -0.5
4504404 -0.7 -0.31
4504405 -0.6 -0.17
4504406 -0.5 -0.08
4504407 -0.35 0.0
4504408 -0.2 0.05
4504409 -0.1 0.08
4504410 0.0 0.11

4504500 1 5
4504501 0.0 0.0
4504502 0.2 -0.34
4504503 0.4 -0.65
4504504 0.6 -0.93
4504505 0.8 -1.19
4504506 1.0 -1.47

4504600 1 6
4504601 0.0 0.11
4504602 0.1 0.13
4504603 0.25 0.15
4504604 0.4 0.13
4504605 0.5 0.07
4504606 0.6 -0.04
4504607 0.7 -0.23
4504608 .0.8 -0.51
4504609 0.9 -0.91
4504610 1.0 -1.47

4504700 1 7
4504701 -1.0 0.0
4504702 0.0 0.0

4504800 I 8
4504801 -1.0 0.0
4504802 0.0 0.0

*tw~o-phasc torquc dilfcrcnce curvcs

45D4900 2 1

4504901 0.0 0.54

4504902 0.2 0.59
4504903 0.4 0.65
4504904 0.6 0.77
4504905 0.8 0.95
4504906 0.9 0.98
4504907 0.95 0.96
4504908 1.0 0.87

4505000 2 2
4505001 0.0 -0.15
4505002 0.2 0.02
4505003 0.4 0.22
4505004 0.6 0.46
4505005 0.8 0.71
4505006 0.9 0.81
4505007 0.95 0.85
4505008 1.0 0.87

4505100 2 3
4505101 -1.0 0.62
4505102 -0.8 0.68
4505103 -0.6 0.53
4505104 -0.4 0.46
4505105 -0.2 0.49
4505106 0.0 0.54

45405200 2 4
4505201 -1.0 0.62
4505202 -0.8 0.53
4505203 -0.6 0.46
4505204 -0.4 0.42
4505205 -0.2 0.39
4505206 0.0 0.36

4505300 2 5
4505301 0.0 -0.63
4505302 0.2 -0.51
4505303 0.4 -0.39
4505304 0.6 -0.29
4505305 0.8 -0.20
4505306 0.9 -0.16
4505307 1.0 -0.13

4505400 2 6
4505401 0.0 0.36
4505402 0.2 0.32
4505403 0.4 0.27
4505404 0.6 0.18
4505405 0.8 0.05"
4505406 1.0 -0.13

450550 2 7
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4505501

4505502

4505503

4505504

4505505

4505506
0

4505600
4505601

4505602

4505603

4505604
4505605

4505606

:560

4506100
4506101

-1.0

-0.8

-0.6
-0.4
-0.2

0.0

2 8

-1.0

-0.8

-0.6

-0.4
-0.2

0.0

-1.44

-1.25

-1.08

-0.92

-0.77

-0.63

-1.44

-1.12

-0.79

-0.52
-0.31

-0.15

20500211 0.37827 voldf 202110000
20500212 0.50635 voidf 202120000
20500213 0.50635 voidf 203010000
20500214 0.40005 voidf 204010000

*20500300 il-mass sum 1.0 0.0 1
*20500301 0.0 1.0 cmpmass 101
*20500302 1.0 cmpmass 102

*20500303 1.0 cmpmass 103
*20500304 1.0 cmpmass 104
*20500305 1.0 cmpmass 105

*20500306 1.0 cmpmass 106
*20500307 1.0 cmpmass 107
*20500308 1.0 cmpmass 108
*20500309 1.0 cmpmass 201
*20500310 1.0 cmpmass 301
*20500311 1.0 cmpmass 302

501
0.0 0.0
I .0c06 0.0

*control components

20500100 sedc-IvI sum 1.0 0.0 1
20500101 0.0 1.21831 voidf 205100000
20500102 1.20561 voidf 205090000
20500103 1.20561 voidf 205080000
20500104 1.20561 voidf 205;070000
20500105 1.20561 voidf 205060000
20500106 1.20561 voidf 205050000
20300107 1.20561 voidf 20040000
20500108 0.48578 voidf 205;030000

20500109 0.58737 voidf 205020000

20500110 0.41891 voidf 205010000

20500111 0.37827 voidr 209020000
20500112 0.50633 voidf 209010000
20500113 0.50635 voidf 203010000

20500 114 0.40005 voidf 204010000

20500200 sgsd-IvI sum 1.0 0.01
20500201 0.0 1.21831 voidf 202010000
205002021.20561 voidf 202020000
20500203 1.20561I voidf 202030000

20500204 1.20561 voidf 202040000

20500205 1.20561 voidf 20205000

20500206 1.20561 voidi' 202060000

20500207 1.20561 voidr 202070000

20500208 0.48578 voidf 202080000

205020 0.58737 voidf 202090000

20500210 0.41891 voidIf 202100000

*20500400 vsslmass sum 1.0
*20500401 0.0 1.0 cmpmass
*20500402 1.0 cmpmass 502
*20500403 1.0 cmpmass 503
*20500404 1.0 cmpmass 504
*20500405 1.0 cmpmass 505
*20500406 1.0 cmpmass 506
*20500407 1.0 cmpmass 507
*20500408 1.0 cmpmass 508
*20500409 1.0 cmpmass 509
*20500410 1.0 cmpmass 513

*20500411 1.0 cmpmass 514

*205004 12 1.0 cmpmass 516

*20500413 1.0 cmpmass 517

*20500414 1.0 cmpmass 518

*20500415 1.0 cmpmass 519

*20500416 1.0 cmpmass 531

*20500417 1.0 cmpmass 510

0.0 1
501

*20500500 bI-mass sum 1.0 0.0 1
*20500501 0.0 1.0 cmpmass 401
*20500502 1.0 cmpmass 402
*20500503 1.0 cmpmass 403
*20500504 1.0 cmpmass 404
*20500505 1.0 cmpmass 405
*20500506 1.0 cmpmass 406
*20500507 1.0 cmpmass 450
*20500508 1.0 cmpmass 701

*20500600 totniass sum 1.0 0.01
*20500601 0.0 1.0 cntrivar 3
*20500602 1.0 cntrivar 4
* 20500603 1.0 cnitrlva 5

20500700 s2L-delt sum 1.0 20.01
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20500701 0. 1. tempf 201010000
20500702 -1. tempf 201200000

* calculate system inventory
*the first number on the following- card is the full system mass

*20500800 invn div 144. 1. 0
*20500801 cntrlvar6

$20500900 invent div 1. 1. 1
$20500901 cntrivar 8

: calculate the core liquid collapsed height

20501000 cord-Ivl sum 1. 0. 1
20501001 0. .6096 voidf 505010000
20501002 .6096 voidf 505020000
20501003 .3048 voidf 505030000
20501004 .3048 voidf 505040000
20501005 .3048 voidf 505050000
2050 1006 .3048 voidf 505060000
20501007 .6096 voidf 505070000
2050 1008 .6096 voidf 505080000

20501100 sgsr-1v1 sum 1.0 0.0 1
20501101 0.0 1.9609 voidf 702010000
20501102 1.23101 voidf 702020000

20501103 1.15481 voidf 702030000

20501104 1.23101 voidf 702040000

20501105 1.25641 voidf 702050000

20501106 1.15481 voidf 702060000

20501107 1.06591 voidf 702070000

20501108 1.65398 voidf 702080000

20501109 1.37827 voidf 702090000

20501110 0.50635 voidf 702100000

20501111 0.50635 voidf 703010000

20501112 0.40005 voidf 704010000

20501200 sgdc-lvl sum 1.0 0.0 1
20501201 0.0 1.19009 voidr 705080000
20501202 1.25101 voidr 705070000

20501203 1.15481 voidf 705060000
20501204 1.23101 voidf 705050000

20501205 1.25641 voidf 705040000

20501206 1.13481 voidf 705030000

20501207 1.06591 voidf 705020000

20501208 1.65398 voidf 705010000

20501209 0.37827 voidf 709020000

20501210 0.50635 voidf 709010000

20501211 0.50635 voidr 703010000

20501212 0.40005 voidf 704010000

*calculate the broken leg generator upflow collapsed liquid level

*2050 1300 blgucl sum 1. 9.532 0
*20501301 0. 1. voi'lf 701010000

*20501302
*20501303

*20501304

*20501305

*20501306
*20501307

*20501308

*20501309

1. voidf 701020000
1. voidf 701030000
1. voidf 701040000
1. voidf 701050000
1. voidf 701060000

1. voidf 701070000

1. voidf 701080000

1. voidf 701090000

" calculate the broken leg, generator downflow collapsed liquid
* level
*20501400 blgadgl sum 1. 9.53 0
*20501401 0. 1. voidf 701100000
*20501402 1. voidf 701110000

*20501403 1. voidf 701120000

*20501404 1. voidf 701130000

*20501405 1. voidf 701140000

*20501406 1. voidf 701150000

*20501407 1. voidf 701160000

*20501408 1. voidf 701170000

*20501409 1. voidf 701180000
4

20501600

20501601

20501602
20501603

20501604

20501605

20501606

20501607

20501608

hotchlvl sum 1. 0. 1
0. .6096 voidf 555010000
.6096 voidf 555020000
.3048 voidf 555030000

.3048 voidf 555040000.

.3048 voidf 555050000

.3048 voidf 555060000

.6096 voidf 555070000

.6096 voidt 555080000

20502300 przrlvl sum 1.0 0.0 1
20502301 0.0 0.3671 voidf 301010000
20502302 0.2i49 voidf 301020000
20502303 0.2549 voidf 301030000

20502304 0.2549 voidf 301040000
20502305 0.0663 voidf 301050000

*heat losses to environment -pl sg.

20502400 blsg-pl sum 1. 0. 0
20502401 0. 1.41896btmrnr705300 101

20502402 0.9 1445 htmr 705300201

20502403 0.99072 htmr 705300301

20502404 0.07788 htmr 705300401

20502405 0.05609 htmr 705300501

20502406 0.99072 htmr 705300601

20502407 0.05609 htrnr 705300701

20502408 0.026 13 htmr 705300801

20502409 0.57463 htmr 705400101

20502410 0.72732 htmr 705400201

20502411 0.72732 htmr 705400301
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20502412 0.54335 htrnr 705400401

*power losses to environment - it s.-

20020

20502500
20502502
20502502
20502503
20502504
20502505
20502506
20502507
20502508
205025109
20502510
20502511
20502512
20502513

NOWgp sum 1. 0. 0
0. .35939 htmr 205300101

.50391 htinr 205300201

.41675 htrnr 205300301

1.03430 htrnr 205300401
1.03430 htmr 205300501
1.03430 htrnr 205300601
1.03430 htmr 205300701
1.03430 htrnr 205300801
1.03430 htmr 205300901
1.04520 htnw 205301001
.57463 htrnr 205400101
.72732 htrnr 205400201
.72732 htmr 205400301
.54335 htmr 205400401

*energy loss to environment - it sg-

20502600 blsgel integral 1. 0. 0
20502601 cntrlvar 24

: energy toss to environment - it se

20502700 ilsgel integral 1. 0. 0
20502701 cntrlvar 25

*power loss to environment from s-

20502800 sgfl sum 1. 0. 0
20502801 0. 1. cntrlvar24
20502802 1. cntrlvar 25

*energy loss to environment from sg,

20502900 sgel sum 1. 0. 0
20502901 0. 1. cntrlvar 26
20502902 1. cntrlvar 27

*integ, oftbi hot leg- mass flow

20503000 blm integral!1. 0. 0
20503001 mflo,.vj 4020 10000

* intee of it hot leg mass flow

20503 100 jim integral 1. 0. 0
20503 101 mtlowj 102020000

20510100 ilhlmass sum 1.0 0.0 1
20510101 0.0 9.2278200-04 rho 101010000

20510102 1.9918830-03 rho 102010000

20510103 5.9836050-04 rho 102020000

20510104 5.9836050-04 rho 102030000

20510105 7.8538960-04 rho 102040000

20510106 8.8732920-04 rho 102050000

205 10107 8.8732920-04 rho 102060000

20510108 1.2796520-03 rho 1030 10000

20510109 5.4559250-04 rho 104010000

205101 10 9.7311260-04 rho 104020000

20510111 8.1432400-04 rho 104030000

20510112 8.1432400-04 rho 104040000

20510113 1.4841030-03 rho 104050000

20510200 crossms sum 1.0 0.0 1
20510201 0.0 1.0187750-03 rho 105010000

20510202 9.3065600-04 rho 105020000

20510203 8.1432400-04 rho 105030000

20510204 8.1432400-04 rho 105040000
20510205 8.1432400-04 rho 105050000
20510206 1.1289930-03 rho 105060000
20510207 2.0441630-03 rho 105070000
20510208 2.7480260-03 rho 105080000

205510209 2.7480260-03 rho 105090000

205110210 9.1438000-04 rho 105 100000

20510211 9.1438000-04 rho 105110000

20510212 2.7480260-03 rho 105120000

20510213 2.7480260-03 rho 105130000

20510214 2.0441630-03 rho 105140000

205 10300 ilclmass sum 1.0 0.0 1
20510301 0.0 4.0772550-04 rho 1060 10000

20510302 1.0447530-03 rho 106020000

20510303 5.4641860-04 rho 106030000

20510304 6.7631200-04 rho 106040000

20510305 2.6372190-03 rho 10605;0000

20510306 2.7614970-03 rho 107010000

20510307 7.6276200-04 rho 108010000

20510400 ilsgopr sum 1.0 0.0 1
205 10401 0.0 1.6407770-03 rho 20 1010000

205 10402 2.2416900-03 rho 201020000

20510403 2.2183220-03 rho 201030000

205 10404 2.2193220-03 rho 201040000

20510405 2.2 183220-03 rho 201050000

20510406 2.2183220-03 rho 201060000

205 10407 2.2183220-03 rho 201070000

205110408 2.2183220-03 rho 201080000

20510409 8.9383520-04 rho 201090000

205 10410 6.3316240-04 rho 201100000

20510411 6.3316240-04 rho 201110000
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20510412 8.9383520-04 rho 201120000

20510413 2.2183220-03 rho 201130000

20510414 2.2183220-03 rho 201140000

20510415 2.2183220-03 rho 201150000

20510416 2.2183220-03 rho 201160000

20510417 2.2183220-03 rho 201170000

20510418 2.2183220-03 rho 201180000

20510419 2.2416900-03 rho 201190000

20510420 1.6407770-03 rho 201200000

20520 100 blsgpr sum 1.0 0.0 1
20520101 0.0 1.4264000-02 rho 202010000

20520102 1.6574000-02 rho 202020000

20520103 1.3183000-02 rho 202030000
20520104 1.6789000-02 rho 202040000

20520105 1.3532000-02 rho 202050000
20520106 1.2870000-02 rho 202060000
20520107 1.2850000-02 rho 202070000
20520108 5.8490000-03 rho 202080000
20520109 9.2780000-03 rho 202090000
20520110 7.6310000-03 rho 202 100000
20520111 1.5420000-02 rho 202110000

20520112 2.6025000-02 rho 202120000

20520113 5.9663000-02 rho 203010000

20520114 3.3900000-02 rho 204010000

20520300 ilsgsec sum 1.0 0.0
20520301 0.0 6.3370000-03 rho 205010000
205203023.2520000-03 rho 205020000
20520303 1.3220000-03 rho 205;030000
20520304 3.2790000-03 rho 205040000
20520305 3.2790000-03 rho 20505000
20520306 3.2790000-03 rho 205060000
20520307 3.2790000-03 rho 205070000
20520308 3.2790000-03 rho 205080000
20520309 3.2790000-03 rho 20;090000
20520310 3.3 140000-03 rho 205 100000
20520311 1.1400000-03 rho 206010000

20520312 2.9856000-02 rho 209010000
20520313 2.0686000-02 rho 209020000
0

20530100 pressms sum 1.0 0.0 1
20530101 0.0 6.4825000-03 rho 301010000

20530102 6.4825000-03 rho 301020000
20530103 5.9118000-03 rho 301030000-
20530 104 5.9118000-03 rho 301040000
20530105 5.9118000-03 rho 301050000

20530106 1.1360000-03 rho 301060000

20530107 7.1837000-04 rho 302010000
20530108 2.3214100-04 rho 302020000
20530109 1.6457700-04 rho 302030000
20530110 4.4046000-05 rho 302040000

20530111I 4A4046000-OS rho 302050000

20530112 4.4046000-05 rho 302060000
20530113 4.4046000-05 rho 302070000

20510500 blhlmss sum 1.0 0.0 1

20510501 0.0 1.4245480-03 rho 40 1010040
205 10502 5.5496350-04 rho 4020 10000
20510503 3.7182600-04 rho 402020000
20510504 8.9706890-04 rho 402030000

20510505 3.8022530-04 rho 402040000
20510506 3.2063850-04 rho 402050000
20510507 3.1781750-04 rho 402060000

20510508 5.5399890-04 rho 402070000

205 10700 blcross sum 1.0 0.0
20510701 0.0 4.49758.0-04 rho 4030100)00

20510702 3.1781750-04 rho 403020000

205107033.2063850-04 rho 403030000
20510704 3.1781750-04 rho 403040000

20510705 9.8569380-04 rho 403050000
20510706 7.1445920-04 rho 403060000
20510707 7.1445920-04 rho 403070000

205107084.4539040-04 rho 403080000
20510709 4.4539040-04 rho 403090000
20510710 7.1445920-04 rho 403 100000
20510711 7.1445920-04 rho 403110000
20510712 6.3701820-04 rho 403120000

20510800 blcimass sum 1.0 0.0 1
20510801 0.0 7.5605530-04 rho 4040100(00
20510802 2.4731980-04 rho 405010000

20510803 6.4741950-04 rho 405020000

20510804 1.3575400-03 rho 406010000
20510805 8.6000000-04 rho 450010000

20510900 rvcore sum 1.0 0.0 1
20510901 0.0 6.7400000-03 rho 50 10 100(,0
20510902 6.5900000-03 rho 5020 10000
20510903 2.9600000-03 rho 503010000
20510904 S.2000000-04 rho 504010000
20510905 1.7434560-03 rho 505010000
20510906 1.7434560-03 rho 505020000
20510907 8.7172800-04 rho 505030000
20510908 8.7172800-04 rho 505040000
20510909 8.7172800-04 rho 505050000
20510910 8.7172800-04 rho 505060000
20510911 1.7434560-03 rho 50570000
20510912 1.7434560-03 rho 505080000

20510913 1.6400000-03 rho 506010000
20510914 2.8100000-03 rho 507010000
20510915 2.1800000-03 rho 508010000

20S10916 1.4300000-03 rho 5090 10000
205 10917 4.0470000-03 rho 509020000
205 10918 3.9300000-04 rho 5 10010000
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20510919 3.4000000-04 rho 513010000
20510920 3.4525000-04 rho 514010000

20511000 rvdcnr sum 1.0 0.0 1
20511001 0.0 2.618994 0-03 rho5l16010000
20511002 3.7726480-03 rho 5 170 10000
205110D03 1.1833800-03 rho 518010000
20511004 1. 1833 800-03 rho 518020000
20511005 1.1833800-03 rho 518030000
20511006 1.1833800-03 rho 51804000
20511007 1.1833800-03 rho 518050000

2051 1008 1.1833800-03 rho 5 18060000
20511009 1.1833800-03 rho 5 18070000
20511010 1.1833800-03 rho 5 18080000
20511011 !.1833800-03tho518090000
20511012 9.1139620-04 rho 5 18100000
20511013 2.0770600-03 rho 5 19010000
20511014 2.6772900-05 rho 531010000
20511015 2.6772900-05 rho 531020000
20511016 2.6772900-05 rho 531030000

20510600 blsgpr sum 1.0 0.0 1
20510601 0.0 1-3434060-03 rho 701010000
20510602 7.2961490-04 rho 701020000
20510603 7.5091610-04 rho 701030000
20510604 7.0443410-04 rho 701040000
20510605 7.5091610-04 rho 701050000

20510606 7.6641010-04 rho 701060000

20510607 7.0443410-04 rho 701070000
20510608 6.5020510-04 rho 701080000

20510609 5.9905660-04 rho 701090000
20510610 5.9905660-04 rho 701100000
20510611 6.5020510-04 rho 701110000

20510612 7.0443410-04 rho 701120000

205 10613 7.6641010-04 rho 701130000

20510614 7.5091610-04 rho 701140000

20510615 7.0443410-04 rho 701150000

20510616 7.5091610-04 rho 701160000

20510617 7.2961490-04 rho 701170000

20510618 1.3434060-03 rho 701180000

20520200 blsgsec sum 1.0 0.0 1
20520201 0.0 1-3509000-02 rho 702010000

20520202 9.0360000-03 rho 702020000
20520203 8.4700000-03 rho 702030000
20520204 1.0739000-02 rho 702040000
20520205 9.61-50000-03 rho 702050000
20520206 8.4740000-03 rho 702060000
20520207 8.4250000-03 rho 702070000
20520208 1.5782000-02 rho 702080000
20520209 1.6807000-02 rho 702090000
20520210 2.5882000-02 rho 702 100000
20520211 5.6736000-nl2 rho 7030 10000

20520212 3.3900000-02 rho 704010000

20520400 blsg-sec sum 1.0 0.0
20520401 0.0 1.4458000-02 rho 705010000
20520402 2.2410000-03 rho 705020000
20520403 2A4350000-03 rho 705030000
20520404 2.6390000-03 rho 705040000
20520405 2.5890000-03 rho 705050000
20520406 2.4310000-03 rho 705060000
20520407 2.5930000-03 rho 705070000
20520408 2.5140000-03 rho 705080000
20520409 2.9860000-02 rho 709010000
20520410 2.0686000-02 rho 709020000

*total primary inventory

205 11100
20511101

20511102
20511103

20511104
205 11105
20511106
20511107

20511108
20511109
2051 1110

20511111I

totalpr sum 1.0 0.0
0.0 1.0 cntrlvar 101

1.0 critrlvar 102
1.0 cntrivar 103
1.0 cntrlvar 104
1.0 cntrlvar 105

1.0 cntrlvar 106
1.0 cntrivar 107
1.0 cntrlvar 108
1.0 cntrlvar 109
1.0 cntrivar 110
1.0 cntrlvar 301

I

* total secondary inventory

20520500
20520501
20520502
20520503
20520-504

totalsec sum 1.0 0.0 1
0.0 1.0 cntrlvar 201

1.0 cntrivar 202
1.'. cntrlvar 203
1.0 cntrlvar 204

* core heat

20505000
20505001I

20505002
20505004
20505005
20505006
20505007
20505008
20505009
205050 10
20505011I
20505012
205050133
20505014

thcore sum 1.0 0.0 1
0.0 13.4112 htmr -501300101
13.4112 htrnr i01300201

6.7056 htrnr 501300301

6.7056 htrnr i01300401

6.7056 htmr 501300501
6.7056 htrnr 501300601

13A4112 htmr 501300701
13.4112 hlmr 501300801

1.8288 htrnr 501300901
1.8288 htmr i01301001

0.9144 htmr 501301101
0.9144 htrnr 501301201
0.9144 htrnr 501301301
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20505015 0.9144 hzrnr 501301401

20505016 1.8288 htrnr 501301501

20505017 1.8288 htrnr 501301601

I Intact Loop SG Heat Transfer

20505118 7.30986 htmr 200101800

* Broken Loop SG Heat Transfer

20505100
20505101
20505102
20505103
20505104
20505 105
20505106
20505107
20505108
20505109
20505110
20505111

20505112

20505113
20505114

20505115

20505116

20505117

isgheat sum 1.0 0.0 1
0.0 7.30986 htmr 200100100

7.23366 htrnr 200100200
7.23366 htrnr 200100300
7.23366 htrnr 200100400

7.23366 htrnr 200100500
7.23366 htxnr 200100600
7.23366 htrnr 200100700
2.91468 hawn 200100800
2.06466 htrnr 200100900
2.06466 htrnr 200101000
2.91468 htmnr 200101100

7.23366 htrnr 200101200
7.23366 htmr 200101300
7.23366 hzznr 200101400
7.23366 hzrnr 200101500
7.23366 lnrnr 200101600
7.23366 htrnr 200101700

20505200 bsghcat
20505201 0.0
20505202 2.46202
20505203 2.30962
20505204 2.46202
20505205 2.5 1282
20505206 2.30962
20505207 2.13182

20505208 1.96412
20505209 1.96412
20505210 2.13182

20505211 2.2D962
20505212 2.51282
20505213 2.46202
20505214 2.30962
20505215 2A6202
20505216 2.39218

end of deck

sum 1.0 0.0 1
2239218 htrnr 7001C0100

htrnr 700100200

htrnr 700100300
htrnr 700100400
htmr 700100500
htrnr 700100600
htrnr 700100700
htrnr 700100800
htmr 700100900
lurnr 700101000
hzrnr 700101100
htrnr 700101200
Iitrr 700101300
htrnr 700101400
htrnr 700101500
htrnr 700101600
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Transient Input Deck for Case TOI

* the next input deck- is for the transient calculation
* of the semiscalc natural circulation experiment 8.*

=semiscale mod 2a - nic8 configuration (2-loop)

* two core channel modeling implemented

0000100 restart transnt
0000101 run

0000103 8001

'0000104 none

0000105 10.0 12.0
0000201 1.0 l.Oe-06 0.01 2 50 250 1000

0000201 5000.0 l.Oe-06 0.05 2 200 20000 20000

20D01d

20800001 dtcm 0

20800003 cputime
20800004 tmass 0
20800005 emass 0

20800038 mflowj

20800039 mflowJ
20800040 mflowJ
20800041 rnflowj
20800042 mflowJ

733000000

232000000

732000000

620000000
820000000

20800006 cntrlvar
20800007 cntrlvar
20800008 cntrlvar
20800009 enitrivar
20800010 cntrlvar
20800011 entrivar
20800012 entrivar
20800013 entrlvar
'20800014 cntrlvar
'20800015 cntrlvar
20800016 cntrlvar
208000 17 cntrlvar
2080001 IS ntrivar
208000 19 cntrlvar
20800020 cntrlvar
20800021 cntrlvar

20800022 cntrlvar
20800023 cntrlvar
20800024 cntrlvar
20800025 cntrlvar
20800026 cntrlvar
20800027 cntrlvar
20800028 cntrlvar
20800029 cntrlvar
20800030 cntrlvar
20800031 cntrlvar
20800032 mllo'ýj
20800033 mflovwJ

20800034 mflo%%j

20800035 m fl owi

20800036 mlIlIo -i
20800037 mflowj

211 *'primary system pressure
212 * ils.- pressure
213 * blsg pressure
214 * ilcrossoverleg s- side dp
215 *'llcrossover leg pump sideJp
216 * blcrossover leg so side dp
217 0 blcrossover leg p~imp side dp
218 * ector vessel core dp

228 ' total acculator flow (intact)
229 *'total accumulator flow (broken)
101 ' ilhl mass

102 0 ilcrl mass
103 'ilcI mass
104 'ilsog primary mass
105 'blhI mass
106 'blso primary mass
107 'blced mass
108 'blc mass
109 'rv core mass
110 'rv downcomcr mass
IIl 'total primary side inventory

201 'ilss secondary side mass
202 'blse secondary sidc mass
203 'ilsg secondary mass
204 'bls2 secondary mass
205 *total seconady mass

101010000

107010000

401010000

405010000

518010000

233000000

20800043 tempf 101010000
20800044 tempf 107010000
20800045 tempf 401010000
20800046 tempf 405010000
20800047 httemp 501300711

20800048 httemp 501300811

0000 ie0g ul0 -. lastu

0000501 time 0 It null 0 -1.0 I 'alwaystfaue

0000510 time 0 ge null 0 0.0 1 ' induce blowdown
+ after 0s

0000511 time 0 tee null 0 117.0 1 ' close steam valve
- after117 s
0000512 time 0 ge null 02100.0 1 'open steam valve
- after2lO~s

00005 13 time 0 Se null 0 75-50.0 1 'open porv valve after
*7550s

00005 14 time 0 ge null 08098.0 1 'close porv valve after
9 098s

0000601 -511 or 512 n
0000602 513 and 514 n

0000610 -510 and -510 n

" modified by ysbang, at 96/1/19
" to implement sg steam leak both at iSG bSG

0000550 time 0 gt null 0 117.0 n
0000551 time 0 Ic null 0 2100.0 n

0000650 550 and 551 n

insert bypass steam junction 211 and 711

2110000

2110101

2110201

2110300

2110301

7110000

7110101

7110201

7110300

isteaml valve
204010000 240000000 0.3-5 0.0 0.0 0100 1. 1.
0 0.0 0.0
trpvlv

650

isteaml valve
704010000 740000000 0.3-5 0.0 0.0 0100 1. 1.

0 0.0 0.0

trp%'lv
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7110301 650

* insert tmdpvol 240 and 740

2400000 envir tmdpvol
2400101 1.0 1.0 0.0 0.0 90.0 1.0 5.-6 0.0 00
2400200 2
'2400201 0.0 5.89e06 1.0
02400202 2100.0 5.89e06 1.0
*2400203 2763.0 3.96e06 1.0
*2400204 3380.0 3.1 5e06 1.0
*2400205 4500.0 2.26e66 1.0
02400206 6110.0 1.50e06 1.0
*2400207 8000.0 I.25e06 1.0

*modified by ysbang- at Sep 3, 1996 to
* implement an exact boundary condition

* modified by ysbang at Sep 16, 1996

5350000 byps-up sngljiun
5350101 531010000 510010000 1.62-5 300.300.0100

5350201 0 0.0 0.0 0.0

2320000 steamnout valve
2320101 204010000 207000000 0.0 0.0 0.0 0100
02320201 0 -2.166700.01040770 0.0

" modified by ysbang at 94/9/14
" to implement the steady state result

2320201 0
2320300 trpvlv
2320301I 601

0.0379918 0.0139507 0.0

2400201
2400202

2400203

2400204

2400205
2400206

2400207

7400000

7400101

7400200

*7400201
*7400202

'7400203

*7400204

*7400205
*7400206

*7400207

0.0 5.85e06
2100.0 5.6c06 1
2763.0 2.78e06
3380.0 2.121:06
4500.0 1.80066
61 10.0 1.40c06
8000.0 1.20066

envir tmdpvol
1.0 1.0 0.0 0.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

2330000
2330101

2330200
2330201

2330202

2330203

2330204

2330205

2330206

2330207

2330208

2330209

feedint tmdpjun
206000000 205000000 0.00043
1 512 cntrlvar I

-1.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.2 16 0.0 0.0

9.5 0.2 16 0.0 0.0
9.58 0.054 0.0 0.0

9.7149 0.036 0.0 0.0
9.7800 0.027 0.0 0.0
9.8500 0.0 0.0 0.0
20.0 0.0 0.0 0.0

90.0 1.0 5.-6 0.0 00

2

0.0 S.89e06 1.0
2100.0 5.89e06 1.0
2763.0 3.96e06 1.0

3380.0 3.151:06 1.0
4500.0 2.26e06 1.0
6110.0 1.50L06 1.0
8000.0 1.25e06 1.0

*pressurizer porv downstream tank

3300000
3300101
3300200
3300201
3300202
3300203

3300204

3300205

presssup tmdpvol
1.0 10.0 0.0 0.0 0.0 0.0
3

C.0 0.0 00

" modified by ysbang at Sep 3. 1996 to
" implement an exact boundary condition

7400201 0.0 5.89e06 1.0
7400202 2100.0 5.60e06 1.0
7400203 2763.0 3.95e06 1.0
7400204 3380.0 3. 15e06 1.0

7400205 4500.0 2.25e06 1.0
7400206 6110.0 1.50c06 1.0
7400207 8000.0 1.23e06 1.0

*end of modification by ysbang

* intact ioop steam generator steam outlet junction

* uppcr head bypass junction modif%

0.0
49.0

50.0

150.0
1500.0

1.04 1 e06
1.04 1 c06

1.04 106
0.280e06
0.270e06

455.

