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Assessment of RELAPSMOD3 

Using BETHSY 6.2TC 6-Inch Cold Leg Side Break 
Comparative Test 

ABSTRACT 

This report presents the results of the RELAPSMOD3 Version 7j assessment on BETHSY 

6.2TC. BETHSY 6.2TC test corresponding to a six inch cold leg break LOCA of the Pressurizer 

Water Reactor(PWR). The primary objective of the test was to provide reference data of two 

facilities of different scales (BETHSY and LSTF facility). On the other hand, the present 

calculation aims at analysis of RELAPYMOD3 capability on the small break LOCA simulation. 

The results of calculation have shown that the RELAPSMOD3 reasonably predicts occurrences 

as well as trends of the major phenomena such as primary pressure, timing of loop seal clearing, 

liquid hold up, etc. However, some disagreements also have been found in the predictions of 

loop seal clearing, collapsed core water level after loop seal clearing, and accumulator injection 

behaviors. For better understanding of discrepancies in same predictions, several sensitivity 

calculations have been performed as well. These include the changes of two- phase discharge 

coefficient at the break junction and some corrections of the interphase drag term. As result, 

change of a single parameter has not improved the overall predictions and it has been found that 

the interphase drag model has still large uncertainties. 
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SUMMARY 

This report describes the assessment of RELAPSMOD3 Version 7j using BETHSY 6.2TC, 

simulating intermediate break Loss Of Coolant Accident (LOCA) in PWR. 

BETHSY test 6.2TC simulating a 6 inch cold leg break LOCA of PWR has been performed 

to find the effect of different scales of two facilities, i.e. BETHSY and LSTF facilities. The initial 

power is 2860 kw, and the primary cooling system pressure is 15.4 MPa. Core inlet and outlet 

liquid temperatures are 557 K and 588 K, respectively. The objective of the present assessment is 

to provide systematic assessment of RELAPSMOD3 code, contributing to code development, 

improvement, and enhancement of user guidelines. 

In this study, the simulation begins with break open. Then, primary coolant saturation, loop 

seal clearing, core heatup, and acdation of emergency core cooling system are followed 

sequentially. The calculation terminates with experimental criteria. 
u 

Generally, major phenomena observed in BETHSY 6.2TC test are predicted by the 

RELAPSMOD3, however, some disagreements in the predictions also have been found. These 

include loop seal clearing, core water collapsed level after loop seal clearing, temperature 

excursions of heater rods, liquid holdup in the upward part of crossover leg and accumulator 

injection behaviors. In order to investigate sensitivities of some modeling and the option, the 

break junction discharge coefficient and interphase drag model have been examined. The 

results indicate limited influence to the overall system behaviors. 

x i  





1. INTRODUCTION 
The results of an assessment study using RELAPSMOD3 are documented in this report for 

contribution to the overall code assessment efforts, which is coordinated within the Code 

Application and Maintenance Program (CAMP) sponsored by the U.S. Nuclear Regulatory 

Commission (NRC). 

The objective of the CAMP is known to provide qualitative assessments of the major 

thermal-hydraulic computer codes for code improvement as well as code development. This 

report contains results and conclusions of the assessment study conducted using 

RELAPSMOD3 version 7j on the loss of coolant experiment, BETHSY 6.2TC. The 

experiment BETHSY 6.2TC [ 13 was performed as a part of the Large Scale Test Facility (LSTF) 

counterpart test to investigate the behaviors of two facilities of different scales in the course of 

an intermediate cold leg break transient. 

A RELAPSMOD3 model for the simulation of the experiment, BETHSY 6.2TC, is 

developed for the standard case study of BETHSY facility following the information provided by 

the Idaho National Engineering Laboratory (INEL)[Z]. 

The prime objective of the present study is to analyze the overall capabilities of the code 

on small break loss-of-coolant-accident (LOCA) simulations. Physical phenomena of concern are 

two phase critical flow, depressurization, core water level depression, loop seal clearing, liquid 

hold up, etc. 

The rest of this report is organized as follows; Chapter 2 gives a brief description of the 

test. The input model used in this simulation is described in Chapter 3. In Chapter 4, the 

calculation results comparing with the test data are presented and discussed. Computational 

efficiency is given in Chapter 5 .  Finally, some conclusions obtained from this study are presented 

in Chapter 6. 

A listing of the RELAPSMOD3 input deck for the BETHSY 6.2TC simulation is provide 

in Appendix A. 
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2. TEST FACILITY AND DESCRIPTION 

2.1 BETHSY Facility 

BETHSY is a scaled down model of a three loop 900 MWe FRAMATOME pressurized 

water reactor (FWR) designed for the study of accident management [3]. With reference to the 

reactor, the volumetric scaling factor is 1/100. Since flow patterns in the primary coolant system 

(PCS) are often gravity dominant under most of accident conditions, the elevations and heights 

of all the components are preserved. 

The primary cooling system, as shown in Figure 1, consists of the pressure vessel 

containing electrically heated rods and an external downcomer, and three identical loops each 

equipped with a reactor coolant pump(RCP) and a steam generator(SG). The pressurizer is 

connected to hot leg of either loop 1 or 2. The maximum operating pressure and temperature of 

primary coolant system are 17.2 MPa and 673 K and the secondary side was designed to operate 

up to 8 MPa at saturation temperature. 

The reactor core is composed of 428 hll length indirectly heated rods and 29 guide 

thimbles arranged according to the 17x17 reactor bundle design as shown in Figure 2. It is 

powered with 3 M W  electric supply which corresponds to the decay heat level in the BETHSY 

facility. The rods represent average rod behavior, Le., the radial peaking factor of one. And the 

axial power profile represent a stepwise cosine shape with an axial peaking factor of 1.6. The 

downcomer, links the three cold legs to the lower plenum, is made up of two different geometry 

parts; The upper part consists of an external tube to avoid the significant distortions of the 

annular downcomer. The lower part is an anndus so as to make uniform flow distribution at the 

core inlet. Such a configuration has been chosen in BETHSY, for better simulation of hydraulic 

head in both the downcomer and the upflow side of crossover legs, to preserve the elevation of 

the lower bound of cold leg nozzles as shown in Figure 3. 

Concerning hot leg nozzles, no particular criterion has been appeared to be more 
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important than another and they have been positioned in such a way that their axes are at the 

same elevation as the PWR hot leg nozzle axis. 

All bypass flow paths except "cold to hot leg path" are properly modeled. Each RCP 

operate at the scaled conditions; the head is 111 scaled and the flow rate 1/100. 

The secondary coolant system is composed of three steam generators, steam pipe lines, a 

spray condenser, main feedwater and auxiliary feedwater systems. The general configuration of 

steam generator is similar to that of the steam generators of the reference plant. Each steam 

generator contains 34 inverted-U tubes of the same radial dimension and height stepping as those 

of the reference steam generator, thus providing a scaled heat transfer area between primary and 

secondary sides. 

The safety injection system has the same capabilities of the reference PWR, which consists 

of high pressure safety injection system, accumulators, and low pressure safety injection system. 

In addition, a trace heating system is installed to compensate for increased environmental heat 

losses and modified structure-to-fluid heat transfer characteristics in comparison with 

the reference plant. More than 1000 channels over the facility were used to measure transient 

parameters [4]. 

To simulate BETHSY 6.2TC, the upper head to downcomer bypass was modified to take 

into account of the LSTF loop specifications and the accumulator on the cold leg 1 is isolated. 
I 

2.2 BETHSY 6.2TC Transient Description 

BETHSY test 6.2TC was performed in the BETHSY facility on July 5 1989. The 

experiment simulates intermediate break loss-of-coolant accident involving 5% break area of the 

cold leg in PWR. This test duplicated, as closely as possible, the test of LSTF SB-CL-21 

performed in September 1989 [ 5 ] .  

The initial power was 2860 KW, initial pressure 15.38 MPa, and accumulators pressure 

4.2 MPa. The bypass flow rate ftom the upper head to the downcomer was adjusted to be 0.28 

% of the total flow of the 3-loops to simulate LSTF bypass flow rate. 

3 



The primary objective of this test is to compare the behaviors of the two facilities of 

different scales in the course of an intermediate cold leg break transient. A particular attention is 

paid to core liquid level depression before loop seal clearing to analyze the physical phenomena 

during small break LOCA. 

Initial experiment conditions are listed in Table 1 .  Side-oriented break nozzle @=15.48 

mm, L/D=lO) is located on the cold leg of the loop 1 where the pressurizer is attached, and the 

accumulator on the loop 1 is isolated. 

Major event chronology of the test is summarized as follows ; 

t = 0 s opening of the break valve, 

- the trace heating was stopped, 

t = 8 s scram signal occurred (pressurizer pressure < 13.0 MPa), 

- core power was maintained at 2863 KW for 53 s 

then followed the JAERI conservative curve [ 11, 

- RCPs were stopped, 

- condenser was stopped, 

- normal SG supply was stopped, 

- SG discharge valve setpoint was set to 7.2 MPa, 

safety injection signal occurred (pressurizer pressure < 1 1.7 MPa), 

- no action, the HPSI was not operated, 

accumulator opening signal occurred (pressurizer pressure < 4.2 m a ) ,  

- opening of accumulators 2 and 3 (with time delay of 4 s), 

t = 12 s 

t = 341 s 

t = 948 s accumulator 3 stopped by level criterion, 

t = 976 s accumulator 2 stopped by level criterion, 

t = 2179 s test stopped (pressurizer pressure < 0.7 MPa). 

4 



Table 2 lists the major events of the test with compared to the calculation result, which 

will be discussed at later chapter. 

Table 1. 

Parameter 

Power, kW 

Pressurizer Pressure, MPa 

Pressurizer Level, m 

Pump Rotating Speed, rpm 

Core Inlet Temperature, K 

Core Exit Temperature K 

PCS Coolant Inventory, kg 

SG Pressure, MPa 

SG Water Level, m 

Feedwater Temperature, K 

Downcomer Bypass flow, % 

Heat Loss, kW 

Initial Conditions of BETHSY 6.2TC 

Experiment 

2863 k30 

15.38 f 0.15 

7.45 1- 0.2 

238 k 6 

557.2 k 0.4 

588.2 f 0.4 

1984 k50 

6.84 k 0.07 

11 .1  f 0.05 

523.1 f 4 

0.28 

54.82 

RELAP5 

2863 

15.38 

7.65 

238 

557.7 

588.9 

1976.0 

6.81 

10.5 

523.2 

0.28 

57.71 
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Table 2. Chronology of BETHSY 6.2TC Test Major Event 

Event I 
Break Open, s 

Reactor Scram Signal, s 

Safety Injection Signal, s 

Loop Seal Clearing, s 

Primary/Secondary Pressure Reversal, s 

Accumulator #2 Injection, s 

Accumulator #3 Injection, s 

Pressurizer Pressure < 0.7 MPa, s 

Experiment RELAP5 

0.0 0.0 

8.0 6.9 

12.0 14.5 

134 138 

172 176 

345 - 948 

345 - 976 

3 15 -828 

315 - 786 

2179 1856 
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Figure 1 The primary cooling system of BETHSY: 

Elevations in mm, Loop 2 and 3 are not shown 
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Figure 3 The locations of hot leg and cold leg nozzles of 

BETHSY 
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3. CODE AND MODELING DESCRIPTIONS 

3.1 Computer code 

The RELAPSMOD3 version 7j computer code is used in the present simulation. 

RELAP5/MOD3 is a one-dimensional, two-fluid, six-equation, thermal nonequilibrium transient 

and accident analysis code. This code was developed at INEL for the U.S. Nuclear Regulatory 

commission (USNRC). Specific application of the code to the experiment BETHSY 6.2TC is 

discussed in the folIowing sections. 

3.2 Modeling and Nodalization 

The BETHSY facility[6] is nodalized in detail enough to simulate the important two-phase 

flow processes, such as core water level depression, loop seal clearing, and transient coolant 

distribution in the primary cooling system. Since these are chiefly governed by manometric head 

balance between the reactor vessel and the crossover legs, fine nodalizations are employed for 

some of the vertical pipings, of which elevations are lower than those of horizontal part of hot 

legs, in RELAP5 input models. Figure 4 shows hydrodynamic input models for the code. This 

input model consists of 251 volumes, 258 junctions, and 283 heat structures. Three coolant 

loops are individually mockled. 

3.2.1 Reactor vessel 

The reactor core is modeled by sixteen control volumes of equal length covering the active 

length of the heated core (3.66m). The axial power profile is modeled by fourteen volumes. The 

equal power applied to 428 electrically heated rods. Also, sixteen control volumes in parallel 

with core region are used in modeling the bypass channel. 

The downcomer inlet part is a branch component which connects the cold leg pipes to 

The lower plenum, upper plenum and upper the downcomer and the upper head bypass pipe. 
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head are divided into several control volumes and simulated by branch component. Flow 

resistance and bypass flow through upper head to downcomer is adjusted at the junction 

between the two control volumes of components. The environmental heat loss components are 

modeled by a primary coolant volume and an ambient volume. Besides trace power is 

appropriately modeled. 

3.2.2 Loops 

Since the accuracy of the break flow calculation is of great importance in prediction of 

system response, modeling of break loop deserves to attention. In this study , the broken 

loop is simulated by a series of branch, and pipe components. The break nozzle is simulated by 

a branch, a pipe, and a time-dependent volume for pressure boundary condition. Modeling of 

the break geometry is important for accurate calculation of break flow. For the break junction, 

the discharge coefficients of 0.85, 1.2 and 0.96 are used for subcooled water, saturated two- 

phase, and single-phase vapor discharge, respectively. 

The intact loop modeling includes a hot leg, and intermediate leg, a RCP, a cold leg. These 

are represented by combinations of branch, single volume, pipe and pump components. Pump 

characteristics are provided for single phase homologous conditions. A set of two-phase 

multiplier and two-phase difference curves are used by input data. The moment of inertia of the 

pump rotor shaft is used to characterize the coastdown behavior of the pump. 

To simulate liquid holdup in the steam generator inlet plenum more realistically, counter 

current flow limitation (CCFL) options are applied to the junctions from the horizontal portion 

of the hot leg to the vertical portion of the hot leg. The Wallis form of the CCFL equation is 

used [7,8]: The slope and gas intercept were 0.785 and 0.55, respectively. 

And the ECC Mixer model is not employed since it was evaluated to be ineffective in this 

case [9]. 

3.2.3 Pressurizer 
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The pressurizer attached with broken loop is modeled by five volumes because it is not 

expected to be sensitive to the calculated results. The spray and heater systems in the pressurizer 

are neglected. The surge line is nodalized with 3 control volumes and 3 junctions. 

3.2.4 Steam Generator 

The steam generator primary side is represented by pipe component using ten control 

volumes. For steam generator U-tube, eight volumes are used. Such a modeling was based on 

the expectation that six inch break is sufficiently large to remove the decay heat through the 

break and thus the effect of steam generator heat transfer on the primary cooling system is 

presumed to be less important. Two volumes of each end represent inlet plenum and outlet 

plenum of steam generator. 

The secondary side is represented by a series of feedwater, downcomer, riser, and 

separator. A time-dependent volume is used to provide pressure boundary condition at the exit. 

A heat structures representing the U-tubes are added to permit the heat exchange between the 

primary side and the secondary side in the steam generator. 

3.2.5 Emergency Core Cooling System 

The emergency core cooling systems (accumulator, high pressure injection system, low 

accunulator 

The 

pressure injection system) can be modeled in the RELAPVMOD3. Among them, 

component is only used in this modeling according to the experimental conditions. 

accumulator component activates at 4.2 MPa of cold leg pressure. 

3.3 Initialization Process and Boundary Conditions 

The steady state is obtained by calculating a stabilizing null transient of several hundred 

seconds, of which results are used as initial condition of the transient calculation. In order to 

achieve the steady state conditions consistent with the experimental data, some input variables of 
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the code are calibrated through repeated calculations as follows: 

(i) The bypass flow fiom downcomer to upper head is very small in the initial RELAPS 

results. Thus, the orifice area at the bypass path is increased to attain a flow rate of 0.28 

% of total loop flow rate. 

(ii) The steam generator heat transfer is underpredicted in the code. It is corrected by 

decreasing the heated equivalent diameter of U-tube outside [2]. 

(iii) In order to achieve the pressure condition and the primary mass inventory, a time 

dependent volume with system initial pressure (1 5.38 MPa) is connected to the top of 

pressurizer. A time dependent volume with i d o w  and outflow is also connected to the 

bottom of pressurizer (to achieve the initial primary coolant mass of 1984 kg) 

The steady state data resulting from the initialization process are listed with measured data 

in Table 1. The comparison shows acceptable agreement with the experimental data. 
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4. RESULTS AND DISCUSSIONS 

Transient calculations have been done with the initial conditions described above. Major 

event chronology is compared with the experimental data in table 2. Figure 5 through 19 show 

transient behaviors of important parameters. Table 3 lists the important parameters in 

comparison and their measurement uncertainty El]. In general, RELAPS predicts the trends 

reasonably. As shown in the Figures, the calculations generally show faster evolution. In the 

following sections, the calculation results of important two-phase processes are compared and 

discussed. Besides, additional the results of sensitivity studies are also given. 