455.
455.

406.

403.

3310000 porv valve
3310101 301000000 330000000 0.0001257 0.0 0.0 0100
+ 1.0 1.0
3310201 0 0.0 0.0 0.0
3310300 trpvlv
3310301 602

*broken loop break junction

'4220000 brk-jun valve
*4220101 404010000 499000000 9.Oe-Oi 0.0 0.0 0100

13-37



+ 1.0 1.0
*4220101 404010000 499000000 9.0e-07 0.0 0.0 0100

+ 1.5 1.5

*4220201 0 0.0 0.0 0.0

'4220300 trpvlv
*4220304 510

* modified by ysbang to model smooth open
* of break valve for 100 sec. Sep30, 1996

4220000 brk..jun valve
4220101 404010000 499000000 9.0c-07 0.0 0.0 0100 1.0
1.0
*4220101 404010000 499000000 9.0e-07 0.0 0.0 0100
*+ 1.5 1.5

4220201 0 0.0 0.0 0.0
4220300 rntrvlv
4220304 510 610 0.01 0.0 0

4990000 presssup trndpvol
4990101 1.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 00
4990200 3
*4990201 0.0 1.04 1 c% 455.
*4990202 49.0 1.041e06 455.
*4990203 50.0 1.04 1e06 455.

*4990204 150.0 0.280e06 404.
'4990205 1500.0 0.270e06 403.

* modified by y.s.bang- for realistic modeling-
* of condensate tank pressure

6101201 1 300.0 0.0 0.0 0.0 0.0 1

6110000 iclc-acc accum
6110101 0.0 1.08032 0.071142 0.0 90.0 1.08032 5.0-04
0.0 00000
6110200 4.240606 300.0
6111101 610000000 4.66c-04 0.0 0.0 0000
6112200 0.049043 0.0 9.144 0.0 1.45e-03 0 0 0 0
0

6200000
6200101

6200201
S

8100000

8100001
8100101
8100301

8100401

8100601

8100701
8100801
8101001
8101201

iclel-fcc sn.-ljun
610010000 107000000 4.64e-04 0.0 0.0 0000
0 0.0 0.0 0.0

b~cl-ecc pipe

0.000250 1

3.048 1

0.0 1
0.0 1
0.0 1
S.Oe-04 0.0 1
00 1

1 300.0 0.0 0.0 0.0 0.0 1

8110000 b~cd-ace accum
8110101 0.0 0.36027 0.02371 0.0 90.0 0.36027 5.0-04
0.0 00000

8110200 4.240e06 300.0

8111101 810000000 2.50c-04 0.0 0.0 0000
8112200 0.01776 0.0 6.096 0.0 1.4ie-03 0 0 0 0

8200000 bcid-ecc sngljun
8200101 810010000 404000000 4.64c-04 0.0 0.0 0000

8200201 0 0.0 0.0 0.0

* broken loop steam generator steam outlet junction

7320000 steamou valve
7320101 704010000 707000000 0.0 0.0 0.0 0100

4990201
4990202

4990203

4990204

0.0 0.098c06 455.
1000.0 0.094e06 455.
3400.0 0.123e06 455.

8000.0 0.123c06 455.

'ccc system

6100000 i~cl-ecc: pipe
6100001 1

6100101 0.000464 1

6100301 3.048

6100401 0.01

6100601 0.0 1

6100701 0.0 1

6100801 S.Oe-04 0.0 1
6101001 001

'7320201 0 -.0599056 .333999-3 0.0

modified by ysbang at 94/9/14
* to implement the steady state resut

73,20201 0
7320300 trpvlv

7320301 601

0.02012 0.001473 0.0

7330000 f.edin lmdpjun
7330101 706000000 705000000 0.00043

7330200 1 512 critrivar 12

7330201 -1.0 0.0 0.0 0.0
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7330202

7330203

7330204
7330205
7330206
7330207
7330208

0.0
0.0
10.17

10.28

10.34
10.40

20.00

0.0
0.072
0.018

0.012

0.009
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

*average channel :volume 550

20255000 power
20255001 0.0 38.000e03
20255002 131.0 38.000e03
20255003 133.0 32.585e03
20255004 163.0 27.322e03
20255005 203.0 24.244e03
20255006 1103.0 l4.782e03
20255007 10103.0 7.0 10~e03

:9000000 cnvimmt tmdpvol
49000101 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 00

'9000200 3
'9000201 0.0 8.48e05 310.0

*general table data

*power for pressurizer

20220000 temp
'20220001 0.0

20270500 htc-i
20270501 0.0

20220500 htc-t
20220501 0.0

20220400 htc-t
20220401 0.0

2027D400 htc-t
20270401 0.0

300.

6.806

6.806

5.98

5.98

20230000 power
20230001 -1.0
20230002 0.0
20230003 0.0
20230004 1.0e06

*reactor core power

'20250000 power
*20250001 0.0

502

0.0

0.0
12000.

12000.

'control components

'20250003

'20250004
*20250004
*20250006
*20250007

131.0

133.0

163.0
203.0
1103.0

10103.0

95.000e03
95.000e03
81 .320e03
68.305e03
60.6 10C03
36.9i5e03
17.5 7;e03

* reactor core power

*power ratio hot/average = 60/40

*hot channel :volume 500

20500100
20500101

20500102

20500103
20500104

2050010OS

20500106

20500107

20500108

20500109

20500110O

20500111

20500112

20500113

20500114

20500200
20500201
20500202
20500203

sgdclvl sum
0.0 1.21831

1.20561
1.20561
1.20561
1.20561

1.20561I

1.20561

0.48578

0.58737

0.41891

0.37827

0.50635

0.50635

0.40005

sogsrlvl sum
0.0 1.21831

1.2056 I

1.2056!

1.0
voidf

voidf

voidf
voidf

voidf

voidf
voidf

voidf

voidf

voidf

voidf
voidf
voidf

voidf

0.0 1
205100)00
20509(0000
20508(1000
20507(0000

205060000

205050000
205040000
205030000
205020000
205010000
209020000
209010000
2030 10000
20401 (0000

20250000 powver
20250001 0.0

20250002 131.0

20250003 133.0

20250004 163.0

20250005 203.0

'20250006 1103.0

20250006 1103.0

20250007 10103.0

57.000~03
57.00k,03
48.792c03
40.983c03
36.366c03

36.954603
22. l7SC03
l0.54;C03

1.0 0.0 1
voidf 202010300

voidf 20202(000

voidf 20203(000
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20500204
20500205
20500206

20500207
20500208
20500209
20500210

20500211
20500212
*20500213

20500214

*2500

$20500300
*20500302

*20500303

*20500303

*20500305

$20500306

*20500307

020500308
*20500309

*20500309
*20500310

*20500401

*20500400

*20500403
*20500402

*20500403

*20500404

*20500407
*20500406
*20500407

*205004108

*20500401

*20500410

*20500413

*20500412

*205004 13

*20500416

*20500417S

*203050041

*2050517

*20500500

*2050050!

*20500505

*20500503
*20500504

*20500505

120561

1.20561
110561
120561
0.48578

0.5873 7

0.41891
0.37827

0.50635

0.50635
0.40005

voidt

voidf
voidf
void1f
voidf
voidf
voidf
voidf
voidf

voidf
voidf

202040000

202050000

202060000

202070000

202080000

202090000

202100000

202110000

202120000

202130000

204010000

*20500600 tot-p-mass sum 1.0 0.0 1

*20500601 0.0 1.0 cntrvar 3

*20500602 1.0 cntlvar 4

*20500603 1.0 cnitlvar 5

*205007600 sg;,delt sum 1.0 20.0 1

*205007601 0. 1. temp 201010000

*205007602 -1. temp 201200000

* calculate system inventory
* the first number on the following card is the full system mass

*20500800 invn div 144. 1. 0

*20500801 cntrlvar 6

*20500900 invext div 1. 1. 1
*20500901I cntrlvar 8

*calculate the core liquid collapsed height

fi-mass sum 1.0 0.0 1
0.0 1.0 cmpmass 101

1.0 cnipmass 102

1.0 cmpmass 103

1.0 cmpmass 104

1.0 cmpmass 105
1.0 cinpmass 106
1.0 cmpmass 107
1.0 cinpmass 108
1.0 cmpmass 201
1.0 cinpmass 301
1.0 crnpmass 301

20501000 core-IvI sum I.
20501001 0. .6096 voidf
20501002 .6096 voidf
2050 1003 .3048 voidf
20501004 .3048 voidf
20501005 .3048 voidf
20-501006 .3048 voidl'
2050 1007 .6096 voidf
20501008 .6096 voidf

0. 1
505010000
505020000
505030000
505040000
505050000
505060000
505070000
505080000

vssl-mass
0.0 1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

sum 1.0 0.0
cmpmass 501

cmpmass 502

cmpmass 503
cmpmass 504

cinpMaSS 505

cmpmass 506
cmpmass 507

cmpmass 508

cmpinass 509

cmpmass 513

cmpmass 514

cmpmass 516

cmprnass 517

cinpmass 518

cinpmass 519

cmpmass 531

cinpmass 510

20501100 sgshlvl
20501101 0.0
20501102
20501103

20501104
2050 1105

20501106

20501107

20501108
20501109

20501110

*2050 1111
20501112

sum 1.0 0.0 1

1.9609 voidf

1.23101 voidf
1.15481 voidf
1.23101 voidf
1.25641 voidr

1.15481 voidf
1.06591 voidf
0.65398 voidf
0.37827 voidf
0.50635 voidf

0.50635 voidf
0.40005 voidf

702010000

702020000
702030000
702040000
702050000
702060000
702070000
702080000
702090000
702100000

702110000

704010000

705080000
705070000
705060000
705050000
705040000
705030000
705020000
705010000

709020000

bi-mass sum 1.0 0.0
0.0 1.0 cmpmass 401

1.0 cmpmass 402
1.0 cmpmass 403
1.0 cmpinass 404
1.0 cinpmass 405
1.0 cinpmass 406
1.0 cmpinass 450
1.0 cmpinass 701

I
20501200
20501201
20501202
20501203
20501204
20501205
20501206
20501207
20501208
20301209

sgdclvl sum 1.0 0.01
0.0 1.9609 voidf

1.23101 voidr
1.15481 voidf
1.23101 voidf

1.25641 voidf
1. 15481 voidf
1.06591I voidi'

0.6i398 voidif
0.37827 voidf
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20501210 0.50635 voidf 709010000
20501211 0.50635 voidf 703010000
20501212 0.40005 voidf 704010000

*calculate the broken leg- generator upflowv collapsed liquid level

20501300 blgu-cl sum 1. 9.532 0
20501301 0. 1.19609 voidf 701020000

20501302 1.23 101 voidf 701030000

20501303 1.15481 voidf 701040000

20501304 1.23101 voidf 701050000
20501305 1.25641 voidf 701060000

20501306 1.15481 voidf 701070000

20501307 1.06591 voidf 701080000

20501308 0.98206 voidf 701090000

: calculate the broken leg, generator downflow collapsed liquid level

20020

20502300

20502301
20502302

20502303

20502305

pzrlevel sum 1.0 0.0 1
0.0 023671 voidf 30101GO0D

0.2549 voidf~ 301020000
0.2549 voidf 301030000
0.2549 voidf 301040000
0.0663 voidf 301050000

*heat losses to environment - bi sg

20502400
20502401

-20502402

20502403
20502404

20502405

20502406

20502407
20502408

20502409

20502410

20502411
20502412

blsgpl sum I1. 0. 0
0. 1.41896 htrnr705300101

0.91455 htrnr 705300201
0.99072 htrnr 70530030 1
1.07788 htrnr 705300401
1.05609 htrnr 705300501
0.99072 htrnr 705300601
1.05609 htrnr 705300701
1.02613 htmr 705300801
0.57463 htrnr 705400101
0.72732 htrnr 705400201
0.72732 htnir 705400301
0.54335 htrnr 705400401

20501400
20501401

20501402
20501403

20501404

20501405

20501406
20501407

20501408

slgd-cI sum
0 . 0.98206

1.06591
1.15481
1.25641
1.23 101
1.15481
1.23101
0. 19609

1. 9.532 0
voidf 701100000
voidf 701110000

voidf 701120000

voidf 701130000
voidf 701140000

voidf 701150000

voidf 701160000

voidf 701170000

*calculate the intact leg generator upfiow collapsed liquid level

20501500 ileu-cl sum 1.0 9.525 1
20501501 0. 1.21831 voidf 201020000

20501502 1.20561 voidf 201030000

20501503 1.20561 voidt 201040000

20501504 1.20561 voidr 201050000
20501505 1.20561 voidf 201060000

20501506 1.20561 voidf 201070000
20501507 1.20561 voidf 201080000

20501508 0.48578 voidf 201090000

20501509 0.34411 voidf 201100000

Scalculate the intact leg, generator downflow collapsed liquid level

20501600 blgod-cl sum 1.0 9.525 1
20501601 0. 0.34411 v'oidf 201110000

20501602 0.48578 voidf 201120000

20501603 1.20561 voidf 201130000

20501604 1.20561 vuidf 201140000

20501605 1.20561 voidr 201150000

20501606 1.20561 voidf 201160000

20501607 1.20561 voidf 201170000

20501608 1.20561 voidf 201180000

20501609 1.21381 voidf 201190000

*power losses to environment - il sg-

20502500 ils-gpl sum 1. 0. 0
20502501 0. .35939 htmr 205300101

20502502 .50391 htrnr 205300201

20502503 .41679 htrnr 205300301
20502504 1.03430 htrnr 205300401
20502505 1.03430 htmr 205300501
20502506 1.03430 htmr 205300601

20502507 1.03430 htmr 205300701

20502508 1.03430 htmr 205300801
20502509 1.03430 htmr 205300901
20502510 1.04520 htmr 205301001
20502511 .57463 htmr 205400101

20502512 .72732 htmr 205400201

20502513 .72732 htmr 205400301

240502514 .-. 54335 htmr 205400401

c nerg-y losses to environment - bI se

20502600 bls-el integral 1. 0. 0
20502601 cntrlvar 24

c nerg-y losses to environment - il sg-

20502700 ilsg-cl integ-ral 1. 0. 0
20502701 cntrivar 25

power losses to environment fromn se
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20502800 sggpl sum 1. 0. 0
20502801 0. l.cntrlvar24
20502802 1. cntrlvar 25

*energy losses to environment from sg-

20502900 blsgel sum 1. 0. 0
20502901 0. 1. cntrlvar 26
20502902 1. cntrlvar 27

*integ of bI hot leg mass flow

20503000 blm integral 1. 0. 0
20503001 mflowJ 402010000

integ of il hot leg mass flow

20503000 jim integral 1. 0. 0

20503001 mflowj 102020000

20510212
20510213
20510214

2.7480260-03 rho 105120000
2.7480260-03 rho 105130000

2.0441630-03 rho 105140000

20510300 ilclmass sum 1.0 0.0 1
20510301 0.0 4.0772550-04 rho 106010000
205 10302 1.0447530-03 rho I106020000
20510303 5.4641860-04 rho 106030000
20510304 6.7631200-04 rho 106040000
20510305 2.6372190-03 rho 106050000
20510306 2.7614970-03 rho 107010000

20510307 7.6276200-04 rho 108010000

20510400 ils-pr sum 1.0 0.0 1

20510401 0.0 1.6407770-03 rho 20 10 10000

intee of break mass flow

20503000 brmn integral 1.
20503001 mflowj 42200(

20510100 ilhlmass su:
20510101 0.0 9.22782
20510102 1.9918
20510103 5.9836
20510104 5.9836
20510105 7.8538
20510106 8.8732

20510107 8.8732

20510108 1.2796

20510109 5.4559

20510110 9.7311.

20510111 8.1432

20510112 8.1432.

20510113 1.4841

20510200 crossms sur
20510201 0.0 1.01877

205 10202 9.3065

20510203 8.;432

20510204 8.1432

20510205 8.1432

20510206 1.1289

20510207 2.0441

20510208 2.7480

205 10209 2.7480

20510210 9.1438

20510211 9.1438

*0.0
~000

m 1.0 0.0 1

~00-04 rho 10 10 10000
830-03 rho 102010000

050-04 rho 102020000
050-0-1 -ho 102030000
960-04 rho 102040000

920-04 rho 102050000

920.04 rho 102060000

520-03 rho 103010000
250-04 rho 1040 10000

260-04 rho I104020000

400-04 rho 104030000

400-04 rho 104040000

030-03 rho 104050000

n 1.0 0.0 I

p50-03 rho 1050 10000

600-04 rho 105020000

400-04 rho 105030000

400-04 rho 105040000

400-04 rho 105050000

930-03 rho 105060000

630-03 rho 105070000

260-03 rho 105080000

260-03 rho 105090000

000-04 rho 105i 100000

000-04 rho I1051I10000

20510402
20510403
20510404
20510405
20510406
20510407

205 10408
20510409
20510410
20510411
20510412

20510413

20510414

20510415
20510416

20510417

20510418
20510419
20510420

20520100

20520101
20520 102

20520103
20520 104

20520105

20520106

20520107

20520108

20520 109

20520110

20520111I

20520112

20520113

205201 14

20520300

20520301

2.2416900-03 rho 201020000
2.2183220-03 rho 201030000
2.2183220-03 rho 201040000
2.2183220-03 rho 201050000
2.2183220-03 rho 201060000

2.2183220-03 rho 201070000
2.2 183220-03 rho 201080000
8.93 83 520-04 rho 201090000
6.3 316240-04 rho 201100000
6.3316240-04 rho 201110000
8.9383520-04 rho 201120000

2.2 183220-03 rho 201130000

2.2 183220-03 rho 201140000

2.2183220-03 rho 201150000
2.2 183220-03 rho 201160000

2.2 183220-03 rho 201170000

2.21I83220-03 rho 201180000
2.2416900-03 rho 201190000

I1.6407770-03 rho 201200000

blsepr sum 1.0 0.0 1
0.0 1.4264000-02 rho 202010000

1.6574000-02 rho 202020000
1.3183000-02 rho 202030000
I1.6789000-02 rho 202040000
1.3532000-02 rho 202050000

1.2870000-02 rho 202060000

I1.2850000-02 rho 202070000
5.8490000-03 rho 202080000

9.2780000-03 rho 202090000

7.6310000-03 rho 202 100000

1.3420000-02 rho 2021 10000

2.6025000-02 rho 202120000

5.9663000-02 rho 20301I0000

3.3900000-02 rho 204010000

ilsr"Scc sum I.0 0.0 1
0.0 6.3370000-03 rho 205010000
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20520302
20520302

20520304

20520305

20520306

20520307

20520308

20520309

205203 10

20520311

20520312

20520313

;0300

20530 100

20530101

20530102

20530103

20530104

20530106

20530107

205301087

20530108

205301109

20530110
20530112

20530113

205 10500

20510501

20510502

20510503
20510504

20510505

20510506

20510507
20510508

20100

20510700

20510701

20510702
20510703

20510704

20510706

20510706

20510707

20510709

20510710

20510710

20510711

20510800

3.2520000-03 rho 205020000
1.3220000-03 rho 205030000
3.2790000-03 rho 205040000
3.2790000-03 rho 205050000
3.2790000-03 rho 205060000
3.2790000-03 rho 205070000
3.2790000-03 rho 205080000
3.2790000-03 rho 205090000
3.3140000-03 rho 205 100000
1. 1400000-03 rho 2060 10000
2.9856000-02 rho 209010000
2.0686000-02 rho 209020000

pressms sum 1.0 0.0 1
0.0 6.4825000-03 rho 301010000

6.4825000-03 rho 301020000
5.9118000-03 rho 301030000
5.9118000-03 rho 301040000
5.9118000-03 rho 301050000
1.1360000-03 rho 301060000
7.1837000-04 rho 3020 10000
2.3214100-04 rho 302020000
1.6457700-04 rho 302030000
4.4046000-05 rho 302040000
4.4046000-05 rho 302050000
4.4046000-05 rho 302060000
4.4046000-05 rho 302070000

20510801

20510802

20510803

20510804

20510805

20100

205 10900

20510901

20510902

20510903

20510904
20510905
20510906

20510907

20510908

205109109

20510910

20510912

20510912

20510913
20510914
20510916
20510916
20510917

20510918

20510920

0.0 7.5605530-04 rho 4040 1000o)
2.4731980-04 rho 4050100OCO
6.4741950-04 rho 4050200C0
1.3575400-03 rho 4060100C0
8.6000000-04 rho 45001 O0C0

rvcore sum 1.0 0.0 1
0.0 6.7400000-03 rho 50101000t)

6.5900000-03 rho 5020100C0
2.9600000-03 rho 5030100C0
5.2000000-04 rho 5040100C0
1.7434560-03 rho 5050100C0
1.7434560-03 rho 5050200C0

8.7172800-04 rho 5050300(0
8.7172800-04 rho 5050400(0

8.7172800-04 rho 5050500C0
8.7172800-04 rho 5050600C0
1.7434560-03 rho 5050700(-0
1.7434560-03 rho 5050800C0
1.6400000-03 rho 5060100(0

2.8100000-03 rho 5070100(,0
2.1800000-03 rho 5080100(00
1.4300000-03 rho 5090100(,0
4.0470000-03 rho 5090200(10
3.9300000-04 rho ;5100 100(00
3.4000000-04 rho 5130100(00
3.4525000-04 rho 51 40100(0

blhlmss sum 1.0 0.0 1
0.0 1.4245480-03 rho 401010000

5.5496350-04 rho 402010000
3.7182600-04 rho 402020000
8.9706890-04 rho 402030000
3.8022530-04 rho 402040000

3.2063850-04 rho 402050000
3.1781750-04 rho 402060000
5.5399890-04 rho 402070000

blcross sum 1.0 0.0 1
0.0 4.4975840-04 rho 403010000

3.1781750-04 rho 403020000
3.2063850-04 rho 403030000
3.178175-04 rho 403040000
9.8569380-04 rho 403050000
7.144i920-04 rho 403060000
7.144592-04 rho 403070000
4.4539040-04 rho 403080000
4.4539040-04 rho 403090000
7.144 5920-04 rho 403 100000
7.1445920-04 rho 403110000
6.3701820-04 rho 403120000

20511000 rvdcnr sum 1.0 0.0 1
20511001 0.0 2.6189940-03 rho 5I60I10000
20511002 3.7726480-03 rho 517010000

20511003 1. 1833800-03 rho 5 18010000

20511004 1. 1833800-03 rho 518020000

20511005 1. 1833800-03 rho 5 180300(00

20511006 1. 1833800-03 rho 5180400(00

20511007 1. 1833800-03 rho -5,18050000

20511008 1. 1833800-03 rho 5 18060000
20511009 1. 1833800-03 rho 5 18070000

20511010 1. 1833800-03 rho 5 18080000

20511011 1. 1833800-03 rho 5 18090000

20511012 9.1139620-04 rho 518 1OO0ou

20511013 2.0770600-03 rho 519010000

20511014 2.6772900-05 rho 53 10 10000

20511015 2.6772900-05 rho 531020000

20511016 2.6772900-05 rho 5310300)00

20510600

20510601

20510602

20510603

20510604

20510605

205 10606

bls,-pr sum 1.0 0.0 1
0.0 1.3434060-03 rho 70 10 100(0

7.2961490-04 rho 7010200)0

7.5091610-04 rho 7010300)0

7.0443410-04 rho 7010400.)0

7.5091610-04 rho 7010500)0
7.6641010-04 rho 70106000()hiclmais sum 1.0 0.0 1
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20510607

20510608

205 10609

20510610

20510611

20510612

20510613

20510614

20510615

20510616

20510617

20510618

20200

20520200

20520201

20520202

20520203

20520204

20520205

20520206

20520207

20520208

205202109
20520210

20520212

7.0443410-04 fto 70 1070000

6.5020510-04 fto 701080000

5.9905660-04 rho 701090000
5.9905660-04 rho 701100000
6.5 020510-04 rho 701110000
7.0443410-04 rho 701120000
7.6641010-04 rho 701130000
7.5091610-04 rho 701 140000
7.0443410-04 rho 701150000
7.5091610-04 rho 701160000
7.2961490-04 rho 701170000
1.3434060-03 rho 701180000

blsgscc sum 1.0 0.0 1

0 total secondary inventory

20520500

20520501

20520502

20520503

20520504

totalsec sum 1.0 0.0 1
0.0 1.0 cntrlvar 201

1.0 cntrlvar 202

1.0 cntrlvar 203

1.0 cntrlvar 204

2060000 feedinil tmdpvol
2060101 0.00114 1.0 0.0 0.0 0.0
2060200. 1

"modified by y.s.bang
" maintaining- 330 1Z

0.0 5.0e-06 0.0 00

0.0 1.3509000-02 rho 702010000

9.0360000-03 rho 702020000
8.4700000-03 rho 702030000
1.0739000-02 rho 702040000

9.6150000-03 rho 702050000
8.4740000-03 rho 702060000
8.4250000-03 rho 702070000
1.5782000-02 rho 702080000
1.6807000-02 rho 702090000
2.5882000-02 rho 702100000
5.6736000-02 rho 703010000
3.3900000-02 rho 704010000

20520400 bisssec sum 1.0 0.0 1
20520401 0.0 1.4458000-02 rho 705010000
20520402 2.2410000-03 rho 705020000
20520403 2.4350000-03 rho 705030000
20520404 2.6390000-03 rho 70-5040000

20520405 2.5890000-03 rho 705050000

20520406 2.4310000-03 rho 705060000
20520407 2.5930000-03 rho 705;070000
20520408 2.5140000-03 rho 705080000

20520409 2.9860000-02 rho 7090 10000
20520410 2.0686000-02 rho 709020000

: total primalr' inventory

20511100 totalpr sum 1.0 0.0 I

20511101 0.0 1.0 cntrlvar 101

20511102 1.0 cmtrlvar 102

20511103 1.0 cnrldvar 103

20511104 1.0 cnitrlvar 104

20511105 1.0 wnrlvar 105

20511106 1.0 cntrl%-ar 106

20511107 1.0 cnitrlvar 107

20511109 1.0 cntrlvar 108

20511109 1.0 cnitrlvar 109

20511110 1.0 cntrlvar 110

20511111 1.0 cnitrlvar 301

2060201
*2060201

*2060202
*2060203

*2060204
*2060205

*2060206

2070000

2070101
2070200

;000

2070201

2070202

2070203

2070204
2070205

2070206

7060000

7060101.

7060200

0.0 330.0 0.0
0.0 460.0
2100.0 460.0
3000.0 400.0
4500.0 300.0
6000.0 220.0
8000.0 130.0

sicamout trndpvol
1.0 1.0 0.0 0.0 90.0
2

1.0 S.Oe-06 0.0 00

0.0

0.0

0.0

0.0
0.0

0.0

0.0

2100.0
2763.0
3380.0
4500.0
6110.0
8000.0

5.85e06
5.6C06
2.78e.6
2.12c06
1.80t-06
1.40c06
1.20c06

1.0
1.0
1.0
1.0
1.0
1.0
1.0

feedinle tmdpvol
0.00114 1.0 0.0 0.0 0.0 0.0 S.Oc-06 0.000

*modified by y.s.bang
*maintaining- 330 K

7060201
*7060201

*7060202

*7060203

*7060204

*7060205

* 7060206

0.0 330.0 0.0
0.0 460.0
2100.0 460.0
3000.0 400.0
4500.0 300.0
6000.0 220.0
8000.0 130.0

0.0

0.0

0.0

0.0

0.0

0.0
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7070000 steamou tmdpvol
7070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0e-06 0.0 00
7070200 2

7070201 0.0 5.89e06 1.0
7070202 2100.0 5.60e06 1.0
7070203 2763.0 3.95e06 1.0
7070204 3380.0 3.15e06 1.0

7070205 4500.0 2.25e06 1.0
7070206 6110.0 1.50606 1.0
7070207 8000.0 I.23e06 1.0

"following items added to make easy postprocessing

" at june 17, 1995 by ysbang.

* control variables

*pressure in mpa

20521100 ppre mult 0.000001 0.0 1
20521101 p 508010000

20521200 isgp mult 0.000001 0.01
20521201 p 204010000

20521300 bsgp mult 0.000001 0.01
20521301 p 704010000

20503000 ibrfW integral 1. 0.0 1
20503001I mflowvj 422000000

*diffcmtial pressure in kpa

*20523000 isglvl sum 0.001I 0.0 1
*20523001 0. 1. p 202010000
*20523002 -1. p 202120000

',20523100 bsgolvl sum 0.001 0.0 1
'20523101 0. 1. p 702010000
*20523102 -1. p 702100000

* heat flus total

*20522800 tihf sum 1.0 0.0 1

-0'20522801
*20522802

'20522803

*20522804
'20522805

*20522806

*20522807

*20522808

*20522809

*20522810

'20522811
'20522812

'20522813

*20522814

*20522815
*20522816

'20522817

*20522818

:2520

'20522900

*20522902
*20522902

*20522903

*20522904
*20522906
*20522906

*20522907

*20522908

'205229109

*20522910

*20522912

'20522912

*20522913

*20522914

*20522916

0. 1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

1.0

1.0
1.0
1.0
1.0
1.0
1.0

htmr
htmr
htmr
htmrn
htmr
htmr
htmr
htmr
htmr
htmr
htmrr
htmr
htmrr
htmrn
htmr
htmr
htmrr
htmr

201010101
201010201

201010301
201010401

201010501
201010601
201010701

201010801
201010901

201010001
201010101
201010201
201010301
201010401

201010501

201I010601
20 1010701

201010801

0.0 I

701010101
701010201
701010301

701010401
701010501
701010601

701010701
701010801
701010901

701010001
701010101I
701010201
701010301
701010401

701010501

701010601

20521400 icrse sum
20521401 0. I. p
20521402 -I. p

20521500 icrpm sum
20521501 0. 1 . p
20521502 -I. p

20521600 bcrs2 sum
20521601 0. 1I. p
20521602 .1. p

20521700 bcrpm sum
20521701 0. I. p
20521702 -I. p

0.001 0.0
105100000
105030000

0.001 0.0

105110000

106020000

0.001 0.0

403010000
403120000

0.001 0.0

403080000
403120000

I

I

tbff sum 1.0
0. 1.0 htmr

1.0 htmrn
1.0 htmr
1.0 htmrn
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmrn
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmr
1.0 htmr

I

20521800 cordif sum 0.001 0.0

20521801 0. 1. p i05010000

20521802 -I. p 505080000

I

20523000 tilacc inte~gral 1. 0.0 1
20523301 mflowvj 620000000

20523100 tbacc intcgral 1. 0.0 1
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20523101 mflowj 820000000 20548800 rvdp
20548801 0.0
20548802

sum 0.001 1.0 1
1.0 p 502010000

-1.0 p 508010000
20510900 rvcore sum 1.0 0.0 1
20510901 0.0 6.74 00000-03 rho 501010000
20510902 6.5900000-03 rho 502010000
20510903 2.9600000-03 rho 503010000
20510904 5.2000000-04 rho 504010000
20510905 0.8717280-03 rho 505010000
20510906 0.8717280-03 rho 505020000
20510907 4.3586400-04 rho 505030000
205 10908 4.3586400-04 rho 505040000
20510909 4.3586400-04 rho 505050000
20510910 4.358640-04 rho 505060000
20510911 0.8717280-03 rho 505070000
20510912 0.8717280-03 rho 505080000
20510913 1.6400000-03 rho 506010000
20510914 2.8100000-03 rho 507010000
20510915 2.1800000-03 rho 508010000
20510916 1.4300000-03 rho 509010000
20510917 4.0470000-03 rho 509020000
20510919 3.9300000-04 rho 5 100O10000
20510919 3.4000000-04 rho 513010000
20510920 3.4525000-04 rho 5 14010000

20540900 hcmass sum 1.0 0.0 1
20540901 0.0 0.87 17280-03 rho 555010000
20540902 0.8717280-03 rho 555020000
20540903 4.3586400-04 rho 555030000
20540904 4.358640-04 rho 555040000
20540905 4.3586400-04 rho 555050000
20540906 4.358640-04 rho 555060000
20540907 0.8717280-03 rho 555070000
20540908 0.8717280-03 rho 555080000

*total primary inventory

20511100 totalpr sum 1.0 0.0 1
20511101 0.0 1.0 cntrlvar 101
20511102 1.0 cntrlvar 102
20-511103 1.0 cntrlvar 103
20511104 1.0 cntrlvar 104
20511105 1.0 cntrlvar 105
20511106 1.0 cntrlvar 106
20511107 1.0 cntrlvar 107
20511108 1.0 cntrlvar 108
20511109 1.0 cntrlvar 109
20511110 1.0 cntrlvar 110

20511111 1.0 cntrlvzr 301
20511112 1.0 cntrlvar 409

*implementation of reactor vessel dp

20531000 hotpow function 1.0 5.7+04 1
20531001 time 0 500
0

20531200 avepow function 1.0 3.8+04 1
20531201 time 0 550

20531300

-20531301

20531302

totpow sum 1.0 9.5+04 1
0.0 1.0 cntrlvar 310

1.0 entrlvar 312

* steam generation from core

20547100
20547101
20547102

20547103
20547105
20547106
20547107
20547108
20547109

20470

20547200
20547202
20547202
20547203
20547205
20547205
20547206
20547207

20547208

20547300
20547301
20547302
20547303

20547305
20547306
20547307

20547308
20547309

20547400
20547403
20547404

stem sum 1.0 0.0 1
0.0 0.8717280-03 gammaw 505010000

0.8717280-03 gammaw 505020000
4.3586400-04 garnmaw 505030000
4.3586400-04 gammaw 505040000
4.3586400-04 gammaw 505050000
4.3586400-04 gammaw 505060000
0.87 17280-03 gammaw 505070000
0.87 17280-03 gammaw 505080000

hsteam sum 1.0 0.0 1
0.0 0.8717280-03 eammaw 555010000

0.87 17280-03 gammaw 555020000
4.358640-04 Sarnmaw 555030000
4.358640-04 gammaw~ 555040000
4.3586400-04 gammaw 555050000
4.3586400-04 gammaw~ 555060000
0.8717280-03 gammaw 555070000
0.87 17280-03 gammaw~ 555080000

stem sum 1.0 0.0 1
0.0 0.8717280-03 vapgcn 505010000

0.87 17280-03 v~apr-.cn 505020000
4.3,586400-04 vapgoen 505030000
4.3586400-04 vapgen 505040000
4.3586400-04 vapgen .5050-50000
4.3586400-04 vapgen 505060000
0.87 17280-03 vapgen 505070000
0.8717280-03 vap-en 50-5080000

histeamn sum 1.0 0.0 1
0.0 0.8717280-03 vapgen 555010000

0.8717280-03 vapgen 555020000
4.3586400-04 vapgen .555030000
4.3586400-04 vapsen 555040000
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20547405
20547406
20547407
20547408

4.3586400-04 vapgen 555050000
4.3586400-04 vapagen 555060000
0.8717280-03 vapgeCn 555070000
0.8717280-03 vapsen 555080000

20548200 totsteamn surn 1.0 0.0 1
20548201 0.0 1.0 cntrivar 473

20548202 1.0 cntrlvar 474

* end of transient input deck20548100 totsteamn sum 1.0 0.0 1
20548101 0.0 1.0 cntrivar 471

20548102 1.0 cntrlvar 472
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Appendix C
RELAP5 Input Listing for Case EO1





Steady State Input Deck for Case E01

= Semiscale Mod 2a, S-NC-8 Experiment Configauration (2-loop)

Implementing 2-core channel model at may 18, 1996
*ECCMIX component installation at Nov. 26, 1996

0000100 new stdy-st
0000101 run
0000105 30.0 32.0
0000110 nitrogen

00000201 800.0 I.Oe-06 0.1 2 200 8000 8000

*Minor Edit Variables

*301 cntrlvar 917 *'pzr liquid volume
*302 cntrlvar 918 * pzr liquid volume error
*303 cntrlvar 921 *letdown error
*304 cntrlvar 937 0 intact loop hot temperatur error
'305 cntrlvar 947 ' broken loop hot temp error
'306 cntrlvar 961 * intact loop sg level
'307 cntrlvar 971 *'broken loop se level
'308 cntrlvar 962 *'IL SG Level error
'309 cntrlvar 963 ' BL SG Level error
310 mflowj 101020000 ' intact loop mass flow
311 mflowj 401020000 ' broken loop mass flowv

0000502 time 0 It null 0 -1.0 n 'always faise

steady state trip :alway true

0000599 time 0 ge null 0 0.0 1 'always true

intact loop piping

'ILHL Nozzle

1010000 hotleg branch
1010001 2 1
1010101 0.00420 0.21971 0.0 0.0 0.0 0.0 4.0e-05 0.0

+ 00000
1010200 3 15.4e06 581.4 '0.0 0.0 0.0
1011101 508010000 101000000 0.0 0.5 1.0 0100
1012101 101010000 102000000 0.0 0.0 0.0 0100

1011201 0.26 0.0 0.0

1012201 0.26 0.0 0.0

ILHL piping to Pzr surgeline

1020000 pclalS pipe

1020001 6

1020101 0.00349.4
312

313
314
315
316
317
318

319

320
321

322
323
324
325
326
327
328
329

p 301010000
p 204010000
p 704010000
cntrivar 101

cntrlvar 102
catrlvar 103

cntrlvar 104
cntrlvar 105
cntrlvar 106
cnitrivar 107
cntrlvar 108
cntrlvar 109
cntrlvar 110
cntrlvar 201

cntrlvar 202
cntrlvar 301
entrlvar Ill
cnirlvar 205

" pressurizer top pressure
' IL SG steam pressure

" BL SG steam pressure
' intact loop hot leg mass
' intact loop crossover leg mass
' intactloop cold leg mass
' intact loop s/g primary mass
' broken loop hot leg mass
' broken loop so, primary mass
" broken loop crossover leg mass
' broken loop cold leg mass
" rector vessel core and etc mass
' reactor dowvneomer mass
' intact loop secondary mass
" broken loop secondary mass

"pressurizer mass
' total primary mass

"total secondary mass

1020102

1020301

1020302
1020303
1020304

1020601

1020801

1020901

1020902
1020903

1020904

1021001

1021101

1021102

1021103

1021201

1021300

102 1301

0.00229.6
0.57074,1

0.171l45.3
0.225C,-.4;

0.38748.6
0.0.6
4.Oe-05,0.0.6
0.0.0.0.1

0.288.0.288.2
0.0.0.0.3
0.0.0.0.5
00.6
0000.3
0100.4
0000.5
3 15.4c06 51S.4 0.0 0.0 0.0 06

0.260 0.0 0.0 0S

' Trips *Pzr surgrline connection point

10t3000t1 newspol branch0000501l time 0 ee null 0 -1.0 I 'always true
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1030001 3 1
1030101 0.00229 0.55880 0.0 0.0 0.0 0.0 4.0c-05 0.0

+ 00

1030200 3 15.4e06 581.4
1031101 102010000 103000000 0.0 0.18 0.18 0000

1032101 103010000 104000000 0.0 0.18 0.18 0000

1033101 302010000 103000000 0.0 0.90 0.90 0100

1031201 0.260 0.0 0.0
1032201 0.260 0.0 0.0

1033201 0.260 0.0 0.0

*ILHL piping upto SG inlet plenum

1040000 newspol pipe
1040001 5

1040101 0.00229,5
1040301 0.23825.1

1040302 0.42494,2
1040303 0.35560.4

1040304 0.64808,5
1040601 0.0.1

1040602 90.0,4

ID40603 55.0.5
1040701 0.0.1
I040702 0.42494.2

1040703 0.35560.4

1040704 0.52680.5

1040801 4.Oe-05.0.0.5
1040901 0.540.0.540,1
1040902 0.0.0.0.3
1040903 0.288.0.288.4
1041001 00.5
1041101 0000.4
1041201 3 15.4406 581.4 0.0 0.0 0.0 05
1041300 1

1041301 0.260 0.0 0.0 04

*Intact Loop Crossover Lee

1050000 pmpsuc pipe
1050001 14
1050101 0.00229.6

1050102 0.00349.14
1050301 0.44488.1
1050302 0.40640.2
1050303 0.35560.5
1050304 0.49301.6
1050305 0.58572.7

1050306 0.78740.9

1050307 0.26200.11
1050308 0.78740.13

1050309 0.58572.14

1050601 -55.0.1

1050602 -90.0,9
1050603 -45.0,10
1050604 45.0,11
1050605 90.0,14
1050701 -0.36068,1
1050702 -0.40640,2
1050703 -0.35560,5
1050704 -0.49301,6
1050705 -0.58572,7
1050706 -0.78740,9
1050707 -0.1968,10

1050708 0.1968,11
1050709 0.78740,13
1050710 0.58572,14
1050801 4.0e-05,0.0, 14
1050901 0.288.0.288,1
1050902 0.0,0.0,9

1050903 0.450,0.450,11

1050904 0.0,0.0,13
1051001 00.14
1051101 0000,5
1051102 0100.6
1051103 0000,13
1051201 3 15.4e06 545.0 0.0 0.0 0.0 14
1051300 1

1051301 0.260 0.0 0.0 13

*ILCL Pipingo including pump simulator

1060000 pmpsiml pipe
1060001 5
1060101 0.00091,4
1060102 0.00349.5

1060201 0.00091.1

1060202 0.00030.2
1060203 0.00091,4
1060301 0.44805,1
1060302 1.14808,2
1060303 0.60046.3
1060304 0.74320.4
1060305 0,75565.5
1060601 90.0.1.
1060602 0.0.5

1060801 4.0e-05,0.0.5
1060901 0.966.0.966.1

1060902 1.260.1.260.2

1060903 0.0.0.0.4

1061001 00.5
1061101 0000.1

1061102 0100.2
1061103 0000.3
1061104 0100.4
1061201 3 15.4c06 545.0 0.0 0.0 0.0 05
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1061300 1
1061301 0.2600.00.004

*ECCS piping, connection point

*1070000 pcI9-3 branch

*1070001 2
* 1070101 0.00349 0.79126 0.0 0.0 0.0 0.0 4.0e-05 0.0
* + 00

01070200 3 15.4e06 545.0
*1071101 106010000 107000000 0.0 0.288 0.288 0000
*1072101 107010000 108000000 0.0 0.0 0.0 0100
*1071201 0.260 0.0 0.0
* 1072201 0.260 0.0 0.0

* Insatallation of ECCMIX component at Nov. 26, 1996

1070000 inclS eccmix
1070001 3 0
1070101 0.00349 0.79626 0.0 0.0 0.0 0.0
1070102 4.0c-5 0.0 00000
1070200 0 1.541 6e+07 0.11 853c+07 0.24499c+07 0.0

1071101 610010000 107000000 4.64e-04 0. 0.000000*30.
1072101 106010000 107000000 0.00.2880.288 000000 *0.

1073101 107010000 108000000 0.00.00.0 000100 *0.
1071201 0.0 0.0 0.0
1072201 0.15395 0.15395 0.0
1073201 0.15395 0.15395 0.0

* ILCL nozzle to reactor vessel

1080000 dcmrinl branch
1080001 1
1080101 0.00420 0.18161 0.0 0.0 0.0 0.0 4.Oc-0S; 0.0

+ 00

1080200 3 I5.4e06,545.0
1081101 108010000 517010000 0.0 0.0 0.0 0100
1081201 0.260 0.0 0.0

*junction between crossoverle~g out let and ILCL piping

1100000 pmpsimi sngeljun
1100101 105010000 106000000 0.0 0.0 0.0 0100
1100201 1 0.260 0.0 0.0

*Intact loop stcamn generator

*ILSG U-tubes

2010000 seprim pipe

2010001 20

2010101 0.00783,1
2010102 0.00184,19
2010103 0.00783,20

2010301 0.20955,1
2010302 1.21831,2

2010303 1.20561,8

2010304 0.48578,9
2010305 0.34411,11
2010306 0.48578,12
2010307 1.20561,18
2010308 1.21831,19

2010309 0.20955,20

2010601 90.0,9
2010602 70.0,10
2010603 -70.0,11
2010604 -90.0,20
0 andy modified 4/21/83 rougshness from 4.0c-05 to 5.0c-05
2010801 4.0e-05,0.08386.1
2010802 4.0e-05,0.01974.19
2010803 4.0e-05,0.083 86.20
2010901 0.0.0.0.8

2010902 0.3375.0.3375.9
2010903 0.673,0.675,10
2010904 0.3375.0.3375.11
2010905 0.0.0.0.19
2011001 00.20
2011101 0100.1
2011102 0000.18
2011103 0100.19

2011201 3 15.4e06 563.20.0 0.0 0.0 20

2011300 1

2011301 0.260 0.0 0.0 19

*ILSG secondary side boiler section

2020000 sgshr pipe
2020001 12
2020101 0.0.12

2020201 0.00399.6
2020202 0.0037 1.7
*andy modified 20202u.) 4/2 1/83

2020203 0.00477.8
2020204 0.00555.9
2020205 0.01342.10
2020206 0.03515.11I
*2020207 0.0-5502.12
2020301 1.21831.1
21020302 1.20561.7
2020303 0.48578.8

2020304 0.58737.9

2020305 0.41891.10

2020306 0.37827.11I
2020307 0.50635.12
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* andy modified 2020401 to 2020413 4/21/83

2020401 0.014264,1

2020402 0.016574,2

2020403 0.013183,3

2020404 0.016789,4

2020405 0.0 13532,5

2020406 0.012870,6

2020407 0.012850,7

2020408 0.005849,8

2020409 0.009278,9

2020410 0.007631,10

2020411 0.015420,11

2020412 0.026025,12

-2020413 0.028815,13

2020601 90.0,12

2020801 S.Oe-06,0.031 08,7

2020802 5.0e-06,0.04063,8

2020803 5.Oe.06,0.05956,9

2020804 S.Oe-06,0.06729,10

2020805 5.Oe-06t.0., 12

2021001 00,12

2021101 0100,9

2021102 0000,11

2021201 2 5.85e06 0.0 0.0 0.0 0.0 12

2021300 1

2021301 0.0 0.0 0.0 11

*separator

*203 0000 separatr scparatr

*2030001 3 0
*2030101 0.0 0.50635 0.030848 0.0 -90.0 -0.50635 5.Oc-

06 0.1365 00
*2030200 2 5.85e06 0.0

*2031101 203000000 204000000 0.0 0.0 0.0 0100
*2032101 202010000 203000000 0.0 0.0 0.0 0100

*2033101 203010000 209000000 0.0 0.0 0.0 0100

*2031201 0.0 0.0 0.0

02032201 0.0 0.0 0.0
02033201I 0.0 0.0 0.0

2030000 scparatr scparatr

2030001 3 0

2030101 0.0 0.50635 0.059663 0.0 90.0 0.50635 5.Oe-6

+ 0.1365 00

2030200 2 5.8;c+6 0.9
*2030200 2 i.85e+6 0.0

*modified by ysbang at 93/9/6

*to match test initial condition

2031101 203010000 204000000 0.06729 0.0 0.0 00100

2032101 203000000 209000000 0.058963 0.0 0.0 00100

2033101 202010000 203000000 0.05139 0.0 0.0 00100

2031201 0.0 0.0 0.0

2032201 0.0 0.0 0.0

2033201 0.0 0.0 0.0

*ILSG steam dame

2040000 steamdom snglIvol

2040101 0.0 0.40005 0.03390 0.0 90.0 0.40005 5.0-6
+ 0.32849 00

2040200 2 5843600.0 1.0

*ILSG downcomcr

2050000 stdome pipe

2050001 10

2050101 0.0,10

2050301 0.41891,1

2050302 0.58737,2

2050303 0.48578.3

2050304 1.20561,9

2050305 1.21831,10
* a.modified 200101. 2050401 to 2050405 4/21/83

2050401 0.006337.1
2050402 0.003252.2
2050403 0.001322.3

2050404 0.003279.,9

2050405 0.003314.10

2050601 -90.0.10

2050801 5.Oe.06.0.01023.I0

2051001 00.10

2051101 0000.9

2051201 2 5.85e06 0.0 0.0 0.0 0.0 10

2051300 1

2051301 0.0 0.0 0.0 09

*Auxiliarv Feedwater Source

2060000 feedini tmdpvol

2060101 0.00114 1.0 0.0 0.0

2060200 3

2060201 0.0 -,.85c06 495.0

0.0 0.0 5.0c-06 0.0 00

*Secondary side steam condenser

2070000 steamout tmdpvol

2070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0c-06 0.0 00

2070200 2 *1~

*2070201 0.0 546.98 1.0

2070201 0.0 5.85c+6 1.0

*modified by ysbang at 93/9/6

* to match test initial condition
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*separator bypass part

2090000 sepbyps pipe
2090001 2
2090101 0.0,2
2090301 0.50635,1
2090302 0.37827,2
* andy modified volumes 2090401 to 2090402 4/21/63
2090401 0.029856,1
2090402 0.020686,2
2090601 .90.0t2
2090801 5.0e-06,0.13170.1
2090802 S.0c-06.0.08490.2
2091001 00,2
2091101 0000,1
02091201 2 5.85e06 0.0 0.0 0.0 0.0 02

2091201 2 5.85e+06 0.01 0.0 0.0 0.0 02

* modified by ysban~gat 93/9/6

" to match test initial condition

2091300 1

2091301 0.0 0.0 0.0 01

2320000 stearnout snSljun
2320101 204010000 207000000 0.0 0.0 0.0 0100

2320201 1 0.0 0.0 0.0
2330000 feedinlp tmndpjun
2330101 206000000 205000000 0.00043
02330200 1 501 cntrlvar 2
2330201 -1.0 0.0 0.0 0.0
2330202 0.0 2.0 0.0 0.0
2330203 10.0 0.0 0.0 0.0
2330204 20.0 0.0 0.0 0.0

*pressurizer

*Pressurizer Vessel

*Junction betwveen bypass part to downcomner,

2100000 sepbyps snglIjun
2100101 209010000 205000000 0.0 0.0 0.0 0000

2100201 1 0.260 0.0 0.0

*Junction between 1LHL and SG inlet plenum

3010000 preizer pipe
3010001 6

3010101 0.0.6
3010201 2.69125e-02.2
3010202 6.72832e-03,3
3010203 2.69125e-02,5
3010301 0.240915.2
3010302 0.21967.5
3010303 0.066294.6
3010401 0.0064825.2
3010402 0.0059118.5
3010403 0.001136..6
3010601 -90.0.6
3010801 4.0e-05,0.0.6
3011001 00,6

3011101 0000.2
3011102 0100.3
3011103 0000.5
3011201 2 15.4c06 1.0 0.0 0.0 0.0 01
*3011202 2 15.4e06 0.1728 0.0 0.0 0.0 D2
3011202 2 I5.4e06 1.0 0.0 0.0 0.0 02

2210000 sg~inlp sngl~jun
2210101 104010000 201000000 0.00229 0.288 0.288 0100
2210201 1 0.260 0.0 0.0

*Junction between SG oulet plenum and Crossover leg- " Modified by ysbang at 96/9/18
" to match test initial condition

2220000 snout-p sngljun
2220101 201010000 I05000000 0.00229 0.288 0.288 0100
2220201 1 0.260 0.0 0.0

*Junction betw~een dow~ncorner and boiler section

3011203 2 l5.4c06 0.0 0.0 0.0 0.006

3011300 1
3011301 0.0 0.0 0.0 05

* Pressurizecr Surgclinc

2310000 dcmnrout sn-ljun
2310101 205010000 202000000 0.0 0.0 0.0 0100
2310201 1 0.0 0.0 0.0

*SG steam outlet junction

3020000 pzrsurgc pipe
3020001 7
3020101 0.0.7

3020301 0.20574.1

3020302 0.17780.2
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3020303 0.48895,3
3020304 0.67310,7

3020401 7.1837-04,1
3020402 2.3214t-04,2
3020403 1.64577-04,3
3020404 4.4046-05,7
3020601 -90.0,3
3020602 -45.0,7
3020701 -0.20574,1
3020702 -0.17780,2
3020703 -0.48895,3
3020704 -0.16380,7
3020801 4.0e-05,0.0,7
3020901 502.8,502.8.1
3020902 33.42,33.42,2
3020903 0.0,0.0,3
3020904 1.42.1.42,5
3020905 0.0,0.0,6
3021001 00,7
3021101 0000,6
3021201 3 15.4e06 581.4 0.0 0.00.007
3021300 1
3021301 0.0 0.0 0.0 06

* Junction between Pressurizer Vessel and Sureeline

4010001 2 1
4010101 0.00349 0.40818 0.0 0.0 0.0 0.0 4.0c-05 0.0
+ 00

4010200 3 ISA406 581.4
4011101 508010000 401000000 0.0 0.5 1.0 0100
4012101 401010000 402000000 0.0 0.0 0.0 0100

4011201 0.260 0.0 0.0

4012201 0.260 0.0 0.0

* BLHL Piping

4020000 hotlegg pipe
-4020001 7

4020101 0.00091,7

4020301 0.60985,1
4020302 0.40860,2

4020303 0.98579,3
4020304 0.4 1783,4
4020305 0.35235,5
4020306 0.34925,6

4020307 0.60879,7
4020601 0.0,3
4020602 90.0,6
4020603 50.0,7
4020701 0.0,3

4020702 0.41783.4

4020703 0.35235,5

402070.4 0.34925,6
4020705 0.46711,7
4020801 4.0c-05.0.0.7
4020901 0.0.0.0,1

4020902 0.525,0.525.2
4020903 0.630.0.630.3
4020904 0.0.0.0,5
4020905 0.336.0.336.6
4021001 00000 7
4021101 0000.6
4021201 3 15.4606 581.4 0.0 0.0 0.0 0-7

4021300 1

4021301 0.260 0.0 0.0 06

*BL crossover lea

3210000 pzrout snglIjun
3210101 301010000 302000000 0.00349 0.0 0.0 0100

3210201 1 0.0 0.0 0.0

*need to modify' this

* Pressurizer downstream

3300000 pcontrl tmdpvol
3300101 10.0 10.0 0.0 0.0 0.0 0.0 5.0e-06 0.0 00
3300200 2

3300201 0.0 15.4e66 1.0

* Pressurizer control valve

3310000 pcontvlv sneljun
3310101 301000000 330000000 0.005 0.0 0.0 0100

3310201 1 0.00.00.0

* broken loop piping

*Broken Loop H-ot Leg Nozzle

4010000 vsslout branch

4030000
4030001
4030101
4030301

4030302

4030303

4030304
4030305

4030306

4030307

pmpsucn pipe
12
0.0009 1.12

0.49424.1

0.34925.2

0.35235.3
0.34925.4

1.083 18.5
0.78512.7
0.48944.9
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4030308 0.78512,11
4030309 0.70002,12
4030601 -60.0,1
4030602 -90.0,7

4030603 -45.0,8

4030604 45.0,9
4030605 90.0,12
4030701 -0.39980,1
4030702 -0.34925,2
4030703 -0.35235,3
4030704 -0.34925.4
4030705 -1.08318,5
4030706 -0.78512,7
4030707 -0.376936,8
4030708 0.376936,9
4030709 0.78512,11
4030710 0.70002,12
4030801 4.0c-05,0.0.12
4030901 0.336,0.336,1
4030902 0.0,0.0.6
4030903 0.525,0.525.8
4030904 0.0,0.0.11
4031001 00,12
4031101 0000,11
4031201 3 15.4e06 545.0 0.0 0.0 0.0 12
4031300 1
4031301 0.260 0.0 0.0 HI

* BLCL piping & ECC Injection paint

*Installation of ECCMIX component at Nov. 26. 1996

*4040000 blcldsb snelvol
*4040101 0.00091 0.83083 0.0 0.0 0.0 0.0 4.Oe-0S 0.0
*+ 0.0

*4040200 3 l5.4e06 545.0

4070000 brclg eccmix
4070001 3 0
4070101 0.00091 0.5303 0.0 0.0 0.0 0.0
4070102 4.0e-05 0.0 00000
4070200 0 1.5,4 l6+07 0.11I868c+07 0.24497c+07 0.0
4071101 810010000 4070000004.64e+04 0.0 0.0 000000 *30.
4072101 404010000 407000000 0.00091 0.0 0.0 000000 *0.
4073 101 407010000 405000000 0.00091 0.0 0.0 000000 * 0.
4071201 0.0 0.0 0.0
4072201 0.1533 0.1535 0.0
4073201 0.1535 0.1535 0.0

B L ECC Injection point

4040000 brclg.l snalvol
4040101 0.00091 0.30 0.0 0.0 0.0 0.0

4040102 4.0c-05 0.0 000000
4040200 0 1.541 6e+07 0.11 868e+07 0.2 t497e+07 0.0

*BLCL Pipin~g
0 -_____________________________

4050000
4050001
4050101
4050301
4050302
4050601
4050801
4050901
4051001
4051101
4051201
4051300
4051301

coldieg pipe
2
0.00091,2
0.27178,1
0.71145,2
0.0,2
4.0e-05,0,0,2
0.138,0.138.1
00.2
0000,1
3 15.4e06 545.0 0.0 0.0 0 0 02

0.260 0.0 0.0 01

* BLCL Nozzle to RV

4060000 vsslinlt branch
4060001 2 1
4060101 0.00349 0.38898 0.0 0.0 0.0 0.0 4.0e-05 0.0
- 00

4060200 3 15.4e06 545.0
4061101 405010000 406000000 0.0 0.0 0.0 0100
4062101 406010000 517010000 0.0 1.0 0.5 0100
4061201 0.260 0.0 0.0
4062201 0.260 0.0 0.0

*BL Pump

4-500000 brkppmp pump
4,500101 0.0 0.59847 0.00086 0.0 90.0 0.03137 00
4,500108 403010000 0.00090 0.0 0.0 0,)0100
*4500109 404000000 0.00010 0.0 0.0 )000000

*Junction Area Modified by ysbang at April 8. 1996
*to correct unbalance of void distribution

4,500109 404000000 0.00090 0.0 0.0 COOODO

*end of modification

45;00200 3 B5.4606 545.0
4500201 1 0.26 0.0 0.0
4M0202 1 0.26 0.0 0.0
4500301 0 0 0-10S01 0
4500302 1597.0000 0.1 .003240000 79.5-53000
+ 2.9810000 .00925000

4500303 998.400 .00000 .0000 2.4800 00000 .00000
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0 BLCL junction for normal flow

*4210000 bicI-Ig sn~gljun
*4210101 404010000 405000000 0.00091 0.0 0.0 0000

04210201 1 0.260 0.0 0.0

Reactor Vessel

*Lower Plenum

5010000 lowplnl sngl1vol
5010101 0.0 0.14224 0.00674 0.0 90.0 0.14224 4.0e-05
+ 0.1162 00

5010200 3 15.4c66 545.0

*Lower Plenumn

5020000 lowpln2 branch
5020001 . 3 1

5020101 0.0 0.22004 0.00659 0.0 90.0 0.22004 4.0c-05
0.0699 00
5020200 3 15.4e06 545.0

5021101 501010000 502000000 0.0 0.0 0.0 0000

5022101 502010000 503000000 0.00431 0.0 0.0 0100

5023101 502010000 519000000 0.0 0.5 1.0 0100

5021201 0.0 0.0 0.0

5022201 0.52 0.0 0.0
5023201 0.52 0.0 0.0

5041201 0.52 0.0 0.0
5042201 0.52 0.0 0.0
5043201 0.52 0.0 0.0

S Active Core

Saveraee core channel
* two-core channel model area ratio=50:50)

5050000 core pipe
5050001 8
-5050101 0.00286,8
* modified by ysbang at may 18, 1996

*to implement two core channel model

5050101 0.00143 8

5050301 0.6096,2
5050302 0.3048.6

5050303 0.6096,8

5050601 90.0,8

* andy modified volume 5050801 to 5.0e-05 5/4/83
5050801 2.0e-05.0.01.8
5050901 1.5.1.5,7
5051001 00.8
5051101 00100.7

" modified by ysbang at may 18. 1996
" to use rod bundle interfacial drag corr.