4.1 Base Case Calculation 

4.1.1 Depressurization and Break Flow 

The pressurizer pressures are compared in Figure 5 .  Generally, the RELAPS calculations 

agree well with the measured data in pressurizer pressure throughout the experiment. But it 

begins to overpredict the depressurization rate at about 280 s and the discrepancy reaches the 

maximum about 1.8 MPa around 350 s. This difference can be considered as an overprediction 

of two-phase break flow. 

As shown in Figure 6, the code calculates break flow rates well during single-phase period. 

However, transition fiom low quality to high quality in two-phase blowdown is delayed in the 

calculation and, as a result, the integrated break flow is overpredicted during two-phase period 

as shown in Figure 7. The deviation of the pressure also begins just after two-phase break flow 

occurs. Until 300 s, RELAPS overpredicts the integrated break flow by about 135 kg comparing 

with that of measured data. This difference corresponds to 6 % of the initial primary cooling 

system mass inventory and is not changed until the end of experiment. Another tentative reason 
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of the faster depressurization may attribute to poor prediction of core void distribution by 

RELAPS. As shown in Figure 8, almost the upper one third of the active core is uncovered fiom 

280 s to 320 s in the RELAP5 calculations and thus, steam generation at the core is 

underpredicted during this period, which in turn evokes the faster depressurization. 

4.1.2 Collapsed Core Water Level 

Figure 9 shows the collapsed core water level. Core uncovery appears three times both in 

the experiment and in the simulations. The evolution of collapsed core water level can be divided 

into four distinct periods; 

(i) low-quality two-phase blowdown period until the loop seal clearing (0 - 134 sec.) 

(ii) high-quality two-phase blowdown period until the beginning of accumulator injection 

(134 - 345 sec.) 

(ii) accumulator injection period (345 - 945 sec.) , and 

(iv) boil-off period until the end of experiment (945 - 2000 sec.) . 

As shown in Figure 9, RELAP5 predicts some deviations of collapsed core water level 

after loop seal clearing. 

During the first period, the collapsed core water level rapidly decreases due to low-quality 

two-phase break flow and subsequent flashing of core coolant occurs. Minimum water level is 

reached just before the loop seal clearing, which is discussed at later section. By manometric 

head balance between the reactor core and the crossover legs, the minimum level is lower than 

the bottom of crossover legs. The minimum collapsed water level is predicted to be 1.3 m by 

RELAPS, which is deeper than the measured level by about 0.3 m. It seems that incomplete loop 

seal clearing would lead lower minimum level in the RELAPS calculations. 

During the second period, the collapsed core water level of the second is determined by 

manometric head balance between the downcomer and the core. The Figure 9 shows the 

RELAP5 underpredicts the collapsed core water level during this period. After the loop seal 
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clearing, the downcomer head pushes fluid back into the core (see Figure 11) and the collapsed 

core water level increases instantaneously. The pressure difference in Figure 1 1. is the dfierential 

pressure between the vessel inlet nozzle and the downcomer outlet. Drastic depressurization is 

observed again since the break is uncovered. On the other hand, the collapsed core water level 

continues to decrease until the actuation of accumulator. During the second period, the code 

underpredicts the collapsed core water level. It may also be caused by incomplete loop seal 

clearings likely the first one. That is, the remaining liquid in the upflow side of the crossover legs 

pressurizes the collapsed core water level. In RELAP5 results, blowout of the remaining liquid 

occurs at about 340 s, which entails a sudden swell of core water level. 

During the third period, the collapsed core water level in the experiment increases due to 

accumulator injection. In general, the collapsed core water level predicted by RELAPS shows 

large deviations fiom the experiment after accumulator injection. The RELAPS calculation 

shows an earlier actuation of accumulator and a larger amount of water delivered, which will be 

discussed at later section. 

The fourth period is characterized by redistribution of coolant, boil-off, and monatomic 

level decrease. RELAPS underpredicts the collapsed core water level by 0.5 m. The deviation of 

0.5 m in collapsed core water level is equivalent to 20 kg of coolant, approximately. Such a level 

deviation is considered ad an important contributor to the difference of 135 kg in the integrated 

breakflow, . 

4.1.3 Loop Seal Clearing 

After the break opens, the upper portion of the primary cooling system gradually fills with 

steam and eventually liquid seals are left in the crossover legs, in the reactor vessel, and in the 

downcomer. These liquid seals form a blockage of steam flow along the loop toward the break. 

As a result, the vessel upper plenum and hot legs are pressurized, which causes manometric 

depressions both the liquid level in the downflow side of the crossover legs and the reactor 

vessel. Due to the buildup of pressure in the upper portion, the liquid seal in the downflow side 
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of the crossover leg is pushed downward. When it reaches the bottom of the crossover leg, the 

water is swept towards the break, and then the liquid seal is completely cleared and after all a 

steam flow path fiom the core to the break through the steam generator is established. It is called 

the loop seal clearing. After the loop seal clearing, the manometric balance of pressure heads 

throughout the loop is relaxed, resulting in a sudden increase of the core water level. 

The loop seal clearings are well illustrated by the differential pressure (DP) behaviors of 

the downflow and upflow sides of the crossover legs. In the experiment the loop seal clearings of 

all the loops occurs almost simultaneously at 134 s. Figure 12 and 13 indicate that RELAPS 

predicts the initiation of loop sealing clearings at 138 s. The DPs at the upflow side of the 

crossover leg is the differential pressure between the reactor coolant pump inlet and the 

crossover leg bottom. On the other hand, DPs at the downflow side of the crossover leg is the 

differential pressure between the steam generator outlet plenum nozzle and the crossover leg 

bottom. 

All three loops show the same behaviors both in the calculation and in the experiment. In 

RELAPS results, the downflow side is completely drained while the upflow side is partially 

drained as shown in Figure 13. Complete drain is eventually established after about 200 s. This 

effect is sigdicant in the collapsed core water level because the remaining liquid water level 

resists against steam flow toward the break until it is completely cleared. 

4.1.4 Liquid Holdup at the SG Inlet Plenum 

One of phenomena that aEect on the water level depression is the liquid holdup in the 

upper region of the primary cooling system, such as hot legs and steam generator inlet plenums. 

The liquid in the steam generator inlet plenum and in the upflow side of the U-tubes falls into the 

reactor vessel by gravity, but the liquid drains against steam flow and thus establishes a counter- 

current flow. The drain rate may be often l i i ted by the CCFL. Figure 14 shows the measured 

and calculated differential pressures in the steam generator inlet plenum. The differential pressure 

has been measured between the steam generator inlet plenum nozzle and the bottom of the steam 
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generator tube sheet. RELN5 predicts the drain of all water in steam generator inlet plenum just 

aRer the loop seal clearing. It may result fiom the underestimation of the interphase drag. In 

contrast, a si@cant liquid holdup is predicted during the accumulator injection period and 

this result is also observed in the experiment. The code predicts the trends reasonably but the 

timing and the magnitude on the holdup are not calculated accurately. The deviation of DPs 

before accumulator injection is likely caused by overprediction of break flow rate. 

4.1.5 Accumulator Injection 

Due to faster depressurization in the RELAP5 calculations, the accumulator injection 

begins earlier than in the experiment. Figure 15 shows the integrated accumulator flow. The 

code predicts intermittent injection behavior rather than the continuous behavior as measured, 

and the depletion of accumulators are accordingly achieved earlier in the RELAP5 calculation. 

Time elapsed during 50% injection of the accumulator water in the REALPS calculation is 50 s, 

whereas about 190 s was taken in the experiment. This discrepancy directly S e c t  on the 

downcomer and core water level behaviors (see Figure 9 and IO). As shown in Figure 10, the 

downcomer water level doesn't increase continuously due to the intermittent accumulator 

injection. 

The intermittent injection behavior might be caused by the code characteristics rather than by 

inadequate modeling. 

4.1.6 Core Uncovery and Heatup 

Core uncovery cannot be directly measured. Instead, local void fraction can be retrieved 

from the eight differential pressure measurements installed in the active core region. Transient 

void distributions along the core are compared in Figure 8. The dark indicates liquid phase and 

the white indicates vapor phase. In the experiment, core uncovery was observed three times and 

also was predicted by the code. In RELAPS calculations, the duration of the first core uncovery 

at 140 s is very short, the second uncovery at 300 s is long-lived and deep, and the third 
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uncovery begins too early. The higher void fractions in the upper core predicted by the RELAPS 

are considered, in general, due to the overestimation of interphase drag force. 

The core heatup is affected by two-phase water level, not dependent on collapsed core 

water level. The core heatup is strongly affected by core uncovery. RELAPS doesn't predict the 

first core heatup at 2.1 m and the second heatup by the code appears higher than that of 

measured data. The third core heatup is predicted earlier as shown in Figure 16 because of earlier 

depletion of accumulator. 

4.1.7 Steam Generator Behavior 

As soon as safety injection signal occurs, the condenser and the feedwater are isolated. 

Accordingly, the steam generator pressure increases up to the setpoint of safety valves, 7.2 ma, 

by heat transfer between the primary and the secondary. After 172 seconds from this event, the 

pressure of the secondary side becomes higher than that of the primary side and thus reverse heat 

transfer initiates. Figure 17 shows that RELAPS overpredicts the secondary pressure from 200 s, 

i.e., RELAPS predicts slower depressurization of steam generator pressure. This difference 

could likely result from uncertainties in environmental heat loss as well as in U-tube heat transfer. 

RELAPS seems to underpredict heat transfer through U-tube from secondary side to primary 

side in the steam generator. 

Figure 18 shows liquid temperature of lower part of steam generator riser. The time which 

the liquid temperature begins to fall rapidly, coincides with the time of accumulator injection. 

The injected liquid from accumulators is transported to the U-tube through the core and the hot 

leg. When injected liquid reaches U-tubes, the primary side of U-tubes is superheated state or 

saturation state. Therefore, the riser temperature after the liquid arrives at U-tubes is decreased 

due to the heat transfer between the secondary side and the primary side. In RELAPS results, the 

deviation between calculated temperature and measured temperature slowly increases because of 

mis-prediction of void distribution in primary side. As shown in Figure 14, the inlet plenum of the 

steam generator contains some liquid after 1000 seconds in experiment but it was not predicted 
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in the calculation. 

In summary, an overprediction of void in the U-tubes result in underprediction of heat 

transfer fi-om the secondary side to the primary side. 

4.1.8 Mass Distribution in the Core 

Mass distribution of the upper part in the core can be represented by the differential 

pressure of the upper plenum which is shown in Figure 11. Sudden increases of the differential 

pressures appear both in the experiment and in the calculation. During the first period, the 

pressure difference in the upper plenum is rapidly decreased by low quality break flow. The 

first minimum differential pressure occurs before loop seal clearing. M e r  loop seal clearing, the 

differential pressure increases by manometric head balance between the core and the hot leg. Fast 

depressurization continues again until the accumulators actuate. During this period, the code 

underpredicts the differential pressure. It is due to the overestimation of the two-phase break 

flow. During the next period, the injection of the accumulator water increases the differential 

pressure. We can recognize that the final period is characterized by a redistribution and 

monatomic decrease of coolant until the upper plenum is empty. Figure 19 shows an identical 

result as discussed. 
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Table 3. Measurement Qualifications 

~~ ~ 

ParameterLJnit 

Pressurizer Pressure, MPa 

Break Flow Rate, cm3/s 

DP at Downcomer, HPa 

DP at Upper Plenum, HPa 

DP at Crossover Leg D o d o w  Side, HPa 

DP at Crossover Leg Upflow Side, HPa 

DP at SG Inlet Plenum, HPa 

DP at SG U-tube Upflow Side, HPa 

Accumulator Flow Rate, cm3/s 

Cladding Temperature, C 

SG Dome Pressure, MPa 

SG Liquid Temperature, C 

Hot Leg Void Fraction 

~~ 

Meas. 
Mill-& 

0-1 8 

0-105000 

- 16-484 

- 13-107 

-2 19-38 1 

-32-168 

-19-101 

-445-1022 

0-830 

0-500 

0-8 

0-500 

0-1 

Meas. 
Uncer- 
tainty 

1.5 

360 

5.0 

1.2 

6.0 

2.0 

1.2 

15 

5 

4 

0.7 

4 
--- 

RELAP5 Parameter 

p-05 105 

p- 13701 

p-02209 - p- 13902 

p-0990 1 - p-0 16 10 

p-13521 - p-13502 

p-13521 - p-13701 

p-13303 - p-13401 

p-13401 - p-13405 

d o g - 2 4 0 0  1 

httemp-013 100908 

p-16801 

tempf- 16704 

voidg- 13 1 0 1 
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4.2 Sensitivity Calculations 

In addition to the base case calculation, sensitivity calculations are pedormed to 

examine the effects of input model and code options. The deviations in the RELAPSMOD3 

predictions are presumed to result primarily from the overprediction of the break flow, the 

incomplete loop seal clearing, and the overprediction of interphase drag force in core 

(underprediction of interphase drag forces is also found in the SG inlet plenum DP prediction). 

To improve the results, the input parameters, first, have been examined. 

4.2.1 Two-phase discharge coefficient for the break junction 

A sensitivity calculation was pedormed to examine the effect of the discharge coefficient 

at the break. The two-phase discharge coefficient of 0.8 was adopted in Case 1, while 1.20 was 

used in the base case. 

Figures 20 to 24 show the results of the calculation. Figure 21 shows the two-phase break 

flow is reduced in earlier phase, but is rather increased in later period with decreasing the two- 

phase discharge coefficient to 0.85. Such a behavior was not M y  understood in the current 

analysis. Overall behaviors for other parameters are almost the same as those of the base case 

calculations. 

4.2.2 Interphase drag model 

A sensitivity calculation was performed to examine the effect of interphase drag model. On 

the basis that the interphase drag are generally overestimated, they are reduced by half. Although 

such a correction is not based on a physical principle, it shows the overall effect of interphase 

drag model on the system behaviors. Figures 25 to 26 show a primary system pressure and break 

flow rate, which do not show a significant change due to the interphase drag. Figure 27 shows 

the integrated break flow. The integrated break flow until 1800 s is reduced by 29 kg in 

comparison with that of the base case. As shown in Figure 28, primary mass inventory is also 

improved. Figure 29 shows the collapsed core water level behavior. It remains almost unchanged 
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until 350 s and thereafter increased by 0.3 m comparing with the base case result. Figure 32 

shows the steam generator inlet plenum DP behaviors, which is fiuther underestimated after 

completion of accumulator injection, as expected. The results, generally, show that the 

interphase drag model has still large uncertainties. 
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5. RUN STATISTICS 

For comparison of computation times, the source programs of RELAPSMOD3 Version 

7j were compiled and executed on both the Solbourne Y600 workstation which is compatible to 

a SUN workstation and CONVEX C3410ES machine. Figure 35 shows time step size, DT vs. 

transient time. Figure 36 represents CPU time vs. transient time. The computational efficiency of 

RELAPS/MOD3 simulations are summarized in Table 4. 

When executed on the vector machine Convex, the computational time has decreased to 

40% of those on the Solbourne. This indicates that some modifications of the current 

RELAPS/MOD3 version are desirable for taking advantage of the vector machines 

(Performances of Solbourne and CONVEX are 3.4 Milops and 100.0 Mops, respectively) 
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Table 4. Comparison of Computation Times 

Parameter 

No. of Volume 

Problem Time, s 

CPU Time, s 

No. of Time Step 

1 Average Time Step, s 

CPU TimeProblem Time 

Grind Time, sa) 

Maximum Time Step, s b, 

Solbourne 

25 1 

1856 

1.394e05 

93954 

0.0198 

75.1 

0.00593 

0.02 

Solbourne : Solbourne 9600 (scalar machine) 
Main Memory 32 MB 
Performance 3.4 Mflops 

Main Memory 128 MB 
Performance 100 M o p s  

CONVEX C3410ES CONVEX 

CONVEX 

25 1 

1867 

5.637e04 

95441 

0.0196 

30.2 

0.0023 5 

0.02 

Note a) (CPU time)/(No. of volumes)/(No. of time steps) 
b) User Input 
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6. CONCLUSIONS 

In this study, BETHSY 6.2TC, 6 inch cold leg side break test, is analyzed by the 

RELAPSNOD3 Version 7j code. Generally, the predictions of RELAPSMOD3 version 7j 

concerned with the important thermalhydraulic parameters and phenomena, such as primary 

pressure, break flow rate, core heatup, loop seal clearing, and primary mass distribution, are in 

reasonable agreement comparing with the measured data. However, the code shows some 

deviations in the prediction of loop seal clearing, collapsed core water level after the loop seal 

clearing, and accumulator injection behaviors. Through extensive comparison with measurement 

and sensitivity studies, major findings are described as follows; 

(1) Primary coolant system pressure is well predicted except two-phase break flow period. The 

calculation begin to overpredict the depressurization rate about 280 s. This difference is likely to 

be due to overprediction of the break flow. 