5051201 3 15.4e06 563.2 0.0 0.0 0.008

5051300 1

505 1301 0.520 0.0 0.0 7

Shotrcore channel

5550000 core pipe
5550001 8

5550101 0.001438

5550301 0.6096.2
5550302 0.3048.6

5550303 0.6096.8

5550601 90.0.8

*andy modified volume 5050801 to 5.0c-05 5/4/83
5550801 2.Oe.05.0.01.8
5550901 L-5. 1.5.7

5551001 00.8

5551101 00100.7
5551201 3 I5.4e06 563.2 0.0 0.0 0.008
~5551300 1

555301 0.520 0.0 0.0 7

Lower Core Support Structure

5030000 lowpln3 sngl~vol
5030101 0.0 0.31725 0.00296 0.0 90.0 0.31725 4.0c-05
+ 0.0101 00
5030200 3 15.4606 545.0

SCore Inlet

5040000 Io%,.pln4 branch
OSD40001 2 1
" modified by ysbang- at may 18. 1996

"to implement two core channel model

5040001 3 1

5040101 0.0 0.18136 0.00052 0.0 90.0 0.18136 4.0e-05
+ 0.0101 00
5040200 3 15.4c06 545.0
5041101 503010000 504000000 0.0 0.0 0.0 0100

5042101 504010000 505000000 0.0 0.0 0.0 0100
5043101 504010000 555000000 0.0 0.0 0.0 0100

* multiple junction connetion between hot and
Saverage channel core volume by crossflow
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5600000 corecros mtpljun
5600001 81I

5600011 505010003 555010004 0.0 0.0 0.0 000003
+ 1.0 1.0 1.0 10000 10000 0 8

5601011 0.0 0.0 8

*Core Outlet

5060000 upprplnl branch
*5060001 2 1

"modified by ysbang at may 18, 1996
" to use rod bundle interfacial drag- corr.
5060001 3 1

5060101 0.0 0.30505 0.00164 0.0 90.0 0.30S05 2.0e-05
+ 0.023 00
5060200 3 l5.4e06 581.4
5061101 505010000 506000000 0.0 0.0 0.0 0100
5062101 555010000 506000000 0.0 0.0 0.0 0100
5063101 506010000 507000000 0.00321 0.0 0.0 0100
5061201 0.520 0.0 0.0
5062201 0.520 0.0 0.0
5063201 0.52 0.0 0.0

*Upper Plenum

5070000 upprpln2 snglvol
5070101 0.0 0.68910 0.00281 0.0 90.0 0.68910 4.0c-05
+ 0.0401 00
5070200 3 15.4606 581.4

*Upper Plenum

5080000 upprpln3 branch
5080001 2 1

5080101 0.0 0.52070 0.00218 0.0 90.0 0.52070 4.Oc.OS
+ 0.483 00

5080200 3 15.4606 581.4
5081101 507010000 508000000 0.00277 0.0 0.0 0100

5082101 508010000 509000000 0.00415 0.0 0.0 0100

5081201 0.520 0.0 0.0

5082201 0.0 0.0 0.0

5090802 4.Oe-05A00509.2
5091001 00.2

5091101 0000.1

5091201 3 15.4e06 581.4 0.0 0.0 0.1) 02

5091301 0.0 0.0 0.0 01

* Upper Part of Plenum

5100000 upprpln5 snolvol
5100101 0.0 0.0756 0.000393 0.0 90.C 0.0756 4.0e-05
+ 0.0509 00
5100200 3 15.4e06 581.4

* Guid Tube Thimble

5 130000 guidtub branch
5130001 1 0
5130101 0.0 1.651 0.00034 0.0 90.0 1.651 5.0e-06
+ 0.0160 00

5130200 3 15.4e06 581.4

5131101 507010000 513000000 0.0 0.0 0.0 0100

5131201 0.0 0.0 0.0

* Guide Tube Thimble

5140000 sufcoln branch
5140001 1 0

5140101 0.0 2.3401 0.000345215 0.0 9(0.0 2.3401 5.0e-06
+ 0.00975 00

5141101 506010000 514000000 0.0 0.0 0.0 0100

5140200 0 15415300.0 1356030.0 0.0 0.0
5141201 0.0 0.0 0.0

*Upper Part of Cold Leg! Nortle/Dowvncome-

5160000

5160001
5160101
5160301

5160601
5160801
5161001
5161201

upprdcml annulus

0.00982.1
0.26670.1
90.0.1
4.Oc-0i.0.00435 1.1
00.1
3 ];5.446 560.0 0.0 0.0 0.')1*Upper Part of Upper Plenum

5090000 upprpln4 pipe
5090001 2

5090101 0.0.2

5090301 0.2761.1

5090302 0.7786.2
5090401 0.00143.1

5090402 0.004047.2
5090601 90.0.2

5090801 4.0e-0S.0.04. I

* Dowvncomer Annulus

5170000

5170001
5170101
51 70301I
5170601

5170801

5171001

upprdcm2 annulus

0.00982.1
0.384 18.1I

90.0.1

4.Oe-05.0.0435 1.1
00.1
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5171201 3 15.4e06 560.0 0.0 0.0 0.0 1

* Downcomer Annulus

5180000 lowdcmr pipe
5180001 10

5180101 0.00242,10

5180301 0.4890,9

5180302 0.37661 10

5180601 90.0,10

5180801 4.0e-05,0.0, 10

5180901 0.3,0.3,1

5180902 0.0,0.0,8
5180903 0.114,0.114,9
5181001 00,10

5181101 0000,9
5181201 3 15.4e06 550.0 0.0 0.0 0.0 10
5181300 1
5181301 -0.26.0.0,0.0,9

* Connection Volume to Lowver Plenum

5310101 0.00007.3
5310301 0.38247,3
5310601 90.0,2

5310602 55.33,3
53 10701 0.38247,2
5310702 0.31456.3

5310801 S.Oe-06.0.0094,3
5310901 0.0,0.0,2
5311001 00,3

5311101 0000,2

5311201 3 15.4e06 550.0 0.0 0.0 0.0 3
5311300 1

5311301 0,0.0. 0.0,2

* Junction berween Guide Tube and Upper Penum Volume

5320000 gt-up sngljun
5320101 513010000 510010000 0.0 0.0 0.0 0100
5320201 0 0.0 0.0 0.0

Junction between Guide Tube and Upper Penum Volume

5190000 Iowvdcm annulus
5190001 1
5190101 0.00708?1

5190301 0.29337,1

5190601 90.0.1

5190801 4.0e-05 0.0341.1

5191001 00,11
5191201 3 15.4e06 550.0 0.0 0.0 0.0 1

5330000 sc-up sn~gljun
5330101 514010000 510010000 0.0 0.0 0.0 0100
5330201 0 0.0 0.0 0.0

$Junction between Upper Annulus and Lower Annulus

5340000 dc-byps sngljun
5340101 516010000 531000000 0.0 0.0 0.0 0100
5340201 0 0.0 0.0 0.0

* Junction between Upper Penum and Upper Annulus
* Junction between Downcomcr and Volume

5200000 dcmrann snglIjun
5200101 519010000 518000000 0.0 0.3 0.3
5200201 1 -0.26 0.0 0.0

0100 5350000 byps-up sn.gljun
5350101 531010000 510010000 1.62-5 300. 300. 0100
5350201 0 0.0 0.0 0.0

Junction between Downcomer and Upper part

5210000 upprdcmr sn.gljun
5210101 517010000 516000000 0.0 0.0 0.0

5210201 1 0.0 0.0 0.0

* Junction between Upper Plenum Volumes

0100

* Junction between Downcomer and Lower Volume

5220000 uplowem sngtIjun
5220101 518010000 517000000 0.0 0.0 0.0 0100

5220201 1 -0.26 0.0 0.0

* Upper Annulus of Downeomer

531D000 bypslinc pipe
5310001 3

5360000 up-cnct snglIjun
5360101 509010000 510000000 0.0 0.0 0.0 0100
5360201 0 0.0 0.0 0.0

Sccc system

*ECCS line from accumulator to cold lc,,

6100000 ilcl-ecc pipe
6100001 1

6100101 0.000464 1
6100301 3.048 1
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6100401 0.0 1
6100601 0.0 1
6100701 0.0 1
6100801 5.0c-04 0.0 1

6101001 001
6101201 1 300.0 0.0 0.0 0.0 0.0 1

*intact loop accumulator

6110000 ilcl-acc accum

6110101 0.0 1.08032 0.071142 0.0 90.0 1.08032 5.0-04

0.0 00000
6110200 4.240e06 300.0
6111101 610000000 4.66e-04 0.0 0.0 0000

6112200 0.049043 0.0 9.144 0.0 l.45e-03 0 0 0 0

*ECCS line from accumulator to cold leg

7010306 1.25641,6
7010307 1.15481,7

7010308 1.06591,8
7010309 0.98206.10
7010310 1.06591,11

7010311 1.15481,12

7010312 1.25641,13

7010313 1.23101,14

7010314 1.15481,15

7010315 1.23101,16

7010316 1.19609,17

7010317 0.26035.18

'7010601 90.0,8

7010602 77.0,9

7010603 -77.0,10

7010604 -90.0,18
* andy modified rougohness to 5.0e-05 4/21/84

7010801 4.0e-05,0,07797,1

7030802 4.0e-05,0.01974,17
7010803 4.0c-05.0.07797,1 8
7010901 0.0,0.0,7
7010902 0.3375,0.3375,8
7010903 0.675,0.675,9
7010904 0-3375,0.3375.10
7010905 0.0,0.0,17
7011001 00.18

7011103 0100,1

7011102 0000,16

7011103 0100,17

7011203 3 15.4e06 581.4 0.0 0.0 (1.0 18

7011300 1

7011301 0.260 0.0 0.0317

8100000

8100001

8100303

8100301
8100401
8100601

8100701

8100801

81 01001
8101201

b~cd-ecc pipe

0.000250

3.048
0.0

0.0
0.0
5.0e-04
00
1 300.0

0.0

0.0 0.0 0.0 0.0 1

broken loop accmulator

8l110000 blcl-acc accum

8110103 0.0 0.36027 0.02371 0.0 90.0 0.36027 5.0-04

+ 0.0 00000

8110200 4.240e06 300.0
8111101 810000000 2.50c-04 0.0 0.0 0000

8112200 0.01776 0.0 6.096 0.0 l.4ie-03 0 0 0 0

*broken loop steam generator

* Broken Loop SG U-tubes

Broken Loop SG Boiler Section

7020000 sgroud pipe

*7020001 11
7020003 10

7020101 0.0,10
7020201 0.00462,7

7020202 0.0,9

7020301 1.19609.1

7020302 1.23101.2

7020303 1.15481.3

7020304 1.23101.4

7020305 1.25641.5

7020306 1.15491.6

7020307 1.0659 1.7

7020308 3.65398.8
7020309 0.37827.9

7020310 0.50635.10

* andy modified volumes 7020401 to 7020411 4/21/83

7020401 0.013509.1

7010000 brlpsign pipe

7010001 18
7010101 0.00S16.1

7010102 0.00061.17

7030103 0.00516.18

7010301 0.26035.1

7010302 1.19609.2

7030303 1.23101.3
7010304 1.15481.4

7010305 1.23101.5
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7020402 0.009036,2
7020403 0.008470,3
7020404 0.0 10739,4
7020405 0.009615,5
7020406 0.008474,6
7020407 0.008425,7
7020408 0.015782,8
7020409 0.016807,9
7020410 0.025882,10
'7020411 0.025882,11
7020601 90.0,10
7020801 S.Oe-06,0.1 999,8
7020802 S.Oe-06,0.0. 10
7021001 00,10
7021101 0100,7

7021102 0000,9
7021201 2 5.89e06 0.0 0.0 0.0 0.0 10
7021300 1
7021301 0.00.00.09

* Separator

*7030000 separatr separatr
*7030001 3 0

0*mod ified 4/21/83

'7030101 0.0 0.50635 0.030854 0.0 -90.0 0.50635
*+ 06 0.13650 00
'7030200 2 5.89e06 0.0
#7031101 703000000 704000000 0.0 0.0 0.0 0100
07032101 702010000 703000000 0.0 0.0 0.0 0100
'7033101 703010000 709000000 0.0 0.0 0.0 0100
*7031201 0.0 0.0 0.0
'7032201 0.0 0.0 0.0
'7033201 0.0 0.0 0.0

*Broken Loop Steam Dome

7040000 steamdom snalvol

7040101 0.0 0.40005 0.03390 0.0 90.0 0.40005 5.0e-06
+ 0.32849 00
7040200 2 5.89c06 1.

' Broken Loop SG Downeomer

5.0e-

7050000 sgdcomer pipe

7050001 8
' andy deleted this input; 7050101 0.00164,8

7050101 0.0,8
7050301 1.65398.1
7050302 1.06591.2
7050303 1.15491.3

7050304 1.25641.4
7050305 1.23101.5
7050306 1.15481.6
7050307 1.23101.7
7050308 1.19609.8
' andy modified volumes 7050401 to 7050408 4/21/83
7050401 0.014458.1
7050402 0.002241.2
7050403 0.002435.3
7050404 0.002639.4
7050405 0.002589.5
7050406 0.002431.6
7050407 0.002593.7
7050408 0.0025 14.8
7050601 -90.0.8
7050801 5.0e-06.0.01016.9
7051001 00.8
7051101 0000.7

7051201 2 5.89e06 0.0 0.0 0.0 0.0 08
7051300 1
7051301 0.0 0.0 0.0 07

* Broken Loop Auxiliary Feedwater Source

7030000 scparatr separatr
7030001 3 0
7030101 0.0 0.50635 0.056736 0.0 90.0 0.50635 5.Oe-6
+ 0.1365 00

'7030200 2 5.89e+6 0.0
7030200 2 5.89e+6 0.9

moditicd by ysbang at 93/9/6
*to match test initial condition

7031101 703010000 704000000 0.0547542 0.0 0.0 00100
7032101 703000000 709000000 0.05299024 0.0 0.0
+ 00100
7033101 702010000 703000000 0.04593079 0.0 0.0

00100

7031201 0.0 0.0 0.0

7032201 0.0 0.0 0.0
7033201 0.0 0.0 0.0

7060000 (eedinic tmdpvol
7060101 0.00114 1.0 0.0 0.0 0.0 0.0 D.Oc-06 0.0 00

7060200 3
7060201 0.0 5.89606 495.0

Broke Loop Steam Condenser

7070000 steamotl tmdpvol
7070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0e-06 0.0 00
7070200 1

7070201 0.0 547.4245 1.0
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* Separator Bypass Volume

* Junction for Auxtiary Feedwater
7090000 sepbyps pipe

7090001 2
7090101 0.0.2

7090301 0.50635,1

7090302 0.37827,2
* andy modified volumes 7090401 to 7090402 4/21/83

7090401 0.029860,1
7090402 0.020686,2
7090601 -90.0,2
7090801 S.Oe-06,0.13170,I
7090802 S.Oe-06,0.08490.2
7091001 00,.2
7091101 0000.1
*7091201 2 5.89c06 0.00.00.00.002

7091201 2 5.89e+06 0.01 0.0 0.0 0.0 02

" modified by ysban~g at 93/9/6
" to match test initial condition

7091300 1

7091301 0.0 0.0 0.0 01

Junction Between Separator Bypass Volume and Downcomer

7330000
7330101
7330200

7330201
7330202
7330203
7330204

feed-Itp tmdpjun

706000000 705000000 0.00043

1 501 cntrlvar 12

-1.0 0.0 0.0 0.0

0.0 2.0 0.0 0.0
10.0 0.0 0.0 0.0
20.0 0.0 0.0 0.0

*heat structures

* LHL Piping-

11011000 1 5 2 1 0.03625

11011100 0 2
11011101 0.00278,4

11011201 0001,4

11011301 0.0.4

11011401 568.0,5

11011501 101010000, 0, 1. 1. 0.21971, 1
11011601 0. 0. 0, 1. 0.21971, 1
11011701 0.0.0.0.0.0.0.1
I1011801 0. 10. 10. 0. 0. 0. 0. 1. 1

11011901 0. 10. 10. 0. 0. 0..- 0. 1. 1
*11011801 0. 0.0. 0.0. 0.21971. 1
*11011901 0. 0.0. 0.0, 0.21971, 1

7100000 scpbyps sngljun

7100101 709010000 705000000 0.0 0.0 0.0 0000

7100201 1 0.260.00.0

* Junction betw~een BLHL to SG Inlet Plenm

7210000 sggnlt sngl1jun

7210101 402010000 701000000 0.00091 0.336 0.336

7210201 1 0.260.00.0

*Junction between SG Outlet Plenum and Crossover Leg-

7220000 sg-ouri sngljun

7220101 701010000 403000000 0.00091 0.336 0.336

7220201 1 0.26 0.0 0.0

* Junction between Downcomer and Boiler

7310000 dcomeut sngljun

7310101 705010000 702000000 0.0 0.0 0.0 0100

7310201 1 0.0 0.00.0

* Junction Steam Discharge

7320000 sicamuts sngljun

7320101 704010000 707000000 0.0 0.0 0.0 0100
7320201 1 0.0 0.0 0.0

* ILHL Piping

0100

0100

11021000

11021100

11021101I

I11021201
11021301
1 1021401
1 1021501
1102 1502

11021503

11021504

11021601

11021602

11021603

11021604

11021701

1 1021801
11021901

011021801

* 11021802

*1102 1803

*110218041

0.0.4
568.0.5

102010000. 0. 1I. I,

102020000. 0. 1 . 1,

102030000. 0. 1 . I .

102040000. 0. 1I. I1.

0.0. 0. 1I. 0.57074.

0.0. 0. 1I. 0.17145.

0.0. 0. 1 . 0.17145.

0.0. 0. 1., 0.22504.

0. 0.0. 0.0. 0.0. 4

0. 10. 10. 0. 0. 0. 0
0. 10. 10. 0. 0. 0. 0

0.0.0.0.0.0.57074.1

0.0.0.0.0.0. 17 14 5.2

0.0.0.0.0.0.17145.3

0.0.0.0.0.0.22504.4

0.5'.'074. 1
0.171451 2
0.17145. 3

0.2:.504. 4

2

4

4 5 2 1 0.03332
0 2

0.00278.4

0001.4

1.4J

1.4
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-11021901 0,0.0,0.0,0.57074,1
-11021902 0,0.0,0.0,0.17145,2
0 11021903 0,0.0,0.0,0.17145,3
* 11021604 0,0.0,0.0,0.22504,4

* ILH-L Piping

11022000 2 5 2 1 0.02699
11022100 0 2
11022101 0.00238,4
11022201 0001,4

11022301 0.0,4

11022401 568.035

11022501 102050000,10000,1,1 ,0.38748.2

11022601 0,0,0.1.0.38748.2
11022701 0.0.0,0.0,0.0,2
11022801 0. 10. 10. 0. 0. 0. 0. 1.2

11022901 0. 10. 10. 0. 0. 0. 0. 1.2
* 11022801 0,0.0.0.0,0.38748.2
* 11022901 0,0.0,0.0,0.38748.2

*ILHL Piping

11032000 1 5 2 1 0.02699
*11032100 1022
11032100 0 2

11032101 0.00238 4

11032201 0001 4

11032301 0.0 4

11032401 568.0,5

11032501 103010000.0.1.1.0.55880,1
11032601 0.0.0.1.0.55880.1

11032701 0.0.0.0.0.0.0.1
11032801 0. 10. 10. 0. 0. 0. 0. 1. 1

11032901 0. 10. 10. 0. 0. 0. 0. 1.1
*11032801 0.0.0.0.0.0.55880.1
*11032901 0.0.0.0.0.0.55880.1

*ILHL Piping to SG Inlet Plenum

11042603
11042604

11042701
11042801

11042901
*11042801

* 11042802

011042803
*11042804

* 11042901

*11042902

* 11042903
*11042904

0,0,0,1,0.35560A4
0,0,0,1,0.64808,5
0,0.0,0.0,0.0,5

0. 10. 10. 0. 0. 0. 0. 1. 5

0. 10. 10. 0. 0. 0. 0. 1.5
0,0.0,0.0,0.23825,1

0,0.0,0.0,0.42494,2

0,0.0,0.0,0.35560,4

0,0.0,0.0,0.64808.5
0,0.0,0.0,0123825,1
0,0.0,0.0,0.42494,2
0,0.0,0.0,0.35560,3
0.0.0,0.0,0.64808,5

*IL Corssover Leg, Piping (I to 6)

11052000 6 5 2 1 0.02699
*11052100 1022

11052100 0 2

11052101 0.00238.4
11052201 0001.4
11052301 0.0,4
11052401 350.0,5
11052501 105010000.0. I.I.0.44488.I
11052502 105020000.0.1.1.0.40640.2

11052503 105030000.10000.1.1.0.35560.5

11052504 105060000,0.1.1.0.49301.6.

11052601 0.0.0.1.0.44488.1
11052602 0.0,0,1.0.40640,2
11052603 0.0,0.1,0.35560.5

110-52604 0.0.0.1.0.49301.6
11052701 0.0.0.0.0.0.0.6
.11052801 0. 10. 10. 0. 0. 0. 0. 1. 6
11052901 0. 10. 10. 0. 0. 0. 0. 1.6
*11052801 0.0.0.0.0.0.44488.1

* 11052802 0.0.0.0.0.0.40640.2
* 11052803 0.0.0.0.0.0.35560.5
*11052804 0.0.0.0.0.0.49301.6
-11052901 0.0.0,0.0,0.44488.1

* 11052902 0.0.0,0.0.0.4064 0.2

* 11052903 0.0.0.0.0.0.35560.5

*110-52904 0.0.0,0.0.0.4930 1.6

*IL Crossover Leg Piping (7 to 14)

11051000 8 S 2 1 0.03332
*11051100 1021

11051100 0 2

11051101 0.00278.4

11051201 0001.4

11051301 0.0.4

110-51401 550.0.5

11051501 105070000.0.1.1.0.58572.1

11042000 5 5 2 1 0.02699
*11042100 1022

11042100 0 2
11042101 0.00238.4

11042201 0001.4

11042301 0.0.4

11042401 568.0.5

11042501 104010000.0.1.1.0.23825.1
11042502 104020000.0.1.1.0.42494.2
11042503 104030000.10000.1.1.0.35560.4

11042504 104050000.0.1.1.0.64808.5

11042601 0.0.0.1.0.23825.1

11 042602 0.0.0.1.0.42494.2
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11051502 105080000,0,1.1,0.78740,3
11051503 105 100000,0,I1,1,0.26200.5
11051504 105 120000,10000,1,1,0.78740,7
11051505 105 140000,0,1,1.0.58572,8
11051601 0,0,0,1,0.58572,1
11051602 0,0,0,1,0.78740,3
11051603 0,0,0,1,0.26200,5
11051604 0,0,0,1,0.78740,7
11051605 0,0,0,1,0.58572.8
11051701 0,0.0,0.0,0.0,8
* 11051801 0,0.0,0.0,0.58572,1I
*11051802 0,0.0,0.0,0.78740,3

* 1105 1803 0,0Ot.0,0.0,06200,5
* 1105 1804 0.0.0,0.0,0.78740,7
'11051805 0,0.0,0.0,0.58572,8

*1105 1901 0,0.0,0.0,0.58572,1
* 11051902 0,0.0,0.0,0.78740,3

* 11051903 0,0.0,0.0,0.26200,5
-11051904 0,0.0,0.0,0.78740.7
* 11051905 0.0.0,0.0,0.58572,8
11051801 0. 10. 10. 0. 0. 0. 0. 1. 8

11051901 0. 10. 10. 0. 0. 0. 0. 1.8

I ILCL Piping (I to 4)

11061000 1 5 2 1 0.03332

*11061100 1021

11061100 0 2

11061101 0.00278,4
11061201 0001,4
11061301 0.0,4

11061401 550.0,5
11061501 106050000,0,1,1,0.75565,1
11061601 0,0,0,1,0.75565.1
11061701 0,0.0,0.0,0.0,1
*11061801 0,0.0,0.0,0.75565,1

*11061901 0,0.0,0.0,0.75565,1

11061801 0. 10. 10. 0. 0. 0. 0. 1. 1

11061901 0. 10. 10. 0. 0. 0. 0. 1.1

* Injection Nozzle Piping

11071000 1 5 2 1 3.332000c-02

*11071100 1021

11071100 0 2
11071101 0.00278,4
11071201 0001,4

11071301 0.0,4

11071401 550.0,5
11071501 107010000.0.1.1.0.79126.1

11071601 0.0.0.1.0.79126.1
11071701 0,0.0,0.0.0.0.1
* 11071801 0.0.01.0.0.0.79126.1

*11071901 0,0.0,0.0,0.79126.1

11071801 0. 10. 10. 0. 0. 0. 0. 1.1

11071901 0. 10. 10. 0. 0. 0. 0. 1.1

11063000 4 5 2 1 0.01699

11063100 0 2
11063101 0.00178.4
11063201 0001.4

11063301 0.0.4

11063401 550.0.5

11063501 106010000.0.1.1.0.44805.1

11063502 106020000,0.1.1.1.14808.2

11063503 106030000,0.1.1.0.60046.3
11063504 106040000.0.1.1.0.74320A4
11063601 0.0.0.1.0.44805.1

11063602 0.10.0,1.1.14808.2
11063603 0.0.0.1.0.60046.3
11063604 0,0,0.1,0.74320.4
11063701 0,0.0.0.0,0.0,4
* 11063801 0,.0.0.0.0,0.44805.1
*11063802 0.0.0.0.0.1.14808.2

* 11063803 0.0.0.0.0,0.60046.3
* 11063804 0.0.0.0.0,0.74320.4

*11063901 0.0.0.0.0.0.44805.1
*11063902 0.0.0.0.0.I.14808.2
* 11063903 0.0.0.0.0,0.6004 6.3
* 11063904 0,0.0.0.0.0.74320.4

11063801 0. 10. 10. 0. 0. 0. 0. 1.4

11063901 0. 10. 10. 0. 0. 0. 0. 1.4

* ILCL Nozzle (to RV) Piping

11081000 1 5 2 I 0.03625
*11081100 loll

11081100 0 2
11081101 0.00239.4

11081201 0001,4

11081301 0.0,4

11081401 550.0.,)

11081501 108010000.0.1.1.0.1816 1.1
11081601 0.0.0.I1.0. 18 f61.1

11081701 0.0.0.0.0.0.0.1
*11081801 0.0.0.0.0.0.18161.1
*11081901 0.0.0.0.0.0.18161.1

11081801 0. 10. 10. 0. 0. 0. 0. 1. 1

1108I90I 0. 10. 10. 0. 0. 0. 0. 1.1

* 11. SG U-tubcs

* I1-CL Piping (5) 12001000 18 5 2 1 0.00987

12001100 0 2
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12001101 0.00031, 4

12001201 0002,4

12001301 0.0, 4

12001401 550.0, 5

' left bridry incre B.C typ factor no

12001501 201020000,0, 1, 1, 7.30986, 1
12001502 201030000, 10000, 1, 1, 7.23366, 7

12001503 201090000,0, 1, 1, 2.91468, 8

12001504 201100000, 10000, 1, 1, 2.06466, 10

12001505 201120000,0, 1, 1, 2.91468,11

12001506 201130000, 10000, 1, 1, 7.23366, 17

12001507 201190000,0, 1, 1, 7.30986,18

* ri.-htbndry incre B.C typ factor no

12012505 202100000.0, 1. 1
12012601 202010000,0, L. 1
12012602 202020000, 10000.1
12012603 202080000,0, 1, 1
12012604 202090000,0, 1. 1

12012605 202100000,0. 1, 1
12012701 0,0.0.0.0,0.0.10
*12012801 0?0.0,0.0,I.21831,1
* 12012802 0,0.0,0.0,1.20561,7

*12012803 0,0.0,0.0,0.48578,8
* 12012804 0,0.0,0.0.0.58737,9

#12012805 0,0.0,0.0,0.41891.10
*12012901 0,0.0.0.0,1.21831.1l
-12012902 0,0.0.0.0,1.20561.7

* 12012903 0,0.0,0.0,0.48578U
* 12012904 0,0.0,0.0,0.58737,9
* 12012905 0.0.0.0.0,0.41891,1 0

12012801 0. 10. 10. 0. 0.
12012901 0. 10. 10. 0. 0.

I,

0.41891, 10

1.21831. 1
1. 1.20561, 7

0.48578. 8
0.58737. 9
0.41891. 10

0. 0. 1.10
0. 0. 1.10

12001601 202010000,0,. 1, 1,

12001602 202020000, 10000,

12001603 202080000, 0, 1, 1,

12001604 202090000,0, 1, 1,
12001605 202080000, 0, 1. 1,
12001606 202070000, -10000,

12001607 202010000. 0, 1, 1,

7-30986, 1

1, 1, 7.23366, 7

2.91468, 8
2.06466, 10
2.91468,11

1, 1, 7.23366, 17
7.30986. 18

* IL SG Shroud Wall

12001701 0. 0.0. 0.0, 0.0, 18
* 12001801 0, 0.01974, 0.01974. 1.21831. 1

* 12001802 0. 0.01974, 0.01974. 1.20561. 7
* 12001803 0, 0.01974. 0.01974, 0.48578, 8

*12001804 0, 0.01974. 0.01974. 0.34411,10
* 12001805 0, 0.01974. 0.01974, 0.48578. 11
* 12001806 0, 0.01974. 0.01974, 1.20561. 17
* 12001807 0. 0.01974. 0.01974. 1.2 101. 18
* 12001901 0. 0.00635. 0.00635. 1.21831. I

* 12001902 0, 0.00635. 0.00635. 1.20561. 7
* 12001903 0. 0.00635. 0.00635, 0.48578. 8

* 12001904 0. 0.00635. 0.00635. 0.34411. 10
* 12001905 0. 0.00635. 0.00635. 0.48578. 11
*12001906 0, 0.00635, 0.00635, 1.20561.17
* 12001907 0. 0.00635, 0.00635.1.21831.18

12.001801 0. 10. 130. 0. 0. 0. 0. 3. 18
12001901 0. 10. 10. 0. 0. 0. 0. 1.18

12022000 10 5 2 I 0.10578
12022100 0 2
12022101 0.00094.4
12022201 0001.4
12022301 0.0,4

12022400 2001

12022501 202010000,0,1.1,.21831t]
12022502 202020000,10000.1.1.1.20561.7

12022503 202080000.0,1,1.0.48578.8
12022504 202090000.0,I.1.0.58737.9
12022505 202100000?0,1,I1.0.4189 1.10

12022601 205100000..0I.1.1..2183 1.1

12022602 205090000,-10000.1 .1.1.20561.7
12022603 205030000.0.1, 1.0.48578.8

12022604 205020000,0.,1,,0.58737,9
12022605 205010000,0.1,1.0.4189 1,I10
12022701 0.0.0,0.0,0.0,10
* 12022801 0.0.03108,0.04968.1.2183 1,1

* 12022802 0.0.03108,0.04968.1.20561.7
* 12022803 0.0.04063.0.07265.0.48578.8
* 12022804 0.0.05956.0.11346.0.58737.9
* 12022805 0.0.06729,0. 18 133.0.4189 1.10
* 12022901 0.0.0.0.0,1.21831.1
* 12022902 0.0.0.0.0.1.20561.7
* 12022903 0.0.0.0.0.0.40578.8
* 12022904 0.0.0.0.0.0.58737.9

*12022905 0.0.0.0.0.0.4 1891.10
12022803 0. 30. 10. 0. 0. 0. 0. 1. 10
12022901 0. 10. 10. 0. 0. 0. 0. 1. 10

12012000

12012100

12012101

12012201

12012301
12012400
12012501
12012502
12012503
12012504

10 5 2 I 0.07479

0 2
0.00937.4
0006.4
0.0.4

2001
202010000.0. 1. 1. 1.21831. 1
202020000. 10000. 1. 1. 1.20561. 7
202080000.0. 1. 1. 0.48-578. 8
202090000.0. 1. 1. 0.58737. 9 * 11. SG IDowncomer Internal Structure
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12032000 10 5 2 1 0.11074
12032100 0 2

12032101 0.00238.4
12032201 0001,4

12032301 0.0.4

12032400 2001

12032501 205010000,0,1,1,0.35840,1

12032502 205020000,0,1,1,0.50253,2
12032503 205030000,0,1,1,0.41561,3
12032504 205040000,10000,1,1,1.03147,9
12032505 205100000,0,1,1,1 .04234. 10
12032601 205010000,0,1,1,0.35840.1
12032602 205020000.0,1,1.0.50253.2
12032603 205030000,0,1,1,0.41561,3
12032604 205040000,10000,1,1,1.03147,9
12032605 205100000,0,1,1,1.04234,10

12032701 0.0.0,0.0,0.0,10
* 12032801 0.0.0,0.0,0.4189 1,1
*12032802 0,0.0,0.0,0.58737,2

* 12032803 0.0.0.0.0,0.48578,3
*12032804 0.0.0.0.0,1.20561.9
*12032805 0.0.0,0.0,1.21831,10

* 12032901 0.0.0,0.0.0.41891,1
*12032902 0.0.0.0.0,0.58737.2
*1203 2903 0.0.0.0.0.0.48578.3
* 12032904 0,0.0,0.0,I.20561.9
* 12032905 0,0.0.10.0. 1.2183 1.10

12032801 0. 10. 10. 0. 0. 0. 0. 1.10
12032901 0. 10. 10. 0. 0. 0. 0. 1. tO

IL SG Shroud Wall Upper Part

12042000 3 5 2 1 0.13233

12042100 0 2
12042101 0.00105.4
12042201 0001.4
12042301 0.0.4
12042400 2001

12042501 20211I0000.0.1,1,0-37827.1
12042502 202120000.0.1.1.0.50635.2
12042503 203010000.0.1.1.0.50635.3
12042601 209020000.0.1.1.0.37827.1
12042602 209010000,0.1 .1,0.5063i5.2

12042603 203010000.0.1,1.0.5063i.3

12042701 0.0.0.0.0.0.0.3

*12042801 0.0.0.0.0.0.37827.1
*12042802 0.0.0.0.0.0.50635.3
* 12042901 0.0.0.0.0.0.37827.1
* 12042902 0.0.0.0.0.0.50635.3
12042801 0. 10. 10. 0. 0. 0. 0. 1.3

12042901 0. 10. 10. 0. 0. 0. 0. 1.3

IL SG Outer Wall to Environment

12053000 10 5 2 1 0.12146

12053100 0 2

12053101 0.00377,4
12053201 0001,4
12053301 0.0,4
12053400 2001
12053501 205010000?0,1,1,0.41891,1
12053502 205020000,0,1,1,0.58737,2
12053503 205030000.011,1,0.4857U,
12053504 205040000,10000,1,1,1.20561,9
12053505 205100000.0,1,1,1.2183 1,10
12053601 -200,0,3205.1,0O.4189 1,1

12053602 -200,0,3205,1,0.58737,2
12053603 -200,0,3205,1,0.48578,3
12053604 -200,0,3205,1,1.20561,9
12053605 -200,0,3205.1,1.2183 1,I10
12053701 0,0.0,0.0,0.0, 10
012053801 0,0.0,0.0,0.41891,1
*12053 802 0,00,0.0,.0.58737,2
-12053803 0,0.0,0.0,0.48578,3
*12053804 0,0.0,0.0,1.20561,9
*12053805 0,0.0.0.0.1.21831,10
*12053901 0.0.0,0.0.0.41891,1

*12053902 0,0.0.0.0,0.58737-2

-12053903 0.0.0,0.0.0.485 78.3

*12053904 0.0.0.0.0.1.20561,9

*12053905 0.0.0,0.0,1.21831,10

12053801 0. 10. 10. 0. 0. 0. 0. 1. 10

12053901 0. 10. 10. 0. 0. 0. 0. 1 10

IL SG Outer Wall at Steam Dome

12054000 4 5 2 1 0.20477

12054100 0 2
12054101 0.00596.4
12054201 0001.4
12054301 0.0,4
12054400 2001
12054501 204010000.0.1,1,0.40005,1I
12054502 203010000.0.1.1.0.50635.2
12054503 20901 0000.0j1.1.0.50635.3
12054504 209020000.0,1.1.0.37827.4
12054601 .200. 0. 3204. 1.0.40005.1
12054602 .200, 0. 3204. 1.0.50635.2
120-54603 -200. 0. 3204. 1.0.50635.3
12054604 -200. 0. 3204. 1.0.37827.4
12054701 0.0.0.0.0.0.0.4
*120-54801 0.0.0.0.0.0.40005.1
*120-54802 -0.0.0.0.0.0.5063 5.3
*12054803 0.0.0.0.0.0.37827.4
*120-54901 0.0.0.0.0.0.40005.1
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a 12054902 0,0.0,0.0,0.50635,3
* 12054903 0,0.0,0.0,0.37827,4

12054801 0. 10. 10. 0. 0. 0. 0. 1.4
12054901 0. 10. 10. 0. 0. 0. 0. 1.4

* IL Steam Dome Outer Wall

12055000 1 5 1 1 0.0
12055100 0 2
12055101 0.00596,4
12055201 0001,4
12055301 0.0,4
12055401 543.0,5
12055501 204010000,0,1,0,0.13174.1
12055601 0,0,0,0,0.13174,1
12055701 0,0.0,0.0,0.0,1
*12055801 0,0.0,0.0,0.40955,1
* 12055901 0,0.0,0.0,0.40955,1
12055801 0. 10. 10. 0. 0. 0. 0. 1.1I
12055901 0. 10. 10. 0. 0. 0. 0. 1.1I

* Pressurizer walls

13011000 6521 1.0795c-01
13011100 0 2
13011101 0.007144.4
13011201 0001,4
13011301 0.0,4

13011401 600.0,5

13011501 301010000,0.1,1,0.183565.1

13011502 301020000.10000.1,1.0.2549.5

13011503 301050000,01,1~.0.00686.6

13011601 0.0,0,1.0.183565.1

13011602 0.0.0.1.0.2549.5
13011603 0.0.0.1,0.00686.6

13011701 0.0.0.0.0.0.0,6
*13011801 0.0.0.0.0.0.183564.2
* 13011802 0.0.0,0.0,0.2549,5
* 13011803 0.0.0.0.0.0.00686,6
*13011901 0.0.0.0.0.0.183564,2
-110!!1902 0.0.0,0.0.0.2549,5

* 13011903 0.0.0.0.0.0.00686.6

13011801 0. 10. 10. 0. 0. 0. 0. 1. 6

13011901 0. 10. 10. 0. 0. 0. 0. 1.6

Pressurizer I Icatcr

13012000 252 1 0.0
13012100 0 2

13012101 0.00210.4
13012201 0001.4

13012301 1.0.1

13012302 0.0.4

13012401 -615.0,5
13012501 0,0,0,1,5.91312,2

13012601 301050000,-10000,1,1,5.91312,2
13012701 300,0.5,0.0,0.0,2
*13012901 0,0.0,0.0 168,0.24638,2
13012801 0. 10. 10. 0. 0. 0. 0. 1.2
13012901 0. 10. 10. 0. 0. 0. 0. 1.2

* Surgr Line Wall

13022000 15 21 1.560000e-02
13022100 0 2
1302210! 0.00178,4

13022201 0001,4
13022301 0.0,4
13022400 3011
13022501 302010000.0,1,1,0.36713,1
13022601 0,0,0,1,0.36713,1
13022701 0,0.0,0.0,0.0,1
* 13022801 0,0.0,0.0,0.22860,1
* 13022901 0,0.0,0.0,0.22860,1

13022801 0. 10. 10. 0. 0. 0. 0. 1. 1
13022901 0. 10. 10. 0. 0. 0. 0. 1. 1

aSurgeline Outer Wall

13023000 6 5 21 4.70000c-03

13023100 0 2

13023101 0.00098.4
13023201 0001,4
13023301 0.04
13023400 3011
13023501 302020000.0,1.1.0.1 778.1

13023502 302030000,0.1.1.0.48895.2

13023503 302040000.10000.1.1.0.673 1,6
13023601 0.0.0.1,0.1778,1

13023602 0.0.0.1.0.48895.2

13023603 0.0.0.1.0.6731,6

13023701 0,0.0.0.0,0.0,6
* 13023801 0.0.0,0.0.0.1778.1

* 13023802 0,0.0,0.0,0.48895.2

* 13023803 0.0.0.0.0.0.6731.6

* 13023901 0.0.0,0.0.0.1778.1

*13023902 0.0.0,0.0.0.48895.2

* 13023903 0.0.0.0.0.0.6731,6

13023801 0. 10. 10. 0. 0. 0. 0. 1. 6

13023901 0. 10. 10. 0. 0. 0. 0. 1.6

Broken Loop Piping-

13 LIL Piping-

14011000 1 5 2 1 0.03332
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*14011100 1021

14011100 0 2

14011101 0.00278,4

14011201 0001,4

14011301 0.0,4
14011401 568.0,5
14011501 401010000,0,1,1,0.408 18,!

14011601 0,0,0,1,0.40818,1
14011701 0,0.0,0.0,0.0,1
*14011801 0,0.0,0.0,0.40818,1

* 14011901 0,0.0,0.0,0.40818,1
14011801 0. 10. 10. 0. 0. 0. 0. 1. 1
14011901 0. 10. 10. 0. 0. 0. 0. 1.1

BLHL Piping-

14021000 7 5 2 1 0.01699

14021100 0 2

14021101 0.00178,4

14021201 0001,4

14021301 0.024

14021401 568.0,5
14021501 402010000,0,1,1,0.60985,1

14021502 402020000,0,1,1I.0.40860,2

14021503 402030000.0,1.1,0.98572.3
14021504 402040000.0.1.1.0.41783.4

14021505 402050000.0.1.1,0.35235,5
14021506 402060000.0.1.1.0.34925.6

14021507 402070000,0?,I1.0.60879,7

14021601 0,0.0,1,0.60985,1

14021602 0.0.0.1,0.40860.2

14021603 0.0.0.1.0.98572.3

14021604 0.0.0.1.0.41Y83.4

14021605 0.0.0.1.0.35235.5

14021606 0.0.0.1.0.34925.6

14021607 0.0.0.1.0.60879.7
14021701 0,0.0.0.0.0.0.7
* 14021801 0.0.0,0.0,0.60985.I

* 14021802 0.0.0,0.0.0.40860,2

* 14021803 0.0.0,0.0,0.98572,3

* 14021804 0.0.0,0.0,0.41783.4

* 14021805 0.0.0.0.0.0.35235.5

* 14021806 0.0.0.0.0.0.34925.6
* 14021807 0.0.0.0.0,0.60879.7

* 14021901 0.0.0.0.0.0.60985.1

* 14021902 0,0.0.0.0,0.40860.2

* 14021903 0.0.0.0.0.0.98572.3

*14021904 0.0.0.0.0.0.4 1783.4
* 14021905 0.0.0.0.0.0.35235.5

* 14021906 0.0.0.0.0.0.34925.6

*14021907 0.0.0.0.0.0.60879.7

14021801 0. 10. 10. 0. 0. 0. 0. 1. 7

1402190! 0. 10. 10. 0. 0. 0. 0. 1.7

* BL Crossover Leg Piping

*14031000 1 5 2 1 0.01699

14031000 12 5 2 1 0.01699

*14031100 4021

14031100 0 2
14031101 0.00178,4

14031201 0001A4

14031301 0.0,4

14031401 557.0,5

14031501 403010000,0,1,1,0.49424,1

14031502 403020000,0.1,I,0.34925.2

14031503 403030000,0.1,1,0.35235,3

14031504 403040000,0.,1I,0.34925,4

14031505 403050000.0,1,1,1.08318.5

14031506 403060000,10000,1,1,0.78512.7
14031507 403080000,10000,1,I,'0.48944.9

14031508 403100000.10000,1.1,0.78512?11I

14031509 403120000.,0,1,1,0.70002,12
14031601 0,0,0,1,0.49424,1

14031602 0,0,0.1,0.34925,2

14031603 0,0.0,1,0.35235,3

14031604 0,0,0.1.0.34925,4
14031605 0.0.0.1.1.08318,5
14031606 0.0.0.1.0.78512.7

14031607 0.0.0.1.0.48944,9

1403160S 0.0.0.I.0.78512.11I

14031609 0,0,.0,1,0.70002,12

14031701 0,0.0.0.0.0.0.12
* 14031801 0.0.0.0.0.0.49424,1

*14031802 0.0.0,0.0.0.34925.2

* 14031803 0.0.0.0.0.0.35235.3

* 14031804 0.0.0.0.0.0.34925.4

* 14031805 0.0.0.0.0.1.08318.5
014031806 0.0.0.0.0.0.785 12.7

$14031807 0.0.0.0.0.0.48944,9
* 14031808 0.0.0.0.0.0.78512.11I

*14031809 0.0.0,0.0.0.70002.12

* 14031901 0.0.0.0.0.0.49424.1

* 14031902 0.0.0,0.0,0.34925.2

*14031903 0.0.0.0.0.0.35235.3

*14031904 0.0.0.0.0.0.34925.4

*14031905 0.0.0.0.0.1.08318.5

*1403 1906 0.0.0.0.0.0.78512.7

$14031907 0.0.0.0.0.0.48944.9

'14031908 0.0.0.0.0.0.78512,11

*14031909 0.0.0.0.0.0.70002.12

14031801 0. 10. 10. 0. 0. 0. 0. 1. 12

14031901 0. 10. 10. 0. 0. 0. 0. 1. 12

131-LCL Pliping-
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14041000 3 521 1.699000e-02
*14041100 4021

14041100 0 2

14041101 0.00178,4

14041201 0001,4

14041301 0.0,4

*14041400 4031

14041401 557.0 5
14041501 404010000,0,1,1,0.60046,1
14041502 405010000,0,1,1,0.50216,2
14041503 405020000,0,1,1,0.71145,3
14041601 0,0,0,1,0.60046,1
14041602 0,0,0,1,0.50216-2
1404 1603 0,0,0,1,0.71145-3
14041701 0,0.0,0.0,0.0,3
*14041801 0,0.0,0.0,0.6006,1
-14041802 0,0.0.0.0,0.50216,2
* 14041803 0,0.0,0.0,0.71145,3

'14041901 0,0.0.0.0,0.60046.1

* 14041902 0,0.0.0.0,0.50216,2
* 14041903 0,0.0,0.0,0.71145,3

14041801. 0. 10. 10. 0. 0. 0. 0. 1. 3

14041901 0. 10. 10. 0. 0. 0. 0. 1.3

BLCL Piping

14051000 1 5 2 1 0.03332

*14051100 1021
14051100 0 2

14051101 0.00278.4

14051201 0001.4

14051301 0.0.4

14051401 557. 5
14051501 406010000 0 1 1 0.471681
14051601 0 0 0 1 0.471681

14051701 0 0.0 0.0 0.0 1
*14031801 0 0.0 0.0 0.471681
*14051901 0 0.0 0.0 0.471681

14051801 0. 10. 10. 0. 0. 0. 0. 1.1I
14051901 0. 10. 10. 0. 0. 0. 0. 1.1

*Reactor Vessel Structure

15011601

15011701
'15011801

'15011901

15011801
15011901

0, 0, 0, 0, 0.05200, 1

0, 0.0 0.0 0.0 1
0, 0, 0.0,0.0,0.2S730, I

0, 0, 0.0,0.0,0.25730, 1

0. 10. 10. 0. 0. 0. 0. 1. 1

0. 10. 10. 0. 0. 0. 0. 1.1

15012000 4 5 2 1 0

15012100 0 2

15012101 0.00134, 4

15012201 0003,4

15012301 0.0, 4

15012400 5011

15012501 0, 0,0, 1,3.556t,1

15012502 0,0,0,1, 5.501,2

15012503 t0, 0,0,1,7.93125, 3
15012504 0, 0,0,1,4.534,4

15012601 501010000, 0, 1,1, 3.556, 1
15012602 502010000, 0, 1, 1, 5.501, 2
15012603 503010000, 0, 1, 1, 7.93125, 3
15012604 504010000, 0, 1,1, 4.534, 4
15012701 0.0.0,0.0,0.0,4
'15012901 0, 0.0, 0.0, 0, 0.14224, 1
'15012902 0. 0.0. 0.0, 0. 0.22004,2
'15012903 0. 0.0, 0.0, 0. 0.31725. 3
'15012904 0. 0.0.,0.0, 0,0.18S13 6, 4
15012801 0. 10. 10. 0. 0. 0.. 0. 1.4
15012901 0. 10. 10. 0. 0. 0. 0. 1.4

" Implementin~g two core channel mod;-I
" power ratio av~g:hot=6O:40

* average care

15013000 16 11 2 1 0
15013100 0 2
15013101 0.000529 3
15013102 0.000406 5

15013103 0.000656 8

15013104 0.000495 10
15013201 0004.3
15013202 0005,5

15013203 0004.8

1-5013204 0001. 10

15013301 0.0. 3
15013302 1.0. S
15013303 0.0. 10

15013401 557.0. 11

1-5013501 0. 0. 0.0. 0.0. 16
'15013601 505010000. 10000. 1. 1. 13.4112.2

'15013602 505030000. 10000. 1. 1. 6.7056. 6
'15013603 505070000. 10000. 1. 1. 13.4112. 8

* Lower Plenum Wall

15011000 1 5 1 1 0

15011100 0 2
15011101 0.0370 4
1-5011201 0001.4

15011301 0.0.4
15011401 557.0 5
15011S01 501010000. 0. 1. 0. 0.05200.1
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*15013604 505010000. 10000. 1, 1. 1.8288. 10

*15013605 505030000, 10000. 1, 1, 0.9144, 14

$15013606 505070000. 10000, 1, 1. 1.8288, 16

*implement 50:50 heat transfer area

15013601 5050 10000, 10000, 1, 1, 6.70560, 2

15013602 505030000,10000, 1,1,3.35280 6

15013603 505070000, 10000, 1, 1,.6.70560, 8

15013604 505010000, 10000, 1, 1, 0.91440 10

15013605 505030000, 10000. 1, 1,0.45720 14

15013606 505070000, 10000, 1,1. 0.91440 16

15013701 500, 0.07500, 0.0. 0.0, 1

15013702 500. 0. 17583r 0.0, 0.0. 2

15013703 500, 0. 12000. 0.0, 0.0, 3
15013704 500, 0. 12917,0O.0, 0.0. 4
15013705 500, 0.12917.,0.0. 0.0, 5
15013706 500, 0. 12000, 0.0, 0.0, 6
15013707 500. 0. 17583.,0.0, 0.0, 7
15013708 500. 0.07500, 0.0, 0.0, 8
15013709 0. 0.0,0.0.0.0, 16
*15013901 0, 0.0, 0.0 1357. 0.6096, 2
*15013902 0. 0.0. 0.0 1357.0-3048, 6
* 15013903 0. 0.0. 0.0 1357. 0.6096, 10
*15 013904 0. 0.0, 0.01357. 0-3048.14
* 15013905 0. 0.0. 0.01357. 0.6096.16
15013801 0. 10. 10. 0. 0. 0. 0. 1. 16
15013901 0. 10. 10. 0. 0. 0. 0. 1.16

hot channel core

15513701 550. 0.07500, 0.0, 0.0, 1
15513702 550, 0.17583, 0.0,0.0,2
15513703 550, 0.12000, 0.0,0.0,3
15513704 550. 0.12917, 0.0,0.0,4
15513705 550. 0.12917, 0.0, 0.0, 5
15513706 550, 0.12000, 0.0, 0.0, 6
15513707 550, 0.17583, 0.0, 0.0, 7
15513708 550, 0.07500, 0.0, 0.0, 8
15513709 0, 0.0, 0.0, 0.0, 16
*15513901 0, 0.0, 0.01357,0.6096,2
*15513902 0, 0.0, 0.01357,0.3048, 6
$15513903 0, 0.0.,0.01357,0.6096,10
*8155 13904 0? 0.0. 0.01357,'0.3048.14
*15513905 0, 0.0, 0.01357, 0.6096.16
15513801 0. 10. 10. 0. 0. 0. 0. 1. 16
15513901 0. 10. 10. 0. 0. 0. 0. 1 16

15513000
15513100

15513101

15513102

15513103

15513104
15513201
15513202
15513203
15513204
15513301

15513302
15513303
15513401

155 13501
15513601
15513602
15513603
!5513604
15513605
15513606

16 11 2 1 0
0 2
0.000529 3
0.000406 5
0.0006-56 8
0.000495 10
0004.3
0005. 5
0004. 8
0001. 10
0.0. 3
1.0. 5

0.0. 10
557.0. 11
0.0. 0. 0.0.0. 16
555010000. 10000.1I. 1. 6.70560. 2
555030000. 10000. 1. 1.3.35280 6
555070000. 10000.1I. 1. 6.70560. 8
555010000. 10000.1. 1. 0.91440 10
555030000. 10000. 1. 1.0.45720 14

.555070000. 10000.1. 1.0.91440 16

Lowe Plenum Wall

15021000 1 5 2 1 1.286500e-01
15021100 0 2

15021101 0.01568 4

15021201 0001,4
15021301 0.01. 4
15021401 557.0 5
15021501 501010000,0, 1. 1. 0.14224,1

15021601 0. ý0.0.1, 0.14224. 1

15021701 0. 0.0. 0.0. 0.0. 1
*15021801 0. 0.0, 0.0. 0.0.1
-15021901 0. 0.0, 0.0, 0.0. 1
15021801 0. 10. 10. 0. 0. 0. 0. 1. 1
15021901 0. 10. 10. 0. 0. 0. 0. 1 1

15022000 1 5 2 1 9.771000e-02
1-5022100 0 2
15022101 0.01588 4
15022201 0001.4
15022301 0.0. 4
15022401 557.0 5
15022501 502010000. 0, 1. 1I, 0.22(04.1I
15022601 0. 0, 0. 1. 0.22004.1I
15022701 0. 0.0. 0.0. 0.0. 1
*15022801 0. 0.0. 0.0. 0.22004.1I
'15022901 0. 0.0. 0.0. 0.22004. 1
15022801 0. 10. 10. 0. 0. 0. 0. 1.1I
15022901 0. 10. 10. 0. 0. 0. 0. 1.1

SExternal Dow~ncomcr Outer Wall

15023000 1 5 2 1 7.621lOOec-02

15023100 0 2
15023101 0.0 1588 4

1-5023201 0001.4
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15023301 0.0, 4
15023401 557.0 5

15023501 519010000,0, 1, 1, 0.29337,1
15023601 0, 0, 0, 1, 0.29337, 1
15023701 0, 0.0.0.0, 0.0, 1
$15023801 0, 0.0,0.0,0.29337,1
'15023901 0, 0.0, 0.0,0.29337, 1

15023801 0. 10. 10. 0. 0. 0. 0. 1. 1
15023901 0. 10. 10. 0. 0. 0. 0. 1.1

*External Downcomer Outer Wall

15031000 10 5 2 1 0.02775
15031100 0 2
15031101 0.00471 4

15031201 0001,4

15031301 0.0, 4

15031401 557.0 5

15031501 518010000,10000.1,1, 0.4890, 9

15031502 518100000,0,1,I 0.37661,10

15031601 0, 0, 0, 1. 0.4890, 9
15031602 0. 0, 0,A1 0.37661,10

15031701 0. 0.0,0.0. 0.0. 10

*15031801 0. 0.0, 0.0,0.4890. 9
*15031802 0. 0.0.0.0.0.37661.10

*15031901 0. 0.0, 0.0. 0.4890. 9

*15031902 0. 0.0. 0.0. 0.37661.10

15031801 0. 10. 10. 0. 0. 0. 0. 1. 10

15031901 0. 10. 10. 0. 0. 0. 0. 1.10

Internal WVall between Downcomer and Lower Plenum

15025401 557.0 5
15025501 504010000, 0, 1 , I. 0.18136,1
15025502 505010000, 0, 1 , 1, 0.0762, 2
15025601 0,0,0, 1,0.18136, 1
15025602 0,0, 0, 1,0.0762. 2

15025701 0, 0.0,0.0,0.0,2
'15025801 0, 0.0, 0.0, 0.18136,1I

* 15025802 0,0.0,0.0,0.0762, 2

'15025901 0, 0.0, 0.0, 0.18136, 1

'15025902 0,0.0,0.0,0.0762, 2

15025801 0. 10. 10. 0. 0. 0. 0. 1.2

15025901 0. 10. 10. 0. 0. 0. 0. 1.2

*Active Core Outer WallI

15014000 8 5 2 1 4.041000e-02

15014100 0 2

15014101 0.01093 4

15014201 0001,4

15014301 0.0, 4

15014401 575.5,5

15014501 505010000,0,1. 1, 0.5334, 1
15014502 505020000,0, 1. 1, 0.6096, 2

15014503 505030000, 10000, 1. 1. 0.3048. 6
t5014504 505070000, 10000, 1. 1. 0.6096. 8

15014601 0, 0, 0, 1, 0.5334. 1
15014602 0, 0, 0.1, 0.6096, .2

15014603 0, 0, 0,1I, 0.3048. 6

15014604 0, 0, 0, 1? 0.6096. 8

15014701 0, 0.0.0.0% 0.0. 8

*15014801 0. 0.0.0.0. 0.5334. I

015014802 0. 0.0.0.0. 0.6096. 2

*15014803 0. 0.0.0.0. 0.3048. 6
015014804 0, 0.0.0.0. 0.6096. 8
*15014901 0. 0.0.0.0. 0.5334. 1
*15014902 0. 0.0.0.0. 0.6096. 2

*15014903 0. 0.0,0.0, 0.3048. 6

'15014904 0. 0.0.0.0. 0.6096. 8

15014801 0. 10. 10. 0. 0. 0. 0. 1.8

15014901 0. 10. 10. 0. 0. 0. 0. 1.8

External Dowvncomer Upper Part Outer Wall

15024000 I 5 2 I 0.05121
15024100 0 2

15024101 0.00160 4

15024201 0001.4

15024301 0.0. 4

15024401 557.0 5

15024501 503010000.0. 1. 1. 0.31725.

15024601 519010000. 0. 1. I. 0.31725.1

15024701 0. 0.0.0.0.0.0. 1

* 15024801 0. 0.0. 0.0.0.31725. I

'15024901 0. 0.0. 0.0. 0.31725. I

15024801 0. 10. 10. 0. 0. 0. 0. 1.1I

15024901 0. 10. 10. 0. 0. 0. 0. 1.1I

* Outer WVall of Core Inlet Volume

15025000 2 5 2 I 4.04 100~e-02

15025100 0 2

15025101 0.0176i 4

15025201 0001.4

155025301 0.0. 4

'15015000

*15015100
*15015101
*15015201
*15015301

*15015400

'15015501

*15015601
*15015701

"*15015801

1 S 2 1 0.
0 2
0.02858 4

0001.4

0.0. 4

i01 I

516010000.0.1. 1. 0.3765. 1
0. 0. 0.1. 0.3765. 1
0. 0.0.0.0.0.0. I

0. 0.0.0.0. 0.54381.1
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**j5015901 0.. 0.0,0.0. 0.54381. 1
*15015801 0. 10. 10. 0. 0. 0. 0. 1.1
*15015901 0. 10. 10. 0. 0. 0. 0. 1.1

*External Downmcomer Middle Part Outer Wall

15016000 2 5 2 1 3.810000e-02
15016100 0 2
15016101 0.00572 4

15016201 0001,4

15016301 0.0, 4

15016400 5011

15016501 0, 0, 0, 1. 0.26670. 1
15016502 0, 0, 0?,1.0.38418, 2

15016601 516010000,0.1I, 1, 0.26670.. 1

15016602 517010000,M., 1, 0.38418, 2

15016701 0, 0.0.0.0,0.0, 2
* 15016801 0, 0.0,0.0, 0.26670, 1
*15016802 0, 0.0,0.0, 0.38418, 2

*15016901 0, 0.0.0.0. 0.26670, 1
*15016902 0, 0.0,0.0, 0.38418. 2

15016801 0. 10. 10. 0. 0. 0. 0. 1.2

15016901 0. 10. 10. 0. 0. 0. 0. 1.2

* External Downcomer Outer Wall

15017000 2 5 2 1 0.08272

15017100 0 2

15017101 0.00671 4

15017201 0001.4

15017301 0.0. 4

15017400 5011
15017501 516010000.0.1. 1. 0.26670.1

15017502 517010000.0.1. 1. 0.38418 2

15017601 0. 0. 0. 1. 0.26670. I

15017602 0. 0. 0.1I. 0.38418. 2

15017701 0. 0.0.0.0. 0.0. 2
*15017801 0. 0.0.0.0. 0.26670. 1

*15017802 0, 0.0.0.0. 0.38418? 2

*15017901 0. 0.0.0.0. 0.26670, 1
*15017902 0. 0.0.0.0. 0.38418. 2

15017801 0. 10. 10. 0. 0. 0. 0. 1.2

15017901 0. 10. 10. 0. 0. 0. 0. 1.2

*Core Outlet Wall

15041000 1 5 2 1 0.
*15041100 5012

15041100 0 2

15041101 0.00134. 4

15041201 0003.4

15041301 0.0.4

15041401 594.0. 5

15041501 0, 0, 0, 1, 5.08. 1
15041601 506010000,0.l1, 1, 5.08,1
15041701 0, 0.0,0.0,0.0, 1

*15041801 0, 0.0,0.0, 0.2032, 1

*15041901 0. 0.0.0.0, 0.2032, 1
15041801 0. 10. 10. 0. 0. 0. 0. 1.1I

15041901 0. 10. 10. 0. 0. 0. 0. 1.1I

* Core Outlet Wall

15042000 1 5 2 1 0.04166
15042100 0 2

15042101 0.01816 4

15042201 0001,4

15042301 0.0, 4

15042400 5041

15042501 506010000,0.1I. 1. 0.30505.1

15042601 0. 0. 0, 1. 0.30505. 1
15042701 0. 0.0,0.0,0.0, 1

* 15042801 0. 0.0,0.0, 0.30505, 1
'15042901 0, 0.0,0.0. 0.30505. 1
15042801 0. 10. 10. 0. 0. 0. 0. 1.1I
15042901 0. 10. 10. 0. 0. 0. 0. 1. 1

* Core Outlet Wall

15043000 1 5 2 1 4.299000e-02
I1-043100 0 2
15043101 0.01153 4

15043201 0001.4

15043301 0.0. 4

15043400 5041

15043501 507010000.0.1I. 1. 0.68910.1

15043601 0. 0. 0. 1. 0.68910. I

15043701 0. 0.0.0.0. 0.0. I

* 15043801 0. 0.0.0.0. 0.68910. 1
$15043901 0. 0.0,0.01. 0.689 10. 1
15043801 0. 10. 10. 0. 0. 0. 0. 1.1I

15043901 0. 10. 10. 0. 0. 0. 0. 1.1I

* Upper Plenum Wall

15044000

15044100

15044101

15044201

15044301

15044400
15044501

15044601
15044701

* 15044801
'15044901

15 2 I 3.826000e-02
0 2
0.01742 4

0001.4
0.0. 4
5041

508010000.0.1I. 1. 0.52070.1
0. 0. 0. 1. 0.52070. 1
0. 0.0.0.0. 0.0. 1
0. 0.0.0.0. 0.52070. I
0. 0.0.0.0. 0.52070. 1
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15044801 0. 10. 10. 0. 0. 0. 0. 1.1I
15044901 0. 10. 10. 0. 0. 0. 0. 1.1

* Upper Plenum Wall

15045000 3 5 2 1 4.299000e-02
*15045100 5043

15045100 0 2
15045101 0.01153,4
15045201 0001,4
15045301 0.0,4
15045400 5041
15045501 509010000.0,1, 1. 0.2761, 1
15045502 509020000.0.1I, 1, 0.7786, 2

15045503 5I10010000.,0, 1, L. 0.0756.. 3

15045601 0, 0, 0,1I, 0.2761, 1

15045602 0, 0, 0, 1, 0.7786. 2

15045603 0, 0, 0, 1, 0.0756? 3

15045701 0, 0.0,0.0. 0.0, 3

* 15045801 0, 0.0,0.0, 0.2761. I
* 15045802 0, 0.0,0.0, 0.7786. 2

*15045803 0, 0.0,0.0. 0.0756. 3

$15045901 0. 0.0,0.0, 0.2761, 1
* 15045902 0. 0.0,0.0. 0.7786, 2
* 15045903 0. 0.0,0.0. 0.0756. 3
15045801 0. 10. 10. 0. 0. 0. 0. 1.3
15045901 0. 10. 10. 0. 0. 0. 0. 1.3