(2)  The break flow during two phase blowdown from low quality to high quality is delayed in the 

calculation, and as a result, the integrated break flow is overpredicted in comparison with that of 

measured data. Until 300 s, RELAPS overpredicts the integrated break flow by 135 kg 

comparing with that of experimental data. 

(3) The loop seals would block the flow of steam passing through the hot leg to the break. Once 

the loop seal is cleared, less coolant will be available to mitigate core heatup which could occur 

during the boil-off phase. In the experiment the loop seal clearings of all loops occurred almost at 

134 s and RELAPS predicts 138 s. In the RELAPS results, the downflow side is completely 

drained but the upflow side is partially drained. Complete drain is established after about 200 s. 
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(4) The RJ3LAP5 predicts the early initiation of drain in steam generator inlet plenum after the 

loop seal clearing. It comes from the underestimation of the interphase drag. Significant liquid 

holdup is found during the accumulator injection period both in the experimental data and in the 

calculation results. 

(5) The effect of the excessive accumulator injection in the early period of injection seems to be 

significant in determining the behavior of core void distribution or core collapsed water level. 

Time elapsed during 50 % injection of the accumulator inventory in the RELAP5 is about 50 s. 

In contrast about 190 s was taken in the experiment. The intermittent injection behavior is 

caused by code characteristics. 

(6) According to the cladding temperature measurement in the electrical heated rods, the core 

uncovery occurred three times. The RELAP5 calculation shows that the duration of the first core 

uncovery is very short, but the second is long and deep. The third begins too early. The 

predictions of core heatup depend on those of core uncoveries, the first core heatup has been 

skipped in the calculation while the second has been overpredicted. The third heatup has been 

advanced than that of the experiment 

(7) Finally, in sensitivity studies, the reduced interphase drag forces have improved the overall 

simulation of BETHSY 6.2TC experiment. Significant effect has been found in the calculation 

results, particularly, after 3 50 s. The integrated break flow until 1800 s could be reduced by 29 

kg. Considering this effect, it is concluded that the interphase drag model has still large 

uncertainties. 
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Appendix A 

RELAPS Input Listing for BETHSY 6.2TC Test 





= BmHSY test 6.2 TC 
8 

8 

100 new transnt 
101 M1 
102 si si 
*lo4 none 
105 2. 4. 
110 nitrogen * 
1 

*=.=*=*=*=&*I*=* 

* 
* timestepconml 

201 2000. 1s-7 0.02 3 150 loo00 loo00 

* ~ # # # ~ i # # # # # # # # # # # ~ ~ # ~ ~  

* minoredits 

Param Number 

301 dt 0 
302 dtcmt 0 
303 emass 0 

310 cntrlvar 50 *Primarytotalmassw/oPZR 
312 cntrlvar 138 'DP4R2 
3 13 cntrlvar 115 *S/G level based on DP4R2 
314 cntrlvar 238 *DP5R2 
3 15 cntrlvar 215 *S/G level based on DP5R2 

318 voidg l3lOloMM 
319 voidg 135130000 
320 voidg 13901oooO 
321 voidg 013150000 

324 cntrlvar 70 *INTQMB 
326 cnirlvar 170 *MGV1 
327 cnnivar 272 *MSW 
328 cnnivar 173 *P+47 
329 cntrlvar 74 *P+P 
330 cntrlvar 274 *P+SMZ 

331 mflowj 02206oooO 
332 d o w j  473000000 
334 mflowj 13801oooO 
335 mflowj 23801oooO 

337 cnnivar 79 'TE012A 
339 cntrlvar 81 *TE0304 
341 cntrlvar 83 'TEO41 
343 cntrlvar 85 *TE042 
349 cntrlvar 175 'TE454C 
351 cntrlvar 87 'TS0209L 
352 cntrlvar 88 'TS0215L 
353 cntrlvar 89 'TSO219L 
354 cnulvar 90 *TSOZZOL 
355 cntrlvar 91 *TSO224L 
356 cntrlvar 92 'TS0228L 

357 cntrlvar 177 'VPl 
358 cnlrlvar 20 *W+02 
'359 cnulvar 67 *Core level based on Dp 
360 cntrlvar 93 *ZSCORE 
361 cntrlvar 94 *Heated core collapsed level 

372 cntrlvar 137 *DP426 SGl upflow side 
373 cnulvar 143 *DP436 SGl downflow side 
375 cntrlvar I33 *DP12VG IL SG side 
376 cntrlvar 134 *DP12W IL Pump side 

380 voidg 137010000 
381 quale 137010000 
383 voidgi 151000000 
385 voidg 152010000 
386 quale 152010000 
387 voidgi 153oooO00 
388 mflowj 153000000 
389 cntrlvar 78 %€BREAK 

*~~#~~i~i#~~~#####~~~~~#~~##~#~~#~i##~#~~~~### 

* TRIPS 

8 

* 
8 

8 

8 

* 

8 

8 

8 

* 

* 

8 

* 

8 

t 

8 

* Accumulator Opening Signal 

401 p 05105oo00le null 0 4.2Oe6 n 

406 time 0 ge timeof 401 2.0 n 

* Accumulator Closing Signal 

443 cntrlvar 260 gt null 0 0.61384 n 
444 cntrlvar 360 gt null 0 0.59524 n 
601 406 and 443 n 
602 406 and 444 n 

Accumulator Level Control Variables 

* Name T T e  S c a h g F  Initial Flag 
20525900 accmi2 integral 1.0 0. 1 
20525901 mflowj 24001oooO 

20526000 acclvl2 integral -0.022412 5.53648 1 
20526001 vel6 24001oooO 

* Name Type ScalingFInitiaIFIag 
20535900 accmi3 integral 1.0 0. 1 
20535901 mflowj 34001oooO 

* Name T T e  S c a h g F  Initial Flag 
20536000 acclvl3 mtegral -0.022412 5.44634 1 
20536001 vel6 340010000 

* Always ae /Mse  trips 

403 time0 gt null 0-999. 1 *thisaipisalwayst~~e 
404 time0 It null 0-999. 1 *thistripisalwaysfalse 

8 

8 

8 

8 

8 

8 

* 

D 

* 
* 

* 
* 

Breaktrip 

405 time0 ge null 0 0.0 1 'breaktrip 
* 
8 

8 

8 

* Scramsignal 

440 p 051050000 le null 0 13.Oe6 1 

* SG Relidvalve Set Point 

441 p 470010000 gt null 0 7.2e6 n 
442 p 470010000 le null 0 7.26 n 

SI signal 

450 p 051050000 le null 0 11.766 1 

* End of transient trip logic 

430 p 05105oooO le null 0 0.7e6 1 
606 430 or 430 n 
607440and441 n 
608440 and442 n 
600 606 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Break n o d e  and associated components 

* ~ ~ ~ ~ # ~ # # # # ~ # ~ #  

* component 151 -junction t o n o d e  

name type 
15loooO nozin sngljun 

* vol from vol to area fls rloss fvcahs scdc 2pdc shdc 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*510101 137010003 152oooOOO 1.88205-40.0 0.0 031020 1.0 1.0 1.0 
1510101 13701ooO3 152000000 1.88205-40.0 0.0 031020 1.0 1.0 1.0 
*<<c<cc<cc<<<c<<<ccccccccccccccccc~ccccccccccc~~cccccc~ 

8 

8 

8 

8 

8 

* 

* 

* 
* 
8 

* 
* 

8 

8 

* 
* junction initial flows 
1510201 0 6.26866-5 6.26866-5 0. * 8.913124 * 
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* Hyd.D. F.C. G.I. S. 
1510110 .01548 0. 1. 1. 

I=*=*=*=*=*=*=*=* 

* wmponent 152 -nozzle 

* 

* 
name type 

152oooO bmoz snglvol 

* m a  hth vol horizvertdelzrough diam pvbfe 
1520101 1.88205e-4 1.56 0.0 0.0 0.00.0 lSe-50.1548 00000 
1520101 1.88205e-4 4.68 0.0 0.0 0.00.0 1.5e-60.4644 00000 

* pressure quality 
1520200 0 15455914. 1252620.2448917.0. * 
*=*=*=*=*=*=*=*=* 
* 
* component 153 -junction from n o d e  -trip valve -choking occurs here 

* name typ 
153oooO nozout valve 

* volfrom volt0 area fls rloss vcahs scdc 2pdc shdc 

1530101 152OloooO 15400oooO 1.88205e-4 0.7860.786 00020 0.85 1.20 0.96 
*<<<<<<<<<<<<<<<~c<<<<<<<<<<<<c<<<<<<<<<<<<<c<<cccc<<<cc<<c< 
<<<<<<<<<<<<< * 

* 

* 
* 

* junction initial flows 
1530201 0 0. 0. 0. * 0. 