* Upper Plenum Wall

15046000 1 5 1 1 0.
15046100 0 2
15046101 0.04976 4

15046201 0001.4
15046301 0.0. 4

15046400 5043
15046501 510010000. 0.1. 0. 0.00575.1
15046601 0. 0. 0. 0. 0.00575. 1
15046701 0, 0.0,0.0. 0.0. 1
*15046801 0. 0.0.0.0. 0.26670. 1
* 15046901 0. 0.0,0.0. 0.26670. 1

15046801 0. 10. 10. 0. 0. 0. 0. 1.1I

15046901 0. 10. 10. 0. 0. 0. 0. 1.1

15062502 513010000,0,1, 1 , 0.7786, 2

15062503 513010000, 0,1, 1 , 0.2761, 3
15062504 513010000, 0,1I, 1 , 0.5207, 4
15062601 510010000, 0, 1, 1 , 0.0756, 1

15062602 509020000,0, 1, 1 , 0.7786, 2

15062603 509010000,0,1, 1 , 0.2761, 3

15062604 508010000,0,1, 1 , 0.5207, 4
15062701 0, 0.0,0.0, 0.0, 4
* 15062801 0, 0.0,0.0, 0.0756, 1
* 15062802 0, 0.0,0.0, 0.7786, 2

*15062803 0, 0.0,0.0, 0.2761, 3
* 15062804 0, 0.0,0.0, 0.5207, 4
*15062901 0, 0.0.0.0, 0.0756, 1

*15062902- 0, 0.0,0.0, 0.7786. 2
*15062903 0, 0.0,0.0, 0.2761, 3

* 15062904 0, 0.0,0.0, 0.5207, 4

15062801 0. 10. 10. 0. 0. 0. 0. 1.4

15062901 0. 10. 10. 0. 0. 0. 0. 1.4

*Internal Wall between Guide thime and Upper Plenum

15063000 5 5 2 1 4.880000e-03

15063100 0 2
15063101 0.00037 4
15063201 0001.4

15063301 0.0. 4

15063401 568.0.5
15063501 514010000,0.1. 1 . 0.1512. 1
15063502 514010000,0,1, 1. 0.5572. 2

15063503 514010000.0.1. 1I. 0.5522. 3

15063504 514010000.0.1. 1 . 1.0414. 4

15063505 514010000.0. 1. 1 . 1.3782. 5

15063601 510010000.0.1. 1I. 0.1512. 1
15063602 509020000.0.1I. 1I. 0.5572. 2

15063603 509010000.0.1I. 1I. 0.5522. 3

15063604 508010000.0.1. 1 . 1.0414. 4

15063605 5070 10000. 0. 1. 1. 1.3782. 5

15063701 0. 0.0.0.0, 0.0. 5
* 15063801 0. 0.0.0.0. 0.0756. 1

*15063802 0. 0.0.0.0. 0.7786. 2

*15063803 0.- 0.0,0.0. 0.2761. 3

*15063804 0. 0.0.0.0. 0.5207. 4

* 15063805 0. 0.0,0.0. 0.6891. 5

* 15063901 0. 0.0.0.0. 0.0756. 1
* 15063902 0. 0.0.0.0. 0.778 6. 2

*15063903 0. 0.0.0.0. 0.2761. 3
*15063904 0. 0.0.0.0. 0.5207. 4

015063905 0. 0.0.0.0. 0.6891. 5

15063801 0. 10. 10. 0. 0. 0. 0. 1.5

15063901 0. 10. 10. 0. 0. 0. 0. 1. 5

*Internal Wall Between Upper Plenum and Downcomer

15062000 4 5 2 1 8.050000c-03
15062100 0 2

15062101 0.00037 4

15062201 0001.4

15062301 0.0. 4

15062401 568.0.5S

15062501 513010000.0. 1. 1. 0.0756. 1

* Upper Annulus Outer WallI
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15064000 3 5 2 1 0.00470

15064100 0 2
15064101 0.00041 4
15064201 0001,4
15064301 0.0, 4
15064.401 557.0 5

15064501 531010000,0,1, 1, 0.38247, 3
15064601 0, 0,0, 1, 0-38247, 3
15064701 0, 0.0,0.0,0.0, 3
$15064801 0, 0.0,0.0, 0.38247, 3
*15064901 0, 0.0,0.0, 0.3 8247, 3

15064801 0. 10. 10. 0. 0. 0. 0. 1.3
15064901 0. 10. 10. 0. 0. 0. 0. 1.3

*broken-loop steam generator

* BL SG U-tubes

17001614 702020000,0,1. 1, 2.46202. 15
17001615 702010000,0.1. 1, 2.39218. 16

17001701 0. 0.0. 0.0. 0.0, 16

*17001801 0. 0.0 1974. 0.01974,I1.19609. 1
017001802 0, 0.0 1974. 0.019741.1.23 10 1. 2

*17001803 0. 0.0 1974, 0.01974, 1.1548 1. 3
*17001804 0. 0.0 1974, 0.01974, 1.23 10 1. 4

*17001805 0. 0.0 1974, 0.01974, 1.2564 1. 5

*17001806 0, 0.0 1974, 0.01974, 1.1548 1. 6

*17001807 0, 0.01974, 0.01974..1.06591, 7

$17001808 0, 0.01974, 0.01974, 0.98206. 9
*17001809 0. 0.0 1974, 0.01974, 1.0659 1. 10

*17001810 0. 0.01974,0.01974,1.15481. 11
*17001811 0. 0.01974, 0.01974.I1.25641, 12

*17001812 0, 0.0 1974, 0.01974, 1.23 101. 13

*17001813 0. 0.0 1974, 0.01974,I1.1548 1. 14

*17001814 0. 0.0 1974, 0.01974, 1.23 101, 15

*17001815 0. 0.01974, 0.01974. 1.19609, 16

*17001901 0. 0.00635, 0.00635, 1.19609. 1

*17001902 0. 0.0063 5.0.0063 5, 1.23 10 1, 2

*17001903 0. 0.00635, 0.00635, 1.1548 1, 3

*17001904 0. 0.0063 5, 0.0063 5.1.23 10 1. 4

* 17001905 0. 0.00635. 0.00635. 1.25641I, 5
*17001906 0. 0.00635. 0.00635. 1.15481. 6

* 17001907 0. 0.00635. 0.00635. 1.06591. 7

* 17001908 0. 0.00635. 0.00635. 0.98206. 9

*17001909 0. 0.00635, 0.00635. 1.06591. 10

*17001910 0. 0.00635. 0.00635, 1.1-5481. 11
*17001911 0. 0.00635, 0.00635. 1.25641. 12

*17001912 0. 0.00635. 0.00635. 1.23 10 1. 13

*17001913 0. 0.00635. 0.00635. 1.15481. 14

*17001914 0. 0.00635. 0.00635. 1.23 10 1. 1I;

*17001915 0. 0.00635, 0.00635. 1.19609. 16

17001801 0. 10. 10. 0. 0. 0. 0. 1. 16

17001901 0. 10. 10. 0. 0. 0. 0. 1. 16

* BL SG Internal Structure

17001000
17001100
17001101
17001201

17001301
17001401
17001501
17001502

17001503

17001504
17001505

17001506
17001507
17001508

17001509
17001510

17001511
17001512
17001513

17001514
17001515
17001601
17001602

17001603

17001604

17001605

17001606
17001607
17001608

17001609

17001610

17001611

17001612

17001613

16 5 2 1 0.00987
0 2
0.00031 4
0002,4
0.0. 4
495.0. 5

701020000.0.1. 1. 2.39218. 1
701030000,0.1. 1. 2.46202. 2
701040000,0.1I. 1 . 2.30962. 3
701050000,.0.1I. 1. 2.46202. 4
701060000.0.1. 1 . 2.51282. 5
701070000.0. 1. 1. 2.30962. 6
701080000.0.1. 1. 2.13182. 7
701100000,10000. 1. 1. 1.96412. 9
701110000.0.1. 1. 2.13182. 10
701120000.0. 1. 1. 2.30962. 11

701130000.0.1I. 1. 2.51282. 12

701140000.0. 1. 1. 2.46202. 13
701150000.0. 1. 1. 2.30962. 14

701160000,0.1. 1 . 2.46202. 15
701170000.0. 1. 1. 2.39218. 16
702010000.0. 1. 1. 2.39218. 1
702020000.0. 1. 1. 2A46202. 2

702030000.0, 1. 1I. 2.30962. 3
702040000.0. 1. 1. 2.46202. 4
702050000.0. I. ;. 2.51282. 5
702060000.0.1. 1 . 2.30962. 6
702070000.0. 1. 1I. 2.13182. 7
702080000. 10000. 1. 1. 1.96412. 9
702070000.0.1. 1I. 2.13182. 10
702060000.0.1I. 1. 2.30962. IH
70205,0000.0. I . 1. 2.51282. 12

702040000.0.1I. 1. 2.46202. 13
702030000.0. 1I. I . 2.30962. 14

17012000
17012100

17012101
17012201
17012301
17012400

17012501

17012502
17012503

17012504

17012505
17012506

17012507
17012508
17012601

8 5 2 1 0.05255
0 2
0.01403 4
0006.4
0.0. 4
7001
702010000.0.1. I . 1.19609. I
702020000.0. 1. I . 1.23101. 2
702030000.0. 1. 1I. 1.15481. 3

702040000.0. 1. I. 1.23101. 4
702050000.0. 1I. I. 1.25641. 5
702060000.0. 1. I . 1.15481. 6
702070000.0. 1. 1. 1.06591. 7
702080000. 0. 1I. 1. 1.65398. 8
702010000.0. 1 . I . 1.19609. 1
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17012602 702020000.0.1I, 1. 1.23101, 2

17012603 702030000,0,1, 1, 1.15481, 3

17012604 702040000,0,1, 1, 1.23101, 4

17012605 702050000,0,1, 1. 1.25641. 5

17012606 702060000,0,1, 1. 1.15481. 6

17012607 702070000,0,1, 1. 1.06591, 7

17012608 702080000,0,1, 1, 1.65398, 8

17012701 0, 0.0, 0.0, 0.0, 8

017012801 0, 0.0,0.0, 1.19609, 1
*17012802 0, 0.0,0.0, 1.23101, 2
*17012803 0, 0.0,0.0, 1.15481, 3
*17012804 0, 0.0,0.0, 1.23101, 4
*17012805 0, 0.0,0.0, 1.25641, 5

*17012806 0, 0.0,0.0, 1.15481, 6
#17012807 0, 0.0,0.0, 1.06591. 7
*17012808 0, 0.0.0.0, 1.65398 8
'17012901 0, 0.0,0.0, 1.19609, 1
017012902 0, 0.0,0.0, 1.23101, 2
'17012903 0, 0.0,0.0, 1.15481, 3
017012904 0, 0.0,0.0, 1.23101, 4
*17012905 0, 0.0,0.0, 1.25641. 5
'17012906 0, 0.0.0.0, 1.15481, 6
'17012907 0, 0.0, 0.0, 1.0659!, 7
017012908 0, 0.0, 0.0, 1.65398. 8
17012801 0. 10. 10. 0. 0. 0. 0. 1.8
17012901 0. 10. 10. 0. 0. 0. 0. 1.8

17022603 705030000, 0,1, 1, 1.15481. 3

17022604 705040000,0, 1, 1, 1.23101, 4

17022605 705050000,0,1, 1, 1.25641, 5
17022606 705060000,0,1, 1, 1.15481? 6
17022607 705070000,0, 1, 1, 1.06591. 7
17022608 705080000,0, 1, 1, 1.65398. 8
17022701 0, 0.0, 0.0, 0.0, 8
'17022801 0, 0.01999, 0.05963, 1.19609, 1
*17022802 0, 0.01999, 0.05963, 1.23101, 2

'17022803 0, 0.01999, 0.05963, 1.15481, 3
'17022804 0, 0.01999, 0.05963, 123101, 4
'17022805 0, 0.01999, 0.05963, 1.25641, 5
'17022806 0, 0.01999, 0.05963, t.15481, 6

'17022807 0, 0.01999? 0.05963, 1.06-591, 7
'17022808 0, 0.01999, 0.05963, 1.65398, 8
*17022901 0, 0.0,0.0,. 1.19609, 1
'17022902 0, 0.0.0.0, 1.23101, 2
'17022903 0, 0.0.0.0, 1.15481, 3
'17022904 0, 0.0.0.0, 1.23101, 4

'17022905 0. 0.0.0.0. 1.25641, 5
'17022906 0, 0.0,0.0. 1.15481, 6
'17022907 0, 0.0,.0.0. 1.06591, 7
'17022908 0, 0.0.0.0, 1.65398, 8
17022801 0. 10. 10. 0. 0. 0. 0. 1.8
17022901 0. 10. 10. 0. 0. 0. 0. 1.8

BL SG Downcomer Internal Structure

* BL SG Shroud Wall

17022000
17022100
17022101
17022201
17022301
17022400
17022501
17022502
17022503
17022504
17022505
17022506
17022507
17022508
'17022601
*17022602
'17022603
'17022604

'17022605
*17022606
*17022607
017022608

17022601
17022602

8 5 2 1 0.10578
0 2
0.00094 4
0001,4
0.0, 4
7001
702010000.0.1. 1. 1.19609. 1
702020000,0,1, 1. 1.23101. 2
70203000O,0.0.1. 1. 1.15481. 3
702040000,0,1. 1. 1.23101, 4

702050000,0.1. 1. 1.2564 t. 5
702060000,0.1. 1I. 1.15481. 6
702070000.0.!. 1I. 1.06591. 7
702080000,0.1I. 1I. 1.65398. 8
702010000.0, I. 1I. 1.19609, 1
702020000.0.1. 1I. 1.23101. 2
702030000.0.1. 1I. 1.15481. 3
702040000.0.1. 1I. 1.23101. .4
70205 0000.0.1. 1I. 1.25641. 5
702060000.0.1I. 1I. 1.15481. 6
702070000,.0.1. 1 . 1.06591. 7

702080000.0.1I. 1I. 1.65398. 8
705010000.0.1I. 1 . 1.19609. 1
705020000.0.I1. 1I. 1.23101. 2

17032000
17032100
17032101
17032201
17032301
17032400
17032501
17032502
17032503
17032504
1703250-5
17032506
17032507
17032508
17032601
17032602
17032603
17032604
17032605
17032606
17032607
17032608
17032701
*17032801
'17032802

8 5 2 1 0.11074
0 2
0.00238 4
0001.4
0.0, 4
7001
705010000.0. 1I. I . 1.33972. 1
705020000.0. 1I. I1, 0.86339. 2
705030000,.0. 1 . I , 0.93540. --
705040000.0. 1I, I , 1.01769. 4
705050000,0, 1I, I1, 0.997 12. 4
705060000.0. 1. 1 , 0.93540. 6
705070000.0. 1, L. 0.997 12. 7
705080000.0. 1I, I . 0.96883. S
705010000.0.1. 1I. 1.33972. 1
705020000.0. 1I. I . 0.86339. 2
705030000.0. 1I. I . 0.93540. 3,
705040000.0. 1I. I . 1.01769. 4
705050000.0.1 1, . 0.99712. 5
705060000.0. 1I. I1. 0.93540. 6
705070000.0.1I. 1I. 0.99712. 7,
705080000.0. 1. 1 . 0.9689835. s
0). 0.0. 0.0. 0.0. 8

0. 0.0. 0.0. 1.65398. 1
01. 0.0. 0.0. 1.06591. 2
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* 17032803 0, 0.0, 0.0, 1.25481. 3
*17032804 0, 0.0,0.0, 125641, 4

*17032805 0, 0.0, 0.0, 1.23101, 5
*17032806 0, 0.0,0.0, 1.15481, 6

*17032807 0, 0.0,0.0, 1.23101, 7
*17032808 0, 0.0,0.0, 1.19609. 8

*17032901 0, 0.0, 0.0, 1.65398, 1
* 17032902 0, 0.0,0.0, 1.06591, 2

*17032903 0, 0.0,0.0, 12-5481, 3
*17032904 0, 0.0,0.0, 1.25641, 4

*17032905 0, 0.0, 0.0, 1.23101, 5

017032906 0, 0.0,0.0, 1.15491, 6

* 17032907 0, 0.0, 0.0, 1.23101, 7
* 17032908 0, 0.0,0.0, 1.19609, 8

17032801 0. 10. 10. 0. 0. 0. 0. 1.8

17032901 0. 10. 10. 0. 0. 0. 0. 1.8

17053506 70506000o,0,1, 1, 1.15481, 6

17053507 705070000,0,1, 1, 1.23101, 7

17053508 705080000,0.1, 1, 1.19605, 8

* Modif~y Right Boundary Condition identici.I to
* Intact Loop SIG

* 17053601
* 17053602

* 17053603

* 17053604

* 17053605

* 17053606

* 17053607

* 17053608

-200, 0, 1000.

-200, 0, 1000,

-200, 0, 1000,
-200, 0, 1000,

-200, 0, 1000,

-200, 0, 1000.

-200. 0, 1000.

-200, 0, 1000.,

1, 1.65391:, I
1, 1.10659., 2

1 , 1.15481, 3

1, 1.25641, 4

1, 1.23101, 5

I1, 1.15481. 6

1I, 1.23101. 7

1, 1.19606., 8

* BL SG Internal Structure Upper Part

17042000 3 5 2 1 0.23233

17042100 0 2

17042101 0.00105 4

17042201 0001,4

17042301 0.0, 4

17042400 7001

17042501 702090000.0.1I, 1. 0.37827. 1

17042502 702100000.0.1I, 1. 0.30635. 2

017042503 702110000. 0. 1. I. 0.30635, 3

17042503 703010000, 0. 1, 1, 0.30635. 3

17042601 709010000.0,r 1, 1. 0.37827. I

17042602 709010000, 0,1I. I, 0.30635. 2

17042603 703010000.0. 1. 1 . 0.30635. 3

17042701 0, 0.0, 0.0. 0.0. 3
*17042801 0. 0.0,0.0, 0.37827,. 1
*17042802 0. 0.0.0.0. 0.50635. 2

* 17042901 0. 0.0. 0.0. 0.37827. 1
* 17042902 0. 0.0. 0.0. 0.50635. 2

17042801 0. 10. 10. 0. 0. 0. 0. 1.3

17042901 0. 10. 10. 0. 0. 0. 0. 1.3

*BL. SGi vowncomcr Outcr Wall

17053000 8 5 2 1 0.12146

17053100 0 2

17053101 0.00377 4

17053201 0001.4

17053301 0.0. 4

17053400 7001

17053501 705010000.0. 1. 1I. 1.65398. 1
17053502 705020000.0.1I. 1I. 1.10659. 2

17053503 705030000.0.1I. 1I. 1.15481. 3

17053504 705040000.0.1I. 1I. 1.2-564 1. 4

17053505 705050000.0.1I. 1 . 1.23101. 5

17053601 -200. 0,3205.. 1 , 1.65398, 1
17053602 -200. 0,3205. 1 , 1.10659, 2

17053603 -200. 0,3205. 1 , 1.15481, 3

17053604 -200, 0.3205, 1. 1.25641, 4

17053605 -200, 0,3205. 1. 1.23101, 5

17053606 -200. 0,3205. 1, 1.15481, 6

17053607 .200, 0,3205, 1, 1.23101, 7

17053608 -200, 0,3205. 1 , 1.19609. 8

*End of modification by Y.S Bnag- at Au-g31. 1994

17053701 0. 0.0,0.0.0.0. 8
* 17053801 0r 0.0, 0.0, 1.65398. 1
* 17053802 0. 0.0, 0.0, 1.06591, 2

*I7053803 0, 0.0.0.0. 1.15481. 3

*17053804 0. 0.0,0.0. 1.25641. 4

*17053805 0. 0.0,0.0. 1.23101. 5

*17053806 0. 0.0.0.0. 1.15481. 6

*17053807 0. 0.0.0.0. 1.23101. 7

* 17053808 0. 0.0. 0.0. 1.19609. 8

* 17053901 0. 0.0. 0.0, 1.65398. 1
* 17053902 0. 0.0, 0.0. 1.06591, 2

*17053903 0. 0.0,0.0, 1.15481, 3

* 17053904 0. 0.0,0.0, 1.25641. 4

*17053905 0. 0.0,0.0, 1.23101, 5

*17053906 0. 0.0.0.0. 1.15481. 6

*17053907 0. 0.0.0.0. 1-23101. 7

*17053908 0. 0.0,0.0. 1.19609. 8

17053801 0. 10. 10. 0. 0. 0. 0. 1.8

17053901 0. 10. 10. 0. 0. 0. 0. 1.8

* B3L SG Outer WVall Upper Part

170-54000 4 5 2' 1 0.20477

17054 100 0 2

17054101 0.00596 4

170-54201 0001.4
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17054301 0.0, 4

17054400 7001
17054501 704010000,0,1.

17054502 703010000.,0,1,.

17054503 709010000,0.1I.
17054504 709020000, 0,!,
-17054601 -200, 0, 1000.
'17054602 -200, 0, 1000,
*17054603 -200r 0, 1000,
*17054604 -200, 0, 1000,

1, 0.40005, 1
1, 0.50635. 2

1, 0.50635, 3
1, 0.37827, 4

1, 0.40005, 1
1, 0.50635, 2
1, 0.50635, 3
1, 0.37827, 4

20100400 tbl/fctn I I *'boron nitride
20100500 tbl/fctn I1 3 inconel 600
20100600 tbl/fctn I I * filler pieces

*thermal conductivity S-Steel

20100101 273.15 12.98
20100102 1199.82 25.1

'thermal conductivity incoloy 600

modify' right boundary condition
" identical to intact loop so.
* by ysbang at 94.9.6

37054601 -200, 0, 3204, 1, 0.40005, 1
17054602 -200. 0, 3204, 1, 0.5063 5, 2
17054603 -200t 0, 3204, 1, 0.50635. 3
17054604 -200, 0,3204, 1, 0.37827. 4

17054701 0. 0.0, 0.0, 0.0, 4

*17054801 0. 0.0, 0.0, 0.40005, 1

'17054802 0. 0.0, 0.0, 0.50635, 3
'17054803 0. 0.0,0.0, 0.37827, 4
* 17054901 0. 0.0,.0.0. 0.40005. 1
'17054902 0. 0.0,.0.0. 0.50635, 3
*37054903 0. 0.0. 0.0, 0.37827. 4
37054803 0. 30. 10. 0. 0. 0. 0. 3.4
37054901 0. 10. 30. 0. 0. 0. 0. 3.4

20100201
'20100202

20100203
20300204
20100205
20100206
20100207
20100208
20100209

366.5 13.85
477.6 15.92
588.7 18.17
700.0 20.42
810.9 22.50

922.0 24.92
1033.2 26.83
1144.3 29.42

1477.6 36.06

*thermal conductivity copper

20100301 273.15 387.546

20100302 373.15 377.577
20100303 573.15 366.985
20100304 773.15 358.262
20100305 2477.60 358.262

* BL SG Steam Dome Upper Part Wall

-17055000 1 5 1 1 0.0
17055100 0 2
17055101 0.00596 4
37055203 0003.4
37055303 0.0. 4
37055400 7003
37055503 704010000,0,1, 0, 0.33174, 1
17055601 0. 0, 0. 0. 0.13174. I
17055703 0. 0.0.0.0, 0.0. 1
'17055801 0. 0.0. 0.0. 0.40955. 1
'37055903 0. 0.0. 0.0. 0.49055. 1
17055801 0. 10. 30. 0. 0. 0. 0. 1. 1
17055901 0. 30. 30. 0. 0. 0. 0. 3.1I

'thermal conductivity boron nitride

20100401 273.15 15.888

20100402 ,366.48 15.016

20300403 533.15 13.458

20100404 810.93 10.841
20100405 1088.73 8.287
20300406 3366.48 5.664
20300407 3644.26 3.059
20100408 1922.04 0.461
20100409 2199.82 0.461
20300410 2477.602 0.463

'thermal conductivity inconel 600

20100501 273.35 14.7043

20100502 310.93 14.7043
20100503 422.04 16.6358
20300504 533.35 18.3181

20300505 644.26 20.0627
20300506 755.37 21.8073

20300507 866.48 23.55 18
20100508 2477.60 23.5518

'heat structure thermal property data (si units)

20100300 thil/ctn I I * s-stcel
20300200 tbllfctn I I *'incoly 600
20300300 tblllbtn I I ' copper
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*thermal conductivity fillers (air)

20100601 300.0 0.02622
20 100602 400.0 0.03362

20100603 500.0 0.04035
20100604 600.0 0.04565
20100605 700.0 0.05227

*volumetric heat capacity s-steel

20100151 273.15 3.830e6
20100152 366.5 3.830e6
20100153 1466.5 5.376e6

*volumetric heat capacity incoloy 600

20100251 366.5 3.908e6
20100252 477.6 4.084e6
20100253 588.7 4.260e6
20100254 700.0 4.436e5
20100255 810.9 4.665e5
20100256 922.0 4.929e5
20100257 1033.2 5. 105e5
20100258 1477.6 5.727e5

*volumetric heat capacity copper

20100351 273.15 3.6429e06

20100352 2477.60 3.4429e06

*volumetric hrat capacity boron nitride

2010045 1 273.15 2.5150c06
20100452 477.59 2.l5e506
20100453 699.82 3.2393c06
20100454 922.04 3.66l1e06
20100455 1144.26 3.9l00e06
201004-56 1366.48 4.0240e06

20100457 1588.71 4.1172e06

20100458 2144.26 4.1916e06

20100459 2477.60 4.191 uc06

*vloumnetric heat capacity inconel 600

2010055;;1 273.15 3.50253e66

2010055-2 2477.60 3.502i3c06

*volumetric heat capacity filers

2010065 1 200.0 1.1595066

20100652 1000.0 1.159-5c06

*tabulat data

*power for pressurizer

20230000 power 502
20230001 -1.0 0.0
20230002 0.0 0.0
20230003 0.0 12000.
20230004 1.0e06 12000.

*reactor core power

*power ratio of aver/hot 70130

*20250000 power
$20250001 0.0 66.5e03

*20255000 power

*20255001 0.0 28.5e03

" modified by ysbang- at Sep. 18, 1996

"to adjustin~g rod temp increase

power ratio of averlhot =60/40

20250000 power
20250001 0.0 57.0e03

20255000 power
20255001 0.0 38.0e03

20220000 temp
20220001 0.0 300.

20270500 htc-t
202'7n~nI 0.0 6.086

20220500 htc-t
20220501 0.0 6.086

20220400 htc-t
20220401 0.0 5.98

20270400 hte-t

20270401 0.0 5.98

*homogeneous pump curves

* broken loop single-phase head curves

C-29



4501100 1I 1
4501101 0.01.7S21 4501900 21

4501102 0.2845 1.7059 4501901 0.0 0.54

4501103 0.569 1.627 4501902 0.2 0.59

4501104 0.8535 1.1878 4501903 0.40.65

4501105 1.0 1.0 4501904 0.60.77

* 4501905 0.8 0.95
4501200 12 4501906 0.90.98

4501201 0.0-1.6359 4501907 0.95 0.96

4501202 0.713 0.0 4501908 1.0 0.87
4501203 0.8271 0.2959
4501204 1.0 1.0 4502000 22

-4502001 0.0-0.15
4501300 1 3 4502002 0.2 0.02
4501301 -1.0 1.5 4502003 0.4 0.22

4501302 -0.8 1.275 4502004 0.6 0.46

4501303 -0.6 1.375 4502005 0.8 0.71
4501304 -0.4 1.375 4502006 0.9 0.81
4501305 0.0 1.2 4502007 0.95 0.85

*4502008 1.0 0.87
4501400 14
4501401 -1.0 1.5 4502100 23
4501402 -0.8 1.15 4502101 -1.00.62
4501403 -0.6 0.95 4502102 -0.80.68
4501404 -0.4 0.83 4502103 -0.60.53
4501405 -0.2 0.775 4502104 -0.4 0.46
45014060.0 0.725 4502105 -0.20.49

* 4502106 0.0 0.54
4501500 1
4501501 0.0 0.97-5 4502200 24

45015020.5 1.33 4502201 -1.0 0.62

4501503 1.0 1.95 4502202 -0.8 0.53
*4502203 -0.6 0.46

4501600 1 6 4502204 -0.4 0.42
4501601 0.0 0.725 4502205 -0.2 0.39
4501602 0.2 0.725 4502206 0.0 0.36
4501603 0.4 0.8
4501604 0.6 1.025 4502300 25
4501605 1.0 1.9-5 4502301 0.0 -0.63

* 4502302 0.2 -0.51
4501700 1 7 4502303 0.4 -0.39
4501701 -1.00.175 4502304 0.6 -0.29
4501702 -0.5 0.65 4502305 0.8-0.16
4501703 0.0 0.975 4502306 1.0 -0.13

4501800 1 8 4502400 26

450180! -1.00.175 4502401 0.0 0.36
4501802 -0.75 -0.15 . 4502402 0.2 0.32
4501803 -0.55 -0.3 4502403 0.4 0.27
4501804 -0.275 -0.4 4502404 0.6 0.18
4501805 0.0 -0.35 4502405 0.8 0.05

*4502406 1.0-0.13
broken loop single-phase torque curves
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4502500 27
4502501 -1.0 -1.44
4502502 -0.8 -1.25
4502503 -0.6 -1.08
4502504 -0.4 -0.92
4502505 -0.2 -0.77
4502506 0.0 -0.63

4502600 2 8
4502601 -1.0 -1.44
4502602 -0.8 -1.12
4502603 -0.6 -0.79
4502604 -0.4 -0.52
4502605 -0.2 -0.31
4502606 0.0 -0.15

*two-phase head multiplier

4503000 0
4503001 0.0 0.0
4503002 0.1 0.0
4503003 .0.15 0.05
4503004 0.24 0.8
4503005 0.3 0.96
4503006 0.4 0.98
4503007 0.6 0.97
4503008 0.8 0.90
4503009 0.9 0.8
4503010 0.96 0.5
4503011 1.00.0

*two-phase torque multiplier

4503100 0
4503101 0.0-0.17
4503102 0.0001 -0.17
4503103 0.006 0.0
4503104 0.1 0.0
4503105 0. 15 0.05
4503106 0.24 0.56
4503107 0.8 0.56
4503108 0.96 0.45
4503109 1.0 0.0

*two-phase head diff~erence curves

4504100 1 1

4504101 0.0 0.0
4504102 0.1 0.85
4504103 0.2 1.09
4504104 0.5 1.02

4504105 0.7 1.01
4504106 0.90.94

4504107 1.0 1.0

4504200 1 2
4504201 0.0 0.0
4504202 0.1 -0.04
4504203 0.2 0.0
450420.4 0.3 0.1
4504205 0.4 0.21
4504206 0.8 0.67
4504207 0.9 0.8
4504208 1.0 1.0

4504300 1 3
4504301 -1.0 -1.16
4504302 -0.9 -1.24
4504303 -0.8 -1.77
4504304 -0.7 -2.36
4504305 -0.6 -2.79
4504306 -0.5 -2.91
4504307 -0.4 -2.67
4504308 -0.25 -1.69
4504309 -0.1 -0.5
4504310 0.0 0.0

4504400 1 4
4504401 -1.0 -1.16
4504402 -0.9 -0.78
4504403 -0.8 -0.5
4504404 -0.7 -0.31
4504405 -0.6 -0.17
4504406 -0.5 -0.08
4504407 -0.35 0.0
4504408 -0.2 0.05
4504409 -0.1 0.08
4504410 0.0 0.11

4504500 1 5
4504501 0.0 0.0
4504502 0.2 -0.34

4504503 0.4 -0.65
4504504 0.6 -0.93
4504505 0.8 -1.19
4504506 1.0 -1.47

4504600 1 6
4504601 0.0 0.11
4504602 0.1 0.13
4504603 0.25 0.15
4504604 0.4 0.13
450460-5 0.5 0.07
4504606 0.6 -0.04

4504607 0.7 -0.23
450460)8 0.8 -0.51
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4504609 0.9 -0.91
4504610 1.0 -1.47

4504700 1 7
4504701 -1.0 0.0
4504702 0.0 0.0

4504800 1 8
4504801 -1.0 0.0
45048020.0 0.0

*two-phase torque difference curves

4504900 2 1
4504901 0.0 0.54
4504902 0.2 0.59
4504903 0.4 0.65
4504904 0.6 0.77
4504905 0.8 0.95
4504906 0.9 0.98
4504907 0.95 0.96
4504908 1.0 0.87

4505000 2 2
4505001 0.0 -0.15
4505002 0.2 0.02
4505003 0.4 0.22
4505004 0.6 0.46
4505005 0.80.71
4505006 0.9 0.81
4505007 0.95 0.85
4505008 1.0 0.87

4505100 2 3
4505101 -1.0 0.62
4505102 -0.8 0.68
4505103 -0.6 0.53
4505104 -0.4 0.46
4505105 -0.2 0.49
45051060.0 0.54

4505304
4505305
4505306
4505307

4550

4505400
4505401
4505402
4505403
4505405
4505405

0.6 -0.29
0.8 -0.20
0.9 -0.16
1.0 -0.13

2 6
0.0 0.36
0.2 0.32
0.4 0.27
0.6 0.18
0.8 0.05
1.0 -0.13

4505500 2 7
4505501 -1.0 -1.44
4505502 -0.8 -1.25
4505503 -0.6 -1.08
4505504 -0.4 -0.92
4505505 -0.2 -0.77
4505506 0.0 -0.63

4505600 2 8
4505601 -1.0 -1.44
4505602 -0.8 -1.12
4505603 -0.6 -0.79

4505604 -0.4 -0.52

450560-5 -0.2 -0.31

4505606 0.0 -0.15
0

4506100 501
4506101 0.0 0.0
4506102 I.0c06 0.0

4505200 2 4

4505201 -1.0 0.62

4505202 -0.8 0.53

4505203 -0.6 0.46

4505204 -0.4 0.42

4505205 -0.2 0.39

4505206 0.0 0.36

4505300 2 5

4505301 0.0 -0.63

4505302 0.2 -0.51
4-505303 0.4 -0.39

*control components

20500100 sgdc-IvI sum 1.0 0.01
20500101 0.0 1.21831 voidf 205100000
20500102 1.20561 voidf 205090000
20500103 1.20561 voidf 205080000
20500104 1.20561 voidf 205070000
20500105 1.20561 voidf 205060000
20500106 1.20561 voidf 205050000

20500107 1.20561 voidf 205040000

20500108 0.48578 voidf 205030000

20500109 0.58737 voidf 205020000
20500110 0.41891 voidf 205010000

20500111 0.37827 voidf 209020000
20500112 0.50633 voidf 209010000
20500113 0.50635 voidf 203010000

20500114 0.40005 voidf 204010000
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20500200 sgsd-lIl sum 1.0 0.0 1
20500201 0.0 1.21831 voidf 202010000

20500202 1.20561 void! 202020000
20500203 1.20561 voidf 202030000
20500204 1.20561 voidf 202040000
20500205 1.20561 voidf 202050000
20500206 1.20561I void! 202060000
20500207 1.20561 void! 202070000
20500208 0.48578 voidf 202080000
20500209 0.58737 void! 202090000
20500210 0.41891 void! 202100000
205002110.37827 voidf 202110000
20500212 0.50635 void! 202120000

20500213 0.50635 void! 203010000
20500214 0.40005 voidf 204010000

20500700 sg-delt sum 1.0 20.0 1
20500701 0. 1. temp! 201010000
20500702 -1. temp! 201200000

: calculate the core liquid collapsed height

20501207
20501208
20501209
20501210
20501211I

20501212

20501600
20501601
20501602

20501603

20501604
20501605

20501606

20501607

20501608

1.06591 void! 705020000
1.65398 void! 705010000
0.37827 void! 709020000
0.50635 void! 709010000
0.50635 void! 703010000
0.40005 void! 704010000

hotchivI sum 1. 0. 1
0. .6096 voidf 555010000
.6096 void! 555020000
.3D48 void! 555030000
.3048 void! 555040000
.3048 void! 555050000
.3048 void! 555060000
.6096 void! 555070000
.6096 voidf 555080000

20501000
20501001
20501002
20501003
20501004
2050 1005
20501006

2050 1007

20501008

20010

20501 100

20501101
20501102
20501103
20501104
20501106
20501106
20501 107
20501109S
205011109
20501110

20501200i

20501212

2050 1200

20501201
20501202

20501206

cord-Ivi sum 1. 0. 1
0. .6096 void! 505010000

.6096 void! 505020000

.3048 void! 505030000
.3048 voidf 505040000
.3048 voidf 505050000

.3048 void! 505060000

.6096 void! 505070000

.6096 void! 505080000

sgsr-IvI sum 1.0 0.0 1...
0.0 1.9609 voidf 702010000
1.23 101 void! 702020000
1.15481 void! 702030000
1.23101 void! 702040000
1.25641 void! 702050000
1.15481 void! 702060000
1.06591 void! 702070000
1.65398 void! 702080000
1.37827 void! 702090000
0.50635 void! 702100000
0.50635 void! 703010000
0.40005 void! 704010000

sgdc-IvI sum 1.0 0.0 1
0.0 1.19009 voidf 705080000
1.25101 voidf 705070000
1.15481 void! 705060000
1.23101 void! 705050000
1.25641 void! 705040000
1.13481 void! 705030000

20502300 przrlvl sum 1.0 0.0 1
20502301 0.0 0.3671 void! 301010000
20502302 0.2549 void! 301020000
20502303 0.2549 void! 301030000
20502304 0.2549 voidf 30 1040000
20502305 0.0663 void! 301050000

*heat losses to environment - pl sg-

20502400 blsepl sum 1. 0. 0
205024010. 1.4l896htrnr705300101
20502402 0.91445 htmr 705300201I
20502403 0.99072 htmr 705300301I
20502404 0.07788 htmr 705300401
20502405 0.05609 htrnr 705300501I
20502406 0.99072 htmr 705300601I
20502407 0.05609 htmr 705300701I
20502408 0.026 13 htmr 705300801I
20502409 0.57463 htmr 705400101I
20502410 0.72732 htmr 705400201
20502411 0.72732 himr 705400301I

20502412 0.54335 htmr 705400401

*power losses to environment - ii 52

20502500
20502501I
20502502

20502503

205102504
20502505
20502506

20502507

20502508

20502509

ilsgpl sum 1. 0. 0
0. .35939 htmr 205300101

350391 htmnr 205300201

.41675 htmr 205300301

1.03430 htmr 205300401
1.03430 htrnr 205300501
1.03430 htrnr 205300601I
1.03430 htrnr 205300701I
1.03430 htrnr 20530080 I
1.03430 htmr 205300901
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20502510 1.04520 htrnr 205301001
20502511 .57463 htmr 205400101

20502512 .72732 hzrnr 205400201

20502513 .72732 htrnr 205400301

20502514 .54335 htmr 205400401

*energy loss to environment - il sg

20502600 blsgel integral 1. 0. 0
20502601 cntrivar 24

* energy loss to environment - ii sg

20502700 ilsgel integral 1. 0. 0
20502701 cntrlvar 25

*power loss to environment from se

20502800 sgfl sum 1. 0. 0
20502801 0. 1. cntrlvar 24
20502802 1. cntrlvar 25

*energy loss to environment from so

20502900 sgecl sum 1. 0. 0
20502901 0. 1. cntrlvar 26
20502902 1. cntrlvar27

20510113 1.4841030-03 rho 104050000

20510200 crossms sum 1.0 0.0 1

20510201 0.0 1.0187750-03 rho 105010000

20510202 9.3065600-04 rho 105020000

20510203 8.1432400-04 rho 105030000

20510204 8.1432400-04 rho 105040000

20510205 8.1432400-04 rho 105050000

20510206 1.1289930-03 rho 105060000

20510207 2.0441630-03 rho 105070000
205 10208 2.7480260-03 rho 105080000
20510209 2.7480260-03 rho 105090000

-20510210 9.1438000-04 rho 105 100000
20510211 9.1438000-04 rho 105 110000

20510212 2.74802600-03 rho 105120000

20510213 2.7480260-03 rho 105130000

20510214 2.0441630-03 rho 105140000

20510300 ilclmass sum 1.0 0.0 1
20510301 0.0 4.0772550-04 rho 106010000
20510302 1.0447530-03 rho 106020000
20510303 5.4641860-04 rho 106030000
20510304 6.7631200-04 rho 106040000
20510305 2.6372190-03 rho 106050000
20510306 2.7614970-03 rho 107010000
20510307 7.6276200-04 rho 108010000

20510400 ilsgpr sum 1.0 0.0 1
20510401 0.0 1.6407770-03 rho 201010000
20-510402 2.2416900-03 rho 201020000

20310403 2.2183220-03 rho 201030000
20510404 2.2183220-03 rho 201040000
20510405 2.2183220-03 rho 201050000
20510406 2.2183220-03 rho 201060000
20510407 2.2183220-03 rho 201070000

20510408 2.2183220-03 rho 201080000

20510409 8.9383520-04 rho 201090000

20510410 6.3316240-04 rho 201100000

20510411 6.3316240-04 rho 201110000

20510412 8.9383 520-04 rho 201120000

20510413 2.2183220-03 rho 201 130000

20510414 2.2183220.03 rho 201 140000

20510415 2.2183220-03 rho 201150000
20510416 2.2183220-03 rho 201160000

20510417 2.2183220-03 rho 201170000

20510418 2.2183220-03 rho 201180000

20510419 2.2416900-03 rho 201190000

20510420 1.6407770-03 rho 201200000

*integ of bI hot leg mass flowN

20503000 blm, integral 1. 0. 0
20503001 mflowj 402010000

*intego of il hot leg mass flow

20503 100 jim integral 1. 0. 0

20503101 mflowj 102020000

20510100

20510101

20510102

20510103

20510104

20510105

20510106

20510107

20510108

20510109

20510110

20510111

20510112

iffilmass sum 1.0 0.0 1
0.0 9.2278200-04 rho 101010000

1,9918830-03 rho 102010000

5.9836050-04 rho 102020000

5.9836050-04 rho 102030000

7.8538960-04 rho 102040000

8.8732920-04 rho 102050000
8.8732920-04 rho 102060000
1,2796520-03 rho 103010000
5.4559250-04 rho 104010000
9,7311260-04 rho 104020000

8.1432400-04 rho 104030000

8,1432400-04 rho 10404t0000

20520100
20520101

20520102

20520103

blsgpr sum 1.0 0.0 1
0.0 1.4264000-02 rho 202010000:
1.6574000-02 rho 202020000
1.3 183000-02 rho 202030000
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20520104

20520105

20520106
20520107

20520108

20520109

20520110

20520111

20520112

20520113

20520114

*020D

20520300

20520301

20520302

20520303

20520305

20520305

20520306

20520307

20520308

205203109

20520310

20520311

20520312

20530 100

20530101
20530102

20530103

20530104

20530105

20530106
20530107

20530108
20530109
20530110

20530111

20530112

20530113

;0100

20510500

20510502

20510502

20510503

20510504

20510505

20510506

20510507

20510700

1.6789000-02 rho 202040000
1.3532000-02 rho 202050000
1.2 870000-02 rho 202060000
1.2850000-02 rho 202070000
5.8490000-03 rho 202080000
9.2780000-03 rho 202090000
7.6310000-03 rho 202 100000
1.5420000-02 rho 202110000
2.6025000-02 rho 202120000
5.9663000-02 rho 2030 10000
3.3900000-02 rho 204010000

ilsasec sum 1.0 0.0 1
0.0 6.3370000-03 rho 205010000

3.2520000-03 rho 205020000
1.3220000-03 rho 205030000
3.2790000-03 rho 205040000
3.2790000-03 rho 205050000
3.2790000-03 rho 205060000
3.2790000-03 rho 205070000
3.2790000-03 rho 20508000
3.2790000-03 rho 205090000
3.3140000-03 rho,205100000
1.1400000-03 rho 206010000
2.9856000-02 rho 209010000
2.0686000-02 rho 209020000

pressms sum 1.0 0.0 1
0.0 6.4825000-03 rho 301010000

6.4825000-03 rho 301020000
5.9118000-03 rho 301030000
5.9118000-03 rho 301040000
5.9118000-03 rho 301050000
1. 1360000-03 rho 301060000
7.183 7000-04 rho 3020 10000
2.3214100-04 rho 302020000
1.6457700-04 rho 302030000
4.4046000-05 rho 302040000
4.4046000-05 rho 302050000
4.4046000-05 rho 302060000
4.4 046000-05 rho 302070000

blhlmss sum 1.0 0.0 1
0.0 1.4245480-03 rho 401010000
5.5496350-04 rho 402010000
3.7182600-04 rho 402020000
8.9706890-04 rho 402030000
3.8022530-04 rho 402040000
3.2063850-04 rho 402050000
3.1781750-04 rho 402060000
5.5399890-04 rho 402070000

bictoss sum 1.0 0.0 1

20510701
20510702

20510703
20510704
20510705

20510706

20510707

20510708
20510709

20510710
20510711
20510712

20510800
20510801

20510802

20510803

20510804
20510805

20100

20510900
20510901

20510902

20510903
20510905
20510906

20510906

20510907

20510908
205109109
205 109 10

20510911.

205109123

20510914

20510914

20510916
20510916
20510917

20510918

20510920

0.0 4.4975840-04 rho 403010000
3.1781750-04 rho 403020000
3.2063850-04 rho 403030000
3.1781750-04 rho 403040000
9.8569380-04 rho 403050000
7.1445920-04 rho 403060000
7.1445920-04 rho 403070000
4.4539040-04 rho 403080000

4.4539040-04 rho 403090000
7.1445920-04 rho 403 100000
7.1445920-04 rho 403110000
6.3701820-04 rho 403120000

blclmass sum 1.0 0.0 1
0.0 7.5605530-04 rho 404010000

2.4731980-04 rho 405010000
6.4741950-04 rho 405020000
1.3575400-03 rho 406010000
8.6000000-04 rho 450010000

rvcore sum 1.0 0.0 1
0.0 6.7400000-03 rho 501010000
6.5900000-03 rho 502010000
2.9600000-03 rho 503010000
5.2000000-04 rho 504010000
1.7434560-03 rho 505010000
1.74343 ,60-03 rho 505020000
8.7172800-04 rho 505030000
8.7172800-04 rho 505040000
8.7172800-04 rho 505050000

8.7 172800-04 rho 505060000
1.7434560-03 rho 505070000
1.7434560:-03 rho 505080000
1.6406000-03 rho 506010000
2.81000OOO-03 rho 5070 10000
2.1800000-03 rho 508010000
1.4300000-03 rho 509010000
4.0470000-03 rho 509020000
3.93 00000-04 rho 5 100 10000
3.4000000-04 rho 513010000
3.4525000-04 rho 5140[vO00

20511000 r'dcnr sum 1.0 0.0 1
20511001 0.0 2,6189940-03 rho i16010000

205 11002 3.7726480-03 rho 5 17010000

20511003 1.1833800-03 rho 518010000
205 11004 1. 1833800-03 rho 5 18020000

20511005 1. 1833800-03 rho 5 18030000

20511006 1. 1833800-03 rho 518040000

20511007 1. 1833800-03 rho 5180510000

205 11008 1. 1833800-03 rho 5 18060000

20511009 1.1833800-03 rho i18070000

20511010 1. 1833800-03 rho 5 18080000
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20511011 1.1833800-03 rho SI090000

20511012 9.1139620-04 rho 518100000

20511013 2.0770600-03 rho 519010000

20511014 2.6772900-05 rho 53 10 10000

20511015 2.6772900-05 rho 531020000

20511016 2.6772900-05 rho 531030000

20510600 blsgpr sum 1.0 0.0 1
20510601 0.0 1.3434060-03 rho 701010000
20510602 7.2961490-04 rho 701020000
20510603 7.5091610-04 rho 701030000
20510604 7.0443410-04 rho 701040000
20510605 7.5091610-04 rho 701050000
20510606 7.6641010-04 rho 701060000
205 10607 7.0443410-04 rho 701070000
20510608 6.5 020510-04 rho 701080000
20510609 5.9905660-04 rho 701090000
20510610 5.9905660-04 rho 701100000
20510611 6.5020510-04 rho 701110000
20510612 7.0443410-04 rho 701 120000
20510613 7.6641010-04 rho 701 130000
20510614 7.5091610-04 rho 701140000
20510615 7.0443410-04 rho 701150000

20510616 7.5091610-04 rho 701160000

20510617 7.2961490-04 rho 701170000

20510618 1.3434060-03 rho 701180000

20520200 blsgesec sum 1.0 0.0 1
20520201 0.0 1.3 509000-02 rho 7020 10000
20520202 9.0360000-03 rho 702020000
20520203 8.4700000-03 rho 702030000
20520204 1.0739000-02 rho 702040000
20520205 9.61I50000-03 rho 702050000
20520206 8.4740000-03 rho 702060000
20520207 8.4250000-03 rho 702070000
20520208 1.5782000-02 rho 702080000
20520209 1.6807000-02 rho 702090000
20520210 2.5 882000-02 rho 702100000
20520211 5.673 6000-02 rho 703010000
20520212 3.3900000-02 rho 704010000

20520400 blsgscc sum 1.0 0.01
20520401 0.0 1.4458000-02 rho 705010000
20520402 2.2410000-03 rho 705020000
20520403 2.4350000-03 rho 705030000
20520404 2.6390000-03 rho 705040000

20520405 2.5890000-03 rho 70505000
20520406 2.4310000-03 rho 705060000
20520407 2.5930000-03 rho 705070000
20520408 2.5 140000-03 rho 705080000
20520409 2.9860000-02 rho 709010000
20520410 2.0686000-02 rho 709020000

*total primary inventory

20511100

20511101

20511102

20511103
20511104
20511105
20511106
20511107
20511108
20511109
205 11110
20511111

totalpr sum 1.0 0.0 1
0.0 1.0 cntrlvar 101
1.0 cntrlvar 102
1.0 cntrlvar 103
1.0 cntrlvar 104
1.0 cntrlvar 105
1.0 cntrlvar 106
1.0 cntrlvar 107
1.0 cntrlvar 108
1.0 cntrlvar 109
1.0 cntrlvar 110
1.0 cntrivar 301

* total secondary inventory

20520500
20520501
20520502
20520503
20520504

totalsec sum 1.0 0.0 1
0.0 1.0 cntrlvar 201
1.0 cntxlvar 202
1.0 cntrlvar 203
1.0 cntrlvar 204

* core heat

20505000 thcore sum 1.0 0.0 1
20505001 0.0 13.4112 htrnr 501300101
20505002 13.4112 htrnr 501300201
20505004 6.7056 htrnr 501300301
20505005 6.7056 htrnr 501300401
20505006 6.7056 htrnr 501300501
20505007 6.7056 htrnr 501300601
20505008 13.4112 htmr 501300701
20505009 13.4112 htmr 501300801
2050501 1.8288 htmr 501300901
20505011 1.8288 htmnr 501301001
20505012 0.9144 htrnr 501301101
20505013 0.9144 htrnr 501301201
20505014 0.9144 htrnr 501301301
20505015 0.9144 htmr 501301401
20505016 1.8288 htmr 501301501
20505017 1.8288 htmr 501301601

*Intact Loop SG Heat Transfer

20505100 isnheat sum 1.0 0.0 1
20505101 0.0 7.30986 htmr 200100100
20505 102 7.23366 htmr 200100200
20505103 7.23366 htmr 200100300
20505104 7.23366 htmar 200100400

20-50-5105 7.23366 htrnr 200100500
20505106 7.23366 htmr 200100600
20505107 7.23366 htmr 200100700
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20505 109 2.91468
20505109 2.06466
20505110 2.06466
20505111 2.91468
20505112 7.23366
20505113 7.23366
20505114 723366
20505115 7.23366
20505116 7.23366
20505117 723366
20505118 7.30986

htrnr 200100800
htrnr 200100900
htrnr 200101000
htrnr 200101100
htrnr 200101200
Iitrr 200101300
htmr 200101400
htmr 200101500
htmr 200101600
htmr 200101700
htmr 200101800

20505203 2.30962
20505204 2.46202
20505205 2.5 1282
20505206 2.3 0962
20505207 2.13 182
20505208 1.9642
20505209 1.964 12
20505210 2.13182
20505211 2.30962
20505212 2.5 1282
20505213 2.46202
20505214 2.30962
*205052152.46202
20505216 2.39218

*end ofdeck

htrnr 700100300
htmr 700100400
htrnr 700100500
htrnr 700100600
hntm 700100700
htmr 700100800
htmr 700100900
hntm 700101000
htrnr 700101100
htrnr 700101200
htrnr 700101300
htrnr 700101400
hntr 700101500
htrnr 700101600

*Broken Loop SQ Heat Transfer

20505200 bsegheat sum 1.0 0.0 1
20505201 0.0 2.39218 htrnr 700100100
20505202 2.46202 hntm 700100200
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Transient Input Deck for Case E01

the next input deck- is for the transient calculation
* of the semiscale natural circulation experiment 8.*

=semiscale mod 2a - nc8 configuration (2-loop)

* two core channel modeling implemented

0000100 restart transnt
0000101 run
0000103 8001

00000104 none

0000105 10.0 12.0

0000201 1.0 1.Oe-06 0.01 2 50 250 1000

0000201 5000.0 1.0e-06 0.05 2 200 20000 20000

20800036 mfloiwJ
20800037 mflo%%j
20800038 mflowJ
20800039 mflowJ
20800040 mflowJ
20800041 mflowJ
20800042 mflowJ

20003 cp

20800043 tempf
20800044 tempf
20800046 tempf
20800046 htempf
20800047 httemp

518010000

233000000
733000000

232000000

732000000
620000000

820000000

101010000

107010000

401010000

405010000

501300711

501300811

' minor edit variables

20001d

20800001 dtcm 0

20800003 cputime
20800004 tmass 0

* trips

20800005 emass
20800006 cntrlvar
20800007 *cnitrlvar
20800008 cntrlvar
20800009 cntrlvar
20800010 cntrlvar
20800011 cntrlvar
20800012 cntrlvar
20800013 cntrlvar
*20800014 cntrlvar
*2090001 S cnitrivar
20800016 cntrlvar
20800017 cntrlvar
20800018 cntrlvar

20800019 cntrlvar
20800020 cntrlvar
20800021 cntrlvar
20800022 cntrlvar
20800023 cntrlvar
20800024 cntrlvar
20800025 cntrlvar
20800026 cntrlvar
20800027 cnitrlvar
20800028 cntrlvar
20800029 cntrlvar
20800030 cnrltrvar
20800031 cntrlvar
20800032 mflowj

20800033 mflo%%j
20800034 mllo%%j
20800035 mfiow~J

0
211 *primary system pressure
212 * its.- pressure
213 *blsg*pressure
214 * ilcrossoverleg sgo side dp
215 * lcrossover leg pump sideJp
216 *blcrossover leg s,- side dp
217 *blcrossover leg pump side dp
218 *ector vessel core dp

228 *total acculator flow (intact)
229 *total accumulator flow (broken)

101 * ONh mass
102 ilcrl mass
103 ilci mass
104 ilse primary mass
105 blhI mass
106 blsz primary mass
107 blcrl mass
108 b~cd mass
109 rv core mass
110 * rv dowrn.omcr mnass
III * total primary side inventor-,

201 *ils-, secondary side mass
202 *blse secondary side mass
203 *ilssg secondary mass

204 *hls!! secondary mass

205 * total seconady mass
10101(0000
107010000

401010000
40501(0000

0000501 time 0
0000502 time 0
00004510 time 0

* after 0s
0000511 time 0
*4 after117 s

0000512 time 0
*after 2100 s

0000513 time 0
. 7550s

00005 14 time 0
8098s

0e null 0 -1.0
It null 0 -1.01
PC null 0 0.0

ge null 0 117.0

ge null 02100.0

I always true
i always false

I * 'induce blowdown

I *close wtamn Valve

I *open steam valve

Oe null 0 7550.0 I * open porv valve after

cc null 0 8098.0 1I close porv valvc after

0000601 -511 or 512
0000602 513 and 514

0000610 .510 and -510

n
n

n

" modified by ysbang at 96/1/19
" to implement sg- steam leak both at iSG bSG

000055-0 time 0 gnt null 0 117.0 n

0000551 time 0 Ie null 0 2100.0 n

0000650 55 and 551 n

intact loop steam leak junction

2110000 istEaml valve
2110101 204010000 240000000 0.3-5 0.0 0.0 0100 1.1.

2110201 0 0.0 0.0
2110300 trpvlv
2110301 650
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* broken loop steam leak junction 7400205 4500.0 2.25e06
7400206 6110.0 1.50e06
74 00207 8000.0 1 .23c06

1.0

1.0
1.07110000 isteaml valve

7110101 704010000 740000000 0.3-S 0.0 0.0 0100 1. 1.
7110201 0 0.0 0.0
7110300 trpvlv
7110301 650

*end of modification by ysbang

* upper head bypass junction modify,

* intact loop sg steam leak junction downstream

2400000 envir tmdpvol
2400101 1.0 1.0 0.0 0.0 90.0 1.0 5.-6 0.0 00
2400200 2
02400201 0.0 5.89e06 1.0
*2400202 2100.0 5.89e06 1.0
02400203 2763.0 3.96c06 1.0
*2400204 3380.0 3.15606 1.0
*2400205 4500.0 2.26e06 1.0
*2400206 6110.0 1.50606 1.0
*2400207 8000.0 I.25e06 1.0

" modified by ysbang at Sep 3, 1996 to
" implement an exact boundary condition

* modified by ysbangg at Sep 16, 1996

5350000 byps-up sngljun
5350101 531010000 510010000 1.62-5 300.300.0100
5350201 0 0.0 0.0 0.0

* intact loop so, steam discharge junction

2320000 steamout valve
2320101 204010000 207000000 0.0 0,0 0.0 0100
*2320201 0 -2.166700 .01040770 0.0

* modified by ysbang at 94/9114
* to implement the steady state result

2320201 0

2320300 trpvlv

2320301 601

0.0379918 0.0139507 0.0

2400201
2400202

2400203

2400204

2400205

2400206

2400207

0.0 5.85e06 1.0
2100.0 5.6e06 1.0
2763.0 2.78e06 1.0
3380.0 2.12e06 1.0
4500.0 1.80e06 1.0
6110.0 1.40e06 1.0
8000.0 1.20e06 1.0

' intact loop se feedwater

*

* broken loop sgg steam leak junction downstream

7400000
7400101
7400200

'7400201

*7400202

'7400203

'7400204

*7400205
*7400206

*7400207

envir tmdpvol
1.0 1.0 0.0 0.0 90.0 1.0 S.-6 0.0 00

2330000 feedint tmdpJun
2330101 206000000 205000000 0.00043
2330200 1 512 cntrlvar 1
2330201, -1.0 0.0 0.0 0.0
2330202 0.0 0.0 0.0 0.0

2330203 0.0 0.216 0.0 0.0
2330204 9.5 0.216 0.0 0.0
2330205 9.58 0.054 0.0 0.0
2330206 9.7149 0.036 0.0 0.0
2330207 9.7800 0.027 0.0 0.0
2330208 9.8500 0.0 0.0 0.0
2330209 20.0 0.0 0.0 0.0

*pressurizer porv downstream tank-

2

0.0 5.89e06 1.0

2100.0 5.89e06 1.0
2763.0 3.96e06 1.0
3380.0 3.15e06 1.0
4500.0 2.26e06 1.0
6110.0 1.50e06 1.0
8000.0 1.25e06 1.0

* modified by ysbang at Sep 3. 1996 to
" implement an exact boundary condition

7400201 0.0 5.89c06 1.0

7400202 2100.0 5.60e06 1.0
7400203 2763.0 3.95e06 1.0
7400204 3380.0 3.15e06 1.0

3300000 pr

3300101 1.
3300200 3

3300201

3300202

3300203

3300204

3300205 1

cesssup tmdpvol
0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 00

0.0

49.0

50.0

150.0
500.0

1.04I1e06 455.

1.04 1 06 455.

1.041ec06 455.

0.280c06 406.

0.270c06 403.
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* pressurizer porv

33 10000 porv valve
3310101 301000000 330000000 0.0001267 0.0 0.0 0100
0 1.0 1.0

3310201 0 0.0 0.0 0.0

3310300 trpvlv

3310301 602

broken loop break junction

*4220000 brk.-jun valve

*4220101 404010000 499000000 9.0e-07 0.0 0.0 0100
*+ 1.0 1.0
04220101 404010000 499000000 9.0e-07 0.0 0.0 0100
1.5 1.5

*4220201 0 0.0 0.0 0.0
*4220300 trpvlv
*4220304 510

* modified by ysbang to model smooth open
* of break valve for 100 sec. Sep.30. 1996

4220000 brk--j n valve
4220101 404010000 499000000 9.0e-07 0.0 0.0 0100 1.0

+ 1.0
*4220101 404010000 499000000 9.0e-07 0.0 0.0 0100
0+ 1.5 1.5

* broken loop steam generator steam outlet junction

7320000 steamou valve
7320101 704010000 707000000 0.0 0.0 0.0 0100

*7320201 0 -.059905 6.333999-3 0.0

* modified by ysbang at 94/9/14
* to implement the steady state resut

7320201 0 0.02012 0.001473 0.0

7320300 trpvlv

7320301 601

*broken loop so. feedwater junction

7330000
7330101

7330200

7330201

7330202

7330203
7330204
7330205
7330206

7330207

7330208

feedin tmdpJun
706000000 705000000 0.00043
1 512 cntrivar 12
-1.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.072 0.0 0.0
10.17 0.018 0.0 0.0
10.28 0.012 0.0 0.0
10.34 0.009 0.0 0.0

10.40 .0.0 0.0 0.0-

20.00 0.0 0.0 0.0

4220201 0 0.0 0.0 0.0
4220300 mtrviv
4220304. 510 610 0.01 0.0. 0

* brcak downstream volume

4990000 presssup
4990101 1.0 10.0

4990200 3
*4990201 0.0

*4990202 49.0
*4990203 50.0
04990204 150.0
*4990205 1500.0

tmdpvol
0.0 0.0 0.0 0.0 0.0 0.0 00

1.041e06 45;.

1.04 1e06 4,;5.

1.041e06 454;.

0.280e06 404.
0.270c06 403.

*general table data

*power for pressurizer

20230000 powver 502
20230001 -1.0 0.0
20230002 0.0 0.0
20230003 0.0 12000.
20230004 1.0e06 12000.

*reactor core power

*20250000 power
*20250001 0.0 95.000e03
*20250002 131.0 95.000c03
*20250003 133.0 8I1.320e03
*20250004 163.0 68.305e03
*20250005 203.0 60.610c03
*20250006 11033.0 36.955e03
*20250007 10103.0 17.575603

*mod ificd by y.s.bana for realistic model ing

of ocondensate tank pressure

4990201
4990202
4990203

4990204

0.0 0.098e06 455.