1530300 trpvlv 
1530301 405 

Hyd.D. F.C. G.I. S. 
1530110 ,01875 0. 1. 1. 

*=*=*=*=*=*,*,*=* 

* 

1540000 amosph mdpvol 
1540101 1.Oe6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11 
1540200 102 0 
1540201 0.0 1.0e5 1.0 

* 

* 

* 
component 154 - atmospheric sink volume * 

* 
* 

*~~~~~ 
Vessel componens 

* ~ ~ ~ ~ # ~ ~ ~ ~  

* 

* 
* 
* component 11 - lower portion of lower plwum 

* name type 
0110000 lowerpl branch 
* njun flag 
0110001 2 0 
* area length volume horiz verf delz rough diam pvbfe 

0110101 0.0 1.00 0.15323 0.0-90.4.00 4.57e-5 0.039 00100 
pressure tempnature 

0110200 0 15502632. 1237671. 2447804.0. 
* junfrom junto area floss rloss vcahs 
0111101 022010000 011000000 0.0 0.0 0.0 01100 
0112101 011000000 012000000 0.0 0.0 0.0 01100 
* hyd.d fl00d.c gashtcp slope 
0111110 ,045 0. 1. 1. 
0112110.01587 0. 1. I. 

0111201 .831166 ,831166 0. * 16.67382 
0112201 ,374453 ,374453 0. * 16.67337 

* 

* flow-f flow-g velj 

* 
*=*=*=*=*=*=*=*=* 
* 
* component 12 - upper portion of lower plenum 

* name type 
012ooOO upperlp branch 
* njun flag 

* 

0120001 2 0 
* area length volume horizvcrt deb rough dim pvbfe 
0120101 0.0 1.054 0.0620907 0.0 90. 1.054 4.57~4 0.01543 00100 * pressure temperature 
0120200 0 15494890. 1236187. 2447988.0. 
* junfrom junto a m  floss rloss vcahs 
0121101 01201oooO 013000000 .0428 1.5 1.5 01100 
0122101 01201oooO 014000000 .002143 13.5 13.5 OlOOO 
* hydd f l d c  gas.intcp slope 
0121110 ,01130 0. I. 1. 
0122110 ,004 0. 1. 1. 

flow-f flow-g velj 
0121201 ,50718 .SO718 0. * 16.41908 
0122201 .I623888 .1623888 0. ,2632216 

*=*=*=*=*=*=*=*=* 

* component13-core 

* nametype 

* nvol 
0130001 16 
0130101 0.0 1 *volumeareas 
0130102 0.0428 15 
0130103 0.0 16 

0130201 .0428 15 *jUnaionareas 

0130301 0.11 1 *volumelength 
0130302 0.3265 3 
0130303 0.261 13 
0130304 0.1965 15 
0130305 0.35 16 

0130401 0.004708 1 *volume volume 
0130402 0.0 15 
0130403 0.01807 16 

0130601 90.0 16 *vatangle 

0130701 .ll 1 *deltaz 
0130702 .3265 3 
0130703 ,261 13 
0130704 .1965 15 
0130705 .35 16 

0130801 4.57~-5 .01130 16 *roughness d i m  

* increased fonn loss. 
e>>>iij, 0.0325 0.0425 
0130901 ,0425 .0425 1 *juncrioalosswef 
0130902 0.0 0.0 2 *junctionlosscoef 
0130903 ,0425 .0425 3 *junc!jonlosswef 
0130904 0.0 0.0 4 *junctionlosscoef 
0130905 ,0425 .0425 5 *jMCtionlosscOef 
0130906 0.0 0.0 6 *junctionlosscoef 
0130907 .0425 .0425 7 *junctionlosscoef 
0130908 0.0 0.0 8 *junction losscoef 
0130909 ,0425 .04Z 9 *junctionlosscoef 
0130910 0.0 0.0 10 *junctionlosscod 
013091 1 ,0425 .0425 11 'junction loss coef 
0130912 0.0 0.0 12 *junctionlosscod 
0130913 ,0425 .0425 13 *junction loss coef 
0130914 0.0 0.0 14 *junctionlosscoef 
0130915 ,0425 .0425 15 *junctionlosscoef 

0131001 00100 16 *volume flags pvbfe 

* 

* 

013oooo core pipe 

* 

8 

* 
* 

* adjusted to give known core dp 

* 
Ol3llOl 

0131201 
0131202 
0131203 
0131204 
0131205 
0131206 
0131207 
0131208 
0131209 
0131210 
Ol3l2ll 
0131212 
0131213 
0131214 

* C 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11OOO IS *junction flags vcahs 

15490295. 1236034.2448098.0. 
15488611. 1244113.2448138.0. 
15486106. 1253154.2448197.0. 
15483856. 1263176.2448251.0. 
15481873. 1276498.2448298.0. 
15479897. 1292988.2448345.0. 
15477943. 1311733.2448392.0. 
1,54761-7 1331184.2448438.0. 
15474083. 1349857.2448484.0. 
15472177. 1366230.2448529.0. 
15470291. 1379394.2448574.0. 
15468410.1389239.2448619.0. 
15466545. 1396474.2448663.0. 
15464909. 1401218.?448702.0. 

0. 1 
0.2 
0.3 
0.4 
0 .5  
0.6 
0. 7 
0. 8 
0. 9 
0. 10 
0. 11 
0. 12 
0. 13 
0. 14 
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0131215 0 15463514. 1405970.2448736.0. 0. 15 
0131216 0 15461619. 1405780.2448781.0. 0. 16 

0131300 1 
0131301 16.419 0.0 0.0 15 

0131401 ,0113 0. 1. 1. IS 

*,*=*,*=*=*=*=*=* 

* corebypass 

* name type 
0140000 cbypass pipe 

nvol 
0140001 16 
0140101 1.421e-2 16 *volumeareas 
0140201 ,002143 1 *junctionareas 
0140202 .0142l 2 'junctionareas 
0140203 BO2143 3 *junctionareas 
0140204 .01421 4 *junctionareas 
0140205 .002143 5 *junctionareas 
0140206 .01421 6 *junctionareas 
0140207 .002143 7 'junctionareas 
0140208 .01421 8 *junctionareas 
0140209 .002143 9 *junctionareas 
0140210 ,01421 10 *junctionareas 
0140211 .002143 11 *junctionareas 
0140212 ,01421 12 *junctionareas 
0140213 .002143 13 *junction areas 
0140214 .01421 14 *junction areas 
0140215 .002143 lS *junctionareas 
0140301 0.11 1 *volme length 
0140302 0.3265 3 
0140303 0.261 13 
0140304 0,1965 15 
0140305 0.35 16 
0140401 0.0 16 *volumevolume 
0140601 90.0 16 *vatangle 
0140701 . l l  1 'delta2 
0140702 .3265 3 
0140703 261 13 
0140704 ,1965 15 
0140705 .35 16 
0140801 4.57e-5 .0247 16 Croughness dim 
0140901 9.9 9.9 1 *junctionlosscoef 
0140902 0.0 0.0 2 *junctionlosscoef 
0140903 9.9 9.9 3 *junctionloss cod 