1000.0 0.094e06 455.
3400.0 0.123e06 45i.
8000.0 0.123e06 4-55.

* reactor core power
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power ratio hot/averagge =60(40

*hot channel :volume 500

20500110
20500111
20500112
20500113
20500114

0.41891 voidf 205012000
0.37827 voidf 209022000
0.50635 voidf 20901 2000
0.50635 voidf 20301 )00
0.40005 voidf 20401)000020250000 power

20250001 0.0
20250002 131.0
20250003 133.0
20250004 163.0
20250005 203.0
*20250006 1103.0
20250006 1103.0
20250007 10103.0

57.M0003
57.000e03
48.792e03
40.983e03
36.366e03

36.955e03
22.173c03
10.545603

.average channel :volume 550

20255000 power
20255001 0.0
20255002 131.0
20255003 133.0
20255004 163.0
20255005 203.0
20255006 1103.0
20255007 10103.0

20220000 temp
20220001 0.0

20270500 htc-t
20270501 0.0

20220500 htc-t
20220501 0.0

20220400 htc-t
20220401 0.0

20270400 htc-t
20270401 0.0

38-000e03
38-000e03
32.585e03
27.322e03
24.244e03
I 4.782e03
7.0 1 00e03

300.

6.806

6.806

20500200 sosrlvl sum 1.0 0.0 1
20500201 001.21831 voidf 20201C000
20500202 1.20561 voidf 2020210000
20500203 1.20561 voidf 20203)0000
20500204 1.20561 void!' 20204)0000
20500205 1.20561 void!' 20205)0000
20500206 1.20561 void!' 202060000
20500207 1.20561 voidf 202070000
20500208 0.48578 void!' 202080000
20500209 0.58737 void!' 202090000
20500210 0.41891 void!' 20210(0000
20500211 0.37827 voidf 20211(0000
20500212 0.50635 void!' 202 12(0000
*20500213 0.50635 voidf 20212,0000
20500214 0.40005 void!' 20401(000

*20500300 fi-mass sum 1.0 0.0 1
*20500301 0.0 1.0 cmpmass 101
*20300302 1.0 cmpmass 102
*20500303 1.0 cmpmass 103
*20500304 1.0 cmpmass 104
*20500305 1.0 cmpmass 105
*20500306 1.0 cmpmass 106
*20500307 1.0 cmpmass 107
*20500308 1.0 cmpmass 108
*20500309 1.0 cmpmass 201
020500310 1.0 cmpmass 301
*20500311 1.0 cmpmass 301

*20500400 vssl-mass sum 1.0 0.0 1
*20500401 0.0 1.0 cmpmass 501
*20500402 1.0 cmpmass 502
*20500403 1.0 cmpmass 503
* 20500404 1.0 cmpmass 504

#20500405 1.0 cmpmass 50S
*20500406 1.0 cmpmass 506
020500407 1.0 cmpmass 507
*20500408 1.0 cmpmass 550 8
*20500409 1.0 cmpmass 509
*20500410 1.0 cmpmass 513
*20500411 1.0 cmpmass 514
*20500412 1.0 cmpmass 5 16
*20500413 1.0 cmpmass 517
*20-500414 1.0 cmpmass 518
*20500415 1.0 cmprna:ss 519
*20500416 1.0 cmpmass 531
*20500417 1.0 cmpmass 510

5.98

5.98

acontrol components

20500100 sgdclvl sum 1.0 0.0 1
20500101 0.0 1.21831 void!' 205100000
20500102 1.20561 void!' 205090000
20500103 1.20561 void!' 205080000
20500104 1.20561 void!' 205070000
20500105 1.20561 void!' 205060000
20500106 1.20561 void!' 205050000
20500107 1.20561 void!' 205040000
20500108 0.48579 vold1f 205030000
20500109 0M8737 void!' 205020000
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*20500500 bi-mass sum 1.0 0.0 1
*20500501 0.0 1.0 cmpniass 401
*20500502 1.0 cmpmass 402
*20500503 1.0 cmpmass 403

*20500504 1.0 cmpmass 404
*20500505 1.0 cmpmass 405
*20500506 1.0 clnpmass 406
*20500507 1.0 cnipmass 450
*20500508 1.0 cmpmass 701

*20500600 tot-p-mass sum 1.0 0.0 1
*20500601 0.0 1.0 cntrvar 3
*20500602 1.0 entlvar 4

*20500603 1.0 cntlvar 5

*205007600 sgo-delt sum 1.0 20.0 1
*205007601 0. 1. temp 201010000
*205007602 -1. temp 201200000

* Calculate system inventory
* the first number on the following card is the fUlI system mass

'20500800 invn div 144. 1. 0
020S00801 cntrivar 6
*20500900 invcxt div 1. 1. 1
'20500901 cntrlvar 8

*calculate the core liquid collapsed height

20501000 core-IvI sum 1. 0. I
20501001 0. .6096 voidt 505010000
20501002 .6096 voidf 505020000
20501003 .3048 voidf 505030000
20501004 .3048 Voidr 505040000

20501005 .3048 voidf 50505000
20501006 .3048 voidf 505060000
20501007 .6096 voidr 505070000
20501008 .6096 voidf 505080000

20501200 sg-dclvl
20501201 0.0
20501202

20501203
20501204

20501205
20501206

20501207
20501208
20501209
20501210
20501211
20501212

sum 1.0 0.01
1.9609 voidf
1.23101 voidf
1.15481 voidf
1.23101 voidf
1.25641 voidf
1.15481 voidf
1.06591 voidf

0.65398 voidf

0.37827 voidf
0.50635 voidf
0.50635 voidf
0.40005 voidf

705080000

705070000

705060000

705050000

705040000

705030000

705020000
705010000
709020000

709010000

703010000

704010000

*calculate the broken leg generator upflow collapsed liquid level

20501300 blgu-el sum 1. 9.532 0

20501301 0. 1.19609 voidf 701020000

20501302 1.23101 voidf 701030000

20501303 1.15481 voidf 701040000

20501304 1.23101 voidf 701050000

20501305 1.2i641 voidf 701060000

20501306 1.15481 voidf 701070000
20501307 1.06591 voidf 701080000

20501308 0.98206 voidf 701090000

*calculate the broken leg generator downflow collapsed liquid level

20501400 slg-d-cl sum 1. 9.532 0
20501401 0. 0.98206 voidf 701100000

20501402 1.06591 voiai 701110000
20501403 1.15481 voidf 701120000

200104 1.25641 voidf 701130000

20501405 1.23101 *voidf 701140000

20501406 1.15481 voidf 701150000

20-501407 1.23101 voidf 701160000

20501408 0.19609 voidf 701170000

*calculate the intact leg- generator upflow collapsed liquid level

20501500 ileu-cI sum 1.0 9.525 1
20501501 0. 1.21831 voidf 201020000

20501502 1.20561 voidf 201030000

20501503 1.20561 voidf 201040000

20501504 1.20W6 voidf 201050000

20501505 1.20561 voidf 201060000

20501506 1.20561 voidf 201070000

20501507 1.20561 voidf 201080000

20501508 0.48578 voidf 201090000

20501509 0.34411 v'oidf 201100000

*calculate the intact Ica generator dowvnllow collapsed liquid level

20501100 seshlvl sum 1.0 0.0 1

20501101 0.0 1.9609 voidf
20501102 1.23101 voidf

20501103 1.15481 voidf

20501 104 1.23101 voidf

20501105 1.25641 voidf

20501106 1.15481 voidf

20501107 1.06591 voidlr

2050110OS 0.65398 voidf

20501109 0.37827 voidt'
20501110 0.50635 voidl'

*20501111 0.50635 voidf
20501112 0.40005 voidf

702010000

702020000

702030000

702040000

702050000

702060000

702070000

702080000

702090000

702100000

702110000

704010000
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20501600
20501601
20501602
20501603
20501604

20501605
20501606
20501607
20501608
20501609

20020

20502300
20502301
20502302
20502303
20502304

blgod-cI sum 1.0 9-525 1
0. 0.34411 voidf 201110000

0.48578 voidf 201120000
1.20561 voidf 201130000
1.20561 voidf 201140000
1.20561 voidf 201150000

1.20561 voidf 201160000
1.20561 voidf 201170000
1.20561 voidf 201180000
1.21381 voidf 201190000

pzrievel sum 1.0
0.0 0.3671I voidf

0.2549 voidf
0.2549 voidf
0.2549 voidf
0.0663 voidf

0.0 1
301010000
301020000

301030000
301040000

301050000

20502600 blsgcel integ2ral 1. 0. 0
20502601 cntrlvar 24

*enerogy losses to environment - il sg

20502700 ilsgel integral 1. 0. 0
20502701 cntrlvar 25

*power losses to environment from sg

20502800 sgopl sum 1. 0. 0
20502801 0. 1. cntrlvar 24

20502802 1. cntrivar 25

*energy losses to environment from sg,

20502900 blsgel sum 1. 0. 0
20502901 0.1. cntrlvar26
20502902 1. cntrlvar 27

*integ of bI hot leg mass flow

20503000 blm integral 1. 0. 0
20503001 mflovj 402010000

*inte2 of il hot 1e2 mass flow

20503000 ilm integral 1. 0. 0
20503001 mflowvj 102020000

*heat losses to environment - bI sg

20502400 blsgpl sum 1. 0. 0
20502401. 0. 1IA41896 htrnr703300 101
20502402 0.91455 htrnr 705300201

20502403 0.99072 htrnr 705300301
20502404 1.07788 htrnr 705300401
20502405 1.05609 htmr 705300501
20-502406 0.99072 htrnr 705300601
20502407 1.05609 htrnr 705300701
20502408 1.02613 htrnr 705300801
20502409 0.57463 htrnr 705400 101
20502410 0.72732 htmr 705400201
20502411 0.72732 htmr 705400301

20502412 0.54335 htmr 705400401

Spowecr losses to environment - il sg

20502500 ilsgpl sum 1. 0. 0
20502501 0. .35939 htmr 205300101
20502502 .50391 htrnr 205300201
20502503 .41679 htrnr 205300301
20502504 1.03430 htrnr 205300401

20502505 1.03430 htmr 205300501
20502506 1.03430 htrnr 205300601
20502507 1.03430 htmr 205300701
20502508 1.03430 htmr 205300801
20502509 1.03430 htmr 205300901
20502510 1.04520 htmr 205301001
20502511 .57463 htmr 205400101

20502512 .72732 htmr 205400201I

20502513 .72732 htmr 205400301

20502514 .54335 htmr 205400401

e nergy losses to environment - hI ;g

*integg or break mass flow

20503000 brm integral 1. 0. 0
20503001 mfiowvj 422000000

20510100 ilhlmass sum 1.0 0.0 1
20510101 0.0 9.2278200-04 rho 10 10 10000
20510102 1.9918830-03 rho 102010C00

20510103 5.9836050-04 rho 102020C00
20510104 5.9836050-04 rho 102030(-00
20510105 7.8538960-04 rho 102040(000

20510106 8.8732920-04 rho 102050(000
20510107 8.8732920-04 rho 102060(000
20510108 1.2796520-03 rho 103010(000
20510109 5.45592-50-04 rho 104010(000

20510110 9.7311260-04 rho 104020000

20510111 8.1432400-04 rho 104030(000
20510112 8.1432400-04 rho 104040000

20510113 1.4841030-03 rho 104050000

20510200 crossms sum 1.0 0.0 1
20510201 0.0 1.018775-03 rho 105010030
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20510202

20510203

20510204

205 10205

20510206

20510207

20510208

20510209

20510210

20510211

20510212

20510213

20510214

;0100

20510300

20510301

20510302

20510303

20510304

20510305

20510307

9.3065600-04 rho 105020000

8.1432400-04 rho 105030000

8.1432400-04 rh 105040000
8. 1432400-04 rho 105050000
1. 1289930-03 rho 105060000

2.0441630-03 rho 105070000
2.7480260-03 rho 105080000
2.7480260-03 rho 105090000
9.143 8000-04 rho 105100000O
9.143 8000-04 rho 105110000
2.7480260-03 rho 105120000
2.7480260-03 rho 105130000
2.0441630-03 rho 105140000

ilclmass sum 1.0 0.0 1
0.0 4.0772550-04 rho 106010000

1.0447530-03 rho 106020000
5.4641860-04 rho 106030000
6.7631200-04 rho 106040000
2.6372190-03 rho 106050000
2.7614970-03 rho 107010000
7.6276200-04 rho 1080 10000

20510400 ilsg~pr sum 1.0 0.0 1
20510401 0.0 1.6407770-03 rho 201010000
20510402 2.2416900-03 rho 201020000
20510403 2.2183220-03 rho 201030000
20510404 2.2183220-03 rho 201040000

20510405 2.2183220-03 rho 201050000

20510406 2.2183220-03 rho 201060000

20510407 2.2183220-03 rho 201070000

20510408 2.2183220-03 rho 201080000

20510409 8.9383520-04 rho 201090000

20510410 6.3316240-04 rho 201100000

20510411 6.3316240-04 rho 201110000

20510412 8.9383520-04 rho 201120000

20510413 2.2183220-03 rho 201130000

20510414 2.2183220-03 rho 201140000

20510415 2.2183220-03 rho 201150000

20510D416 2.2183220-03 rho 201160000

20510417 2.2183220-03 rho 2C: i70000

20510418 2.2183220-03 rho 201180000

20-510419 2.2416900-03 rhio201190000

20510420 1.6407770-03 rho 201200000
0

20520100 blsepr sum 1.0 0.0 1
20520101 0.0 1.4264000-02 rho 2020 10000
20520102 1.6574000-02 rho 202020000

20520103 1.3183000-02 rho 202030000
20520104 1.6789000-02 rho 202040000
20520105 1.3532000-02 rho 202050000

20520106 1.2870000-02 rho 202060000
20520107 1.2850000-02 rho 202070000

20520108 5.8490000-03 rho 202080000
20520109 9.2780000-03 rho 202090000
20520110 7.6310000-03 rho 202100000

20520111 1.5420000-02 rho 202110000

20520112 2.6025000-02 rho 202120000

20520113 5.9663000-02 rho 203010000

20520114 3.3900000-02 rho 204010000

20520300 ilsgescc sum 1.0 0.0 1
20520301 0.0 6.3370000-03 rho 205010000
20520302 3.2520000-03 rho 205020000
20520302 1.3220000-03 rho 205030000
20520304 3.2790000-03 rho 205040000

20520305 3.2790000-03 rho 205050000
20520306 3.2790000-03 rho 205060000
20520307 3.2790000-03 rho 205070000
20520308 3.2790000-03 rho 205080000
20520309 3.2790000-03 rho 205090000
20520310 3.3140000-03 rho 205 100000
20520311 1. 1400000-03 rho 206010000
20520312 2.9856000-02 rho 2090 10000
20520313 2.0686000-02 rho 209020000

20530100 pressms sum 1.0 0.0 1
20530101 0.0 6.4825000-03 rho 301010000
20530102 6.4825000-03 rho 301020000
20530103 . 5.9118000-03 rho 301030000
20530104 5.9118000-03 rho 301040000
20530105 5.9118000-03 rho 301050000
20530106 1.1360000-03 rho 301060000
20530107 7.1837000-04 rho 302010000

20530108 2.3214100-04 rho 302020000

20530109 1.6457700-04 rho 302030000*
20530110 4.4046000-05 rho 302040000

20530111 4.4046000-05 rho 302050000
20530112 4.4046000-05 rho 302060000
20530113 4.4046000-05 rho 302070000

205 10500 blhlmss sum 1.0 0.0 1
20510501 0.0 1.4245480-03 rho 401010000

20510502 5.5496350-04 rho 4020 10000
20510503 3.7182600-04 rho 402020000
20510504 8.9706890-04 rho 402030000

20510505 3.8022530-04 rho 402040000

20510506 3.2063850-04 rho 402030000

20510507 3.1781750-04 rho 402060000

20510508 5.5399890-04 rho 402070000

20510700 b~cross sum 1.0 0.0 1
20-510701 0.0 4.4975840-04 rho 403010000

20510702 3.1781750-04 rho 403020000

20510703 3.2063850-04 rho 403030000
20510704 3.178175-04 rho 403040000
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20510705
20510706
20510707
20510708
20510709
20510710
20510711

20510712

20100

20510800

20510801

20510802
20510804
20510804

205 10805

20510900
20510901
20510904
20510903
20510904
20510907
20510908
20510907
205109108
20510909
20510910
20510913

20510912
20510913

20510916
20510917
20510916

20510917

20510920

9.8569380-04 rhmo403050000
7.144 5920-04 rho 403 060000
7.1445920-04 rho 403070000
4.4539040-04 rho 403080000
4.4539040-04 rho 403090000
7.1445920-04 rho 403 100000
7.1445920-04 rho 403110000

6.3701820-04 rho 403120000

blclmass sum 1.0 0.0 1
0.0 7.5605530-04 rho 404010000

2.4731980-04 rho 405010000
6.4741950-04 rho 405020000
1 .3575400-03 rho 406010000
8.6000000-04 rho 450010000

rvcore sum 1.0 0.0 1
0.0 6.7400000-03 rho 50 10 10000

6.5900000-03 rho 502010000
2.9600000-03 rho 503010000
5.2000000-04 rho 504010000
1.7434560-03 rho 5050 10000
1.7434560-03 rho 505020000
8.7172800-04 rho 505030000
8.7172800-04 rho 505040000
8.7172800-04 rho 505050000
8.7172800-04 rho 505060000
1.7434560-03 rho 505070000
1.7434560-03 rho 505080000
1.6400000-03 rho 506010000
2.8100000-03 rho 507010000
2.1800000-03 rho 508010000
1.4300000-03 rho 509010000
4.0470000-03 rho 509020000
3.93 00000-04 rho 5I10010000

3.4000000-04 rho 5 130 10000
3.4525000-04 rho 514010000

20511015

20511016

20100

20510601

20510602

20510602
20510603
20510604
20510605
20510606

205 10607

20510608
205106109
20510610
20510611
20510612
20510613
20510614
20510616
20510616
20510617

20520200
20520201
20520202
20520203
20-520204
20520205
20520206
20520207
20520208
20520209
20520210
20520211
20520212

2.6772900-05 rho 531020000
2.6772900-05 rho 5310300)00

blsgpr sum 1.0 0.0 1
0.0 1.3434060-03 rho 7010100C0

7.2961490-04 rho 7010200)00

7.5091610-04 rho 7010300)00
7.0443410-04 rho 7010400)00
7.5091610-04 rho 701050000
7.664101-04 rho 701060000
7.043410-04 rho 70 10700)00
6.5020510-04 rho 701080000
5.9905660-04 rho 70 10900)00
5.9905660-04 rho 701100000)
6.5020510-04 rho 701110000
7.0443410-04 rho 701120000
7.6641010-04 rho 7011300)00
7.5091610-04 rho 701140000
7.0443410-04 rho 7011500O0
7.5091610-04 rho 7011600)00
7.2961490-04 rho 7011700)00
1.3434060-03 rho 7011800)00

blsgsec sum 1.0 0.0 1
0.0 1.3509000-02 rho 7020100C0

9.0360000-03 rho 7020200)00
8.4700000-03 rho 7020300)00
1.0739000-02 rho 70204 00)00
9.6150000-03 rho 70205 001)
8.4740000-03 rho 7020600)00
8.4250000-03 rho 7020700)00
1.5782000-02 rho 7020800100
1 .6807000-02 rho 702090000

2.5882000-02 rho 702100000
5.6736000-02 rho 70301001)0
3,.3900000-02 rho 7040 100)00

20520400 blsgsec sum 1.0 0.0 1

20511000

20511001
20511002
20511003
20511004
20511005
20511006
20511007
20511008
20511009
20511010
20511011
20511012
20-511013
20511014

rvdcnr sum 1.0 0.0 1
0.0 2.618994D-03 rho 5160 10000

3.7726480-03 rho 5 17010000
1.1833800-03 rho 5 180O10000
1.1833800-03 rho 518020000
1. 1833800-03 rho 518030000

1. 1833800-03 rho 518040000

1.1833800-03 rho 518050000
1. 1833800-03 rho 518060000
1. 1833800-03 rho 5 18070000
1. 1833800-03 rho 5 18080000

1.1833800-03 rho 518090000

9.113 9620-04 rho 5 1&100000

2.0770600-03 rho 5 190 10000
2.6772900-05 rho 53 10 10000

20520401

20520402
20520403
20520404
20520403
20520406
20520407
20-520408
20520409
20520410

0.0 1.4458000-02 rho 7050100OCO
2.2410000-03 rho 7050200-)0
2.4350000-03 rho 7050300)0
2.6390000-03 rho 7050400 JO
2.5890000-03 rho 7050500 JO
2.4310000-03 rho 7050600 JO
2.5930000-03 rho 7050700 JO
2.5 140000-03 rho 7050800 JO
2.9860000-02 rho 7090100 JO
2.0686000-02 rho 7090200 JO

*total primary invcntory

20511100 totalpr sum 1.0 0.0
20511101 0.0 1.0 cnrltrvar 101
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20511102
20511103

20511104

205 11105
20511106
20511107

20511108
20511109
20511110

20511111

1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrlvar
1.0 cntrivar

1.0 cntrlvar
1.0 critrivar
1.0 critrlyar

1.0 critrlvar

102
103
104

105
106
107
108
109
110

301

7060201 0.0 330.0 0.0
*7060201 0.0 460.0

*7060202 2100.0 460.0
*7060203 3000.0 400.0

*7060204 4500.0 300.0
07060205 6000.0 220.0
$7060206 8000.0 130.0

0.0
0.0
0.0
0.0
0.0
0.0

0 total secondary inventory

20520500 totalsec sum 1.0 0.0 1
20520501 0.0 1.0 cntrlvar 201
20520502 1.0 cntrIvar 202
20520503 1.0 cntrlvar 203
20520504 1.0 cntrlvar 204

2060000 feedinil trndpvol
2060101 0.00114 1.0 0.0 0.0 0.0 0.0
2060200 . 1

7070000 steamou tmdpvol
7070101 1.0 1.0 0.0 0.0 90.0
7070200 2

7070201 0.0 5.89e06 1.0
7070202 2100.0 5.60e06 1.0
7070203 2763.0 3.95e06 1.0
7070204 3380.0 3.15e06 1.0
7070205 4500.0 2.25e06 1.0
7070206 6110.0 1.50e06 1.0
7070207 8000.0 1.23e06 1.0

1.0 5.0e.06 0.0 00

5.0e-06 0.0 00

" modified by y.s.bang
" maintaining 330 K

" following items added to make easy postprocessing
" at junc 17. 1995 by ysban~g.

2060201 0.0 330.0 0.0
02060201I 0.0 460.0
*2060202 2100.0 460.0
*2060203 3000.0 400.0
*2060204 4500.0 300.0
$2060205 6000.0 220.0
02060206 8000.0 130.0

* control variables

0.0
0.0
0.0
0.0
0.0
0.0

2070000 stcamout tmdpvol
2070101 1.0 1.0 0.0 0.0 90.0 1.0 5.0t-06 0.0 00
2070200 2

2070201 0.0 5.85e06 1.0
2070202 2100.0 5.6e06 1.0
2070203 2763.0 2.78e06 1.0
2070204 3380.0 2.12e06 3.0
2070205 4500.0 1.80606 1.0
2070206 6110.0 1.40c06 3.0
2070207 8000.0 1.20c06 1.0

7060000 fccdinle tmdpvol
7060101 0.00114 1.0 0,0 0.0 0.0 0.0 5;.Oc-06 0.000
7060200 1

*modificd by y.s.bang-
*maintainine 330 lZ

*pressure in mpa

205121100 ppre mult 0.000001 0.01
20521101 p 508010000

20521200 isap mult 0.000001 0.0 1
20521201 p 2D4030000

2052-1300 bsg-p mutt (0 000001 0.01
20521301 p 704010000
.0

20503000 ibrfiv integral 1. 0.0 1
20503001 mflowvj 422000000

*dilfemrtial pressure in kpa

20521400 icrsg- sum 0.001 00 1
20-521401 0. 1. p 105100000
20521402 .1. p 105030000

20521500 icrpm sum 0.001 0.0 1
2052I501 0. I. p 10S110000

20521502 -1. p 306020000

20521600 bcrsg sum 0.001 0.0 1
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20521601 0. 1. p 403010000
20521602 -1. p 403120000

20521700 bcrpm sum 0.001 0.0 1
20521701 0. 1. p 403080000

20521702 -1. p 403120000

20521800 cordif sum 0.001 0.0 1
20521801 0. 1. p 505010000
20521802 -1. p 505080000

:20523000 isglil sum 0.001 0.0 1

$20523001 0. 1. p 202010000
'20523002 -1. p 202120000

*20522912

020522913
*20522914

*20522915
'20522916

1.0 htmr 701010201
1.0 htrnr 701010301

1.0 htmr 701010401
1.0 htrnr 701010501

1.0 htrnr 701010601

20523000 tilacc integral 1. 0.01
20523001 rnflowj 611000000

20523100 tbacc integral 1. 0.0 1
20523101 mflowj 811000000

20510900 rvcore sum 1.0 0.0 1

'20523100 bsglvl sum 0.001 0.0
*20523101 0. 1. p 702010000
*20523 102 -1. p 702100000

I

* heat flu~

*2520

*20522800
'20522801
*20522802
'20522803
'20522804
'20522805
'20522806
*20522807
'20522808
'205228109

'20522810
*20522812

'20522812
*20522813
*20522814
'20522815
*20522817
*20522817

*20522808

'20522900
*20522903
'20522902
'20522905
*20522904
*20522905
*20522906
'20522907

'20522910
*20522911

stotal

tihf sum 1.0 0.0 1
0. 1.0 htrnr 201010101

1.0 htmr 201010201

1.0 htrnr 201010301

1.0 htnir 201010401

1.0 htrnr 201010501

1.0 htmr 201010601
1.0 htrnr 201010701

1.0 htmr 201010801

1.0 htrnr 201010901

1.0 htmr 201010001

1.0 htmr 201010101
1.0 htrnr 201010201

1.0 htmr 201010301

1.0 htmr 201010401

1.0 htrnr 201010501
1.0 htrnr 201010601

1.0 htrnr 201010701

1.0 htrnr 201010801

20510901
20510902

20510903
20510904
20510905
20510906
20510907
20510908
20510909
20510910
20510911
20510912
20510913
20510914
2051091S
20510916
20510917
20510918
20510919
20510920

20540900
20540901
20540902
20540903
20540904
20540905
20540906
20540907
20540908

0.0 6.7400000-03 rho 50O101OOCO0
6.5900000-03 rho 5020100,)0
2.9600000-03 rho 5030100)0
5.2000000-04 rho 5 040 100-)0
0.87 17280-03 rho 50501004)0
0.8717280-03 rho 5050200,)0
4.3586400-04 rho 5050300)0
4.3586400-04 rho 5050400)0
4.3586400-04 rho 5050500)0
4.358640-04 rho 5050600-)0
0.87 17280-03 rho 5030700-)0
0.87 17280-03 rho 5050800)0
1.6400000-03 rho 5060100)0
2.81I00000-03 rho 5070100-)0
2.1800000-03 rho 5080100-)0
1.4300000-03 rho 5090100)0
4.0470000-03 rho 5090200.)0
3.9300000-04 rho 5 100100)0
3.4000000-04 rho 5 130100)0
3~.4525000-04 rho 5 140100)0

hcmass sum 1.0 0.0 1
0.0 0.8717280-03 rho 5550100C0

0.8717280-03 rho 5550200)0
4.3586400-04 rho 5550300)0
4.3586400-04 rho 5550400)0
4.3586400-04 rho 555050000
4.3586400-04 rho 555060000
0.87 17280-03 rho 555070000
0.87 17280-03 rho 555080000

tbIT sum 1.0
0. 1.0 htmr

1.0 htmrr
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

htmr
htmr
htinr
hzmrn
htmrn
htmrn
htmrn

htmrn
htmrr

0.0 I

701010101
701010201

701010301I
701010401
701010501

701010601
70 1010701
701010801
70 1010901I

70 101000 1
701010 101

t otal primary inventory

20511100 totalpr sum 1.0 0.0 1
20511101 0.0 1.0 cntrlvar 101
20511102 1.0 cntrlvar 102
20511103 1.0 cntrlvar 103
20511104 1.0 cntrlvar 104
20511105 1.0 cntrlvar 105
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20511106
20511107

20511108

20511109

20511110
20511111

20511112

1.0 cntrlvar 106
1.0 cntrivar 107
1.0 cntrlvar 108

1.0 crnrlvar 109
1.0 entrlvar 110
1.0 cntrlvar 301
1.0 cntrlvar 409

20547306
20547307
20547308
20547309

20547400
20547401
20547402
20547403
20547404
20547405
20547406
20547407
20547408

4.3586400-04 vapgeCn 505050000
4.3586400-04 vapgen 505060000
0.8717280-03 vap~gen 505070000
0.8717280-03 vapg-en 505080000

hsteani sum 1.0 0.0 1
0.0 0.8717280-03 vap~gen 555010000

0.8717280-03 vapgen 555020000
4.3586400-04 vap~gen 555030000
4.3586400-04 vapgcn 555040000
4.3586400-04 vapgen 555050000
4.3586400-04 vap~gen 555060000
0.8717280-03 vap~gen 555070000
0.8717280-03 vapgen 555080000

*implementation of reactor vessel dp

20548800
20548801
20548802

rvdp
0.0

sum 0.001 1.0 1
1.0 p 502010000

-1.0 p 508010000

20531000 hotpow function 1.0 5.7+04
20531001 time 0 500

20531200 avepowv function 1.0 3.8+04
20531201 time 0 550

20548100 totsteam sum 1.
20548101 0.0 1.0 cntrlv
20548102 1.0 cntrl,

20548200 totsteamn sum 1.
20548201 0.0 1.0 cntrlv
20548202 1.0 cntrIl

* end of transient input deck

0 0.0 1
ar 471
var 472

0 0.0 1
ar 473
var 47420531300

20531301

20531302

* steam

20547100
20547101
20547102
20547103
20-547105

20547106

20547107
20;47108
20547109

20547200
20547201

20547202
20547203

20547204
20547205
20547206
20-547207
20547208

20470

20547300
20-547302
20547302

20547303

totpow sum 1.0 9.5+04
0.0 1.0 cntrlvar 310

1.0 cntrivar 312

generation from core

stem sum 1.0 0.0 1
0.0 0.8717280-03 gammaw 5050 10000

0.8717280-03 Sammaw 505020000
4.3586400-04 gammaw 505030000
4.3586400-04 gammaw 505040000
4.3586400-04 gammaw 505050000
4.3586400-04 gaxnmaw 505060000
0.8717280-03 gammaw 505070000
0.8717280-03 gammaw 505080000

hsteam sum 1.0 0.0 1
0.0 0.8717280-03 oammaw 555010000

0.8717280-03 gammawv 555020000
4.3586,400-04 gammaw 555030000
4.3586400-04 g.ammaw 555040000
4.3586400-04 gammaw 555050000
4.3586400-04 gammaw 555060000
0.8717280-3 gammaw 555070000
0.8717280-03 gammaw 555080000

stern sum 1.0 0.0 1
0.0 0.8717280-03 vapgcn 5050 10000

0.8717280-03 vapgen 505020000
4.3586400-04 vapgcn 505030000
4.3586400-04 vapgcn 505040000
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