0140905 9.9 9.9 5 *junctionlosscoef 
0140906 0.0 0.0 6 *junctionlosscoef 
0140907 9.9 9.9 7 *junctionlosscoef 
0140908 0.0 0.0 8 *junctimlossCoef 
0140909 9.9 9.9 9 *junctionlosscoef 
0140910 0.0 0.0 10 *junction losscoef 
0140911 9.9 9.9 I1 *jun&onlosscoef 
0140912 0.0 0.0 12 'junctionloss cod 
0140913 9.9 9.9 13 *junctionlosscoef 
0140914 0.0 0.0 14 *junctionlosscoef 
0140915 9.9 9.9 15 *junctionlosscoef 
0141001 00000 16 'volume flags pvbfe 
0141101 01OOO 15 *junction flags vcahs 
0141201 0 15490481. 1235418.2448093.0, 0. I 
0141202 0 15488757. 1235373.2448134.0. 0.2 
0141203 0 15486335. 1237846.2448192.0. 0.3 
0141204 0 15484055. 1241228.2448246.0. 0.4 
0141205 0 15482126. 1246788.2448292.0. 0.5 
0141206 0 15480097. 1254885.2448341.0. 0.6 
0141207 0 15478183. 1265417.2448386.0. 0.7 
0141208 0 15476173, 1277951.2448434.0. 0.8 
0141209 0 15474282. 1291839.2448479.0. 0.9 
0141210 0 154722%. 1306128.2448526.0. 0. 10 
0141211 0 15470432. 1320009.2448571.0. 0. 11 
0141212 0 15468471. 1332816.2448618.0. 0.12 
0141213 0 15466633. 3344212.2448661.0. 0. 13 
0141214 0 15464918.1352021.2448702.0. 0.14 
0141215 0 15463547. 3359267.2448735.0. 0. 15 
0141214 0 15461537. 1368246.2448783.0. 0. 16 
0141300 0 
0141301 ,1623701 ,16223707 0. 1 * ,263286 
0141302 .0245039 ,0273333 0.2 * 2634723 
0141303 ,1617623 ,1627623 0.3 * 263616 
0141304 .02460005.0274259 0.4 * 26377 
0141305 ,1436544 .I636544 0.5 * ,2639266 
0141306 ,0247902 .0276487 0.6 * ,2640856 

* 

* 
* 

* 
* 

0140904 0.0 0.0 4 *jlmctionlosscod 

0141307 ,1653176 ,1453176 0.7 * 264248 
0141308 .0251018 .028014 0.8 * .264414 

0141310 .0254996 .0284808 0. 10 * ,2647614 
0141311 .1704Z5 .1704255 0. 11 * ,264942 
0141312 .0258971 .028947640. 12 265127 
0141313 .1729312 .1729312 0.13 * 2653177 
0141314 .02620984.02931515 0. 14 * 265464 
0141315 .I745947 .I745947 0. 15 * .2656115 
* Hyd.D. F.C. G.I. S. J# 
0141401 ,004 0. 1. 1. 1 
0141402 .0247 0. 1. 1. 2 
0141403 ,004 0. 1. 1. 3 
0141404 .0247 0. 1. 1. 4 
0141405 .004 0. I. 1. 5 
0141406 .0247 0. 1. 1. 6 
0141407 .004 0. 1. 1. 7 
0141408 ,0247 0. 1. 1. 8 
0141409 .004 0. 1. 1. 9 
0141410 .0247 0. 1. 1. 10 
0141411 .004 0. 1. 1. 11 
0141412 .0247 0. 1. 1. 12 
0141413 .004 0. 1. 1. 13 
0141414 .0247 0. 1. 1. 14 
0141415 ,004 0. 1. 1. 15 * 
*,*=*=*,*=*,*=*=* 
* 
* compoaent 99 upper pknum 1 

* name type 
0990000 upplenl branch 
* njun flag 
0990001 4 0 * 
0990101 0.0 1.0195 9.27762 0.0 90. 1.0195 4.57e-5 2443 ooO00 

0141309 .1677343 .1677343 0.9 * .264sss3 

* 

area length volume horizvert delz rough d i m  flags 

* pressure MperatUIe 
0990200 0 15456691.1404736. 2448898.0. 

j u n h m  junto area floss r loss vcahs 
0991101 01401OW0 o99oo(xHM ,002143 13.5 13.5 01000 
0992101 013010000 o99oowOO .0332 1.5 1.5 01100 

0993101 099010000 015000000 0.0 0.3 0.3 01000 
0994101 09901OoM) 017000000 0.0 0.92 .99801000 
* flow-f flow-g velj 
0991201 .1756S2 .175652 0. * 2658806 
0992201 ,460415 .460415 0. * 16.4184 
0993201 ,2751455.333819 0. * 16.73307 
0994201 -.02337057 42598164 0. * -.0489953 

Hy4.D. F.C. G.I. S 
0991110 ,004 0. 1. 1. 
0992110 . o m  0. 1. 1. 
0993110 2081 0. 1. 1. 
0994110 .0603 0. 1. 1. 

~ I component 15 upper plenum 2 

* 

*,$=*=*,*=*,*=*,* 

I *  
* name type 
0150000 upplen2 branch 
* njunflag 
0150001 4 0 
* area length volume horizvert delz rough d i m  flags 
0150101 0.0 0.117 .010295 0.0 90. 0.117 4.57e-5 2081 OOO00 * pressure temperafure 
OlSOZ00 0 15452849. 1404722. 2448990.0. 
* junfrom junto area floss r loss vcahs 
OlSllOl OlSOlOOOO 016000000 0.087988 0.0 0.0 01000 
0152101 015010000 131OOOOOO 0.010936 .46 334 01002 
0153101 015010000 23lOODOOO 0.010936 .46 .834 01002 
0154101 01501oooO 331000000 0.010936 .46 ,834 01002 
* flow-f flow-g velj 
0151201 1.67755-4 1.68066-4 0. * .0102017 
0152201 ,736549 325657 0. * 5.56716 
0153201 .733967 ,822822 0. * 5.54765 
0154201 .741%7 .83137? 0. * 5.60804 
* Hyd.D. F.C. G.I. S 
0151110 ,2081 0. 1. 1. 
0152110 ,118 0. 1. 1. 
0153110 ,118 0. 1. 1. 
0154110 .I18 0. 1. 1. * 
*=*=*=*=*=*=*=*=* 
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* 
* component 16 - flow area from upper plenum to uppa head 

* name type 
0160000 upplen2 snglvol 
* area length volume horizvert delt rough dim flags 
0160101 0.0 2.713 .15418 0.0 90. 2.713 4.57e-5 .I29 00000 

0160200 0 15443147. 1382495. 2449221.0. 

*=*=*=*=*=.=a&* 

component 17 - guide tubes 

m e  type 
017oooO gtubes mglvol 
* area length volume horizvert delz rough dim flags 
0170101 ,002856 0.0 8.083e-3 0.0 90. 2.83 4.57e-5 .0603 00000 

0170200 0 15443081. 1297053. 2449223.0. 

*=*=*=*=*=*=l=*=* 

* component 18 - uppn head 

* name lype 
01SOMx) uphead bmch 
* njun flag 
018ooo1 3 0 

area length volume horiz vert delz rough diam flags 
0180101 0.0 0.4015 4.891%-2 0.0 90.0 0.4015 4.57e-5 0.0 00000 * pressure temperature 
0180200 0 15431459.1291054. 2449500. 0. 
* junfrom junto area floss rloss vcahs 
0181101 01601oooO 018000000 7.0686e-6 0.0 0.0 01100 
0182101 01701oooO 018000000 7.063e-4 0.92 ,998 01000 
0182101 01701oooO 018000000 2.743e-3 24.67 24.67 01000 
0183101 018000000 019000000 0.0 0.0 0.0 01100 
* flow-f flow-g velj 
0181201 
0182201 -.0243771 -.027159 0. * 4492356 
0183201 
* HydD F.C. G.I. S 
0181110 ,003 0. 1. 1. 
0182110 ,0203 0. 1. 1. 
0183110 .170 0. 1. 1 .  

*=*=*=*=t_*=*=*=* 

component 19 - upper head to downcoma bypass 

* name eype 
0190ooO dcbypas snglvol 
* area length volume horiz vert delz rough dim flags 

* pressure temperature 

* 

* pressure trmperstllrc 

* 

* pressure temperature 

* 

1.2456424 1.245642-4 0. .00495906 

-9.444634 -9.53585-4 0. -.04409565 

* 
* 
* 

0190101 0.0 1.4565 9.3593~-2 0.0 -90. -1.41786 4.52-5 .I35 oooO0 

0190200 0 15437960. 1316919. 2449345.0. 

I=*=*=*=*=*=*=*=* 

* component 200 -junction to downcomer bypass 

* 
* 
* 

2000000 dcbyjun sngljun 
* from to area f-lossr-loss flags 
2000101 01901ooOO 02100OOOO6.262e-5 1.75 1.75 01000 
2000201 0 -.944216 -.944216 0. * -.044873 
* HydD F.C. G.I. S 
2000110 6.00e-3 0. 1. 1. 

*,*,*,*=*,*=*=*=* 

* component 2 1 - downcomer bypass 

* name type 
0210000 dcbypas pipe 
0210001 3 *nvol 
0210101 0.0 3 *volumearea 
0210201 0.0 2 *junarea 
0210301 1.7614 1 *volume length 
0210302 1.142635 2 
0210303 0.2093 3 

* 
* 
* 

Represent the 8 orifices "at elevation 9063" in this junction 
even though they are ,461 m higher 
--see page 21 of BETHSY design document * 

* 
* 
* 

0210401 3.7831e-3 1 *volume volume 
0210402 2.4414e-3 2 
0210403 0.9697e-3 3 
0210601 -18.2 1 *venangle 
0210602 -21.6 2 
0210603 -90.0 3 

0210702 -.42005 2 
0210703 -.2095 3 

0210701 -.55049 1 adeltaz 

0210801. 4.57e-5 0.0 3 *roughness diam 
0210901 0.1 0.1 1 *junction f-loss r-loss 
0210902 0.0 0.0 2 
0211001 00000 3 *volumeflags 
0211101 01ooO 2 *junctionvcahs 
0211201 0 15445658. 1228907.2449162.0. 0. 1 
0211202 0 15449269. 1231340.2449075.0. 0.2 
0211203 0 15451607.1236349.2449020.0. 0.3 
0211300 0 
0211301 -.0277381 -.0277381 0. 1 * -.04492795 
0211302 -.0277818 -.0291224 0.2 * -.044893 

Hyd.D. F.C. G1. S. 
0211401 ,0492 0. 1. 1. 1 
0211402 ,0737 0. 1. 1. 2 

u=*=*=*=*=*=*=* 

* 

* 
* 

C m p e n t  20 - downcomer inla * 
* name type 
02OOOOO dcinlet branch 
* njun flag 
02oooo1 5 0 

area leagth volume horizvett dek mugh diam flags 
0200101 0.0 0.927 ,0433240 0.0 -90. -0.927 4.57e-5 0.0 00000 * pressure tempmuure 
0200200 0 15455819.1238261. 2448919.0. 

jun from junto area floss rloss vcahs 
0201101 OZlOloooO 020000000 0.0 0.0 0.0 01100 * 
0202101 13901oooO 020000000 1.09362 334 2.52 Dl001 
0203101 23901oooO 020000000 1.09362 .834 2.52 01001 
0204101 339010000 020000000 1.09362 334 2.52 01001 

0205101 0200loooO 022OOOOOO 0.0 0.10 0.10 01100 

0201201 
* flow-f flow-g velj 

0203201 ,671398 .67i398 0. * s .sm3 

-.01282946 -.01305428 0. 44487 
0202201 ,673065 .673065 0. * 5.56155 

0204201 .67872 ,67872 0. 5.60814 
0205201 360922 .97241 0. * 16.67272 

HydD. F.C. G.I. S 
020lllO 0.0 0. 1.  1. 
0202110 .I18 0. 1. I. 
0203110 ,118 0. 1. I. 
0204110 ,118 0. 1. 1. 
0205110 .I731 0. 1. 1 .  

*=*=*=*=*,*=*=*=* 
* 
* 
* component 22 - downcomer 

* name type 
022oooO dcomer pipe 
0220001 10 *=nVOl 
0220101 0.0 1 *volumearea 
0220102 ,02353 9 *volumearea 
0220103 0.0 10 *volmcarca 
0220201 0.0 9 'junctionarea 

0220301 ,3246 I *volume length 
0220302 ,5465 2 *volumelength 
0220303 ,4575 3 *volumelength 
0220304 ,522 7 *volumelength 
0220305 ,5875 8 *volumelength 
0220306 0.0 9 *volumelengd~ 
0220307 1.054 10 *volumelength 

0220401 .0083195 1 *volume volumes 
0220402 0.0 8 
0220403 ,01933981 9 
0220404 ,027976 10 

0220601 -90.0 8 *verticalangles 
0220602 -32.08 9 
0220603 -90.0 10 

* 

* 

* 

* 
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0220701 
0220702 
0220703 
0220704 
0220705 
0220706 
0220707 

0220801 
0220802 

0220901 
0220902 
0220903 

0221001 
0221101 

022 120 1 
0221202 
022 1203 

* 

* 

* 

* 

-.3246 1 *deltaz 
4 4 6 5  2 
-.4575 3 
4 2 2  7 
-.5875 8 
-.4365 9 
-1.054 10 

4.57-5 ,1731 9 *roughness dim 
4.57e-5 4.5e-2 10 

0.0 0.0 7 *junction f-loss r-loss 
,054 .054 8 *junction f-loss r-loss 
1.517 1.517 9 *junction f-loss r-loss 

00000 10 *volume flags 
01oOo 9 *junctionvcahs 

0 15460079. 1238243.2448818.0. 
0 15463240. 1238212.244874742.0. 
0 15466943. 1238185.2448654.0. 
0 15470556. 1238155.2448568.0. 0221204 

0221205 0 15474407. 1238125.2448476.0. 
0221206 0 15478257. 1238095.2448384.0. 
0221207 0 15482108. 1238065.2448293.0. 
0221208 0 15486200. 1238031.2448195.0. 
0221209 0 15489953. 1238003.2448106.0. 
0221210 0 15494953. 1237836.2447987.0. 

0221300 0 
0221301 ,937746 1.0557460. 1 * 16.67275 
0221302 ,937733 1.05572 0. 2' 16.67283 
0221303 ,93772 1.055692 0. 3 ' 16.6729 

0221305 .937693 1.055634 0. 5 16.67304 
0221306 .93768 1.055605 0. 6 16.6731 
0221307 ,937666 1.055575 0. 7 * 16.6732 
0221308 .93765 1.055543 0. 8 * 16.67327 
0221309 ,937634 .942164 0. 9 16.67326 
* Hyd.D. F.C. G.I. S Jii 
0221401 .1731 0. 1. 1. 9 

*=*=*=+=*=*=:=*=* 

*input for the pressurizer and pres- surge lime 

* 

0221304 ,937707 1.055664 0. 4 * 16.67297 

* 
* 

0. 1 
0.2 
0. 3 
0.4 
0. 5 
0. 6 
0. 7 
0. 8 
0. 9 
0. 10 

*=*=*=*=*=*=*s*=* 

* 

* name type 
050ooM, prsurg pipe 

nvol 

* 
component 50 preswizer surge line * 

0500001 
0500101 
0500102 
0500103 
0500201 
0500301 
0500302 
0500303 
0500401 
0500402 
0500403 
0500601 
0500602 
0500603 
0500701 
0500702 
0500703 
050080 1 
om901 
0501001 
0501101 
0501201 
0501202 
0501203 
0501300 
050 130 1 
0501302 

5 
0.0 1 *volumeareas 

1.445e-3 2 
0.0 3 

1.445e-3 2 *jmctionreas 
0.850 1 *volumelengths 
0.0 2 
2.69 3 
1.1 1865e-3 1 *volume volumes 
9.0406e-j 2 
3.86375e-3 3 

0.92 2 
90. 3 
0.850 1 *elevation changes 
0.1 2 
2.69 3 
4.57e-5 0.0429 3 *roughness dim 
2.05 2.05 2 *junctionlosscoef 
00 3 *volumefe 
01oOO 2 *junctionvcahs 
0 15449544. 1397160.2449069.0, 0. 1 
0 15445835. 1408776.2449157.0. 0.2 
0 15436258. 1483856.2449386.0. 0.3 
0 
,00580774 ,00580775 0. I * ,00582751 
,00554202 ,00554233 0. 2 * .00552067 

90. 1 *vcrticalangles 

* Hyd.D. F.C. G.l. S. 
0501401 ,0429 0. I .  1. 2 

*=*=*=*=*=*=*~*=* 
1 

* 
component 51 -press& 

* name w. 
05loooO preszr p~pe 
* nvol 
0510001 5 

* 

* 
OS10101 0.0 5 *volumeareas * 
0510201 3.1276~-2 1 *junctionarcas 
0510202 3.463k-2 4 

0510301 0.105 1 *volumelengths 
0510302 0.892 2 
0510303 5.4145 4 
0510304 0.105 5 

0510401 2.1616~-3 1 %'olume vo~umes 
0510402 2.78%-2 2 
0510403 0.187535 4 
0510404 2.4245~4 5 

0510601 90. 5 *vfzlkd&eS 
0510801 4.57-5 0.210 5 *rouglmess dim 
0510901 0.0 0.0 4 *junction losscod 
051 1001 00 5 *volme 5ags fe 
0511101 01OOO 4 *junctionfhgsv& 

0511201 0 15427112. 1540847.2449604.0. 0. 1 
0511202 0 15424059. 1550165.244%77.0. 0.2 
051 1203 0 15405463. 1599025.2450122.0. 0.3 

0511204 0 15384827.1600265.2450639. A00618 0.4 
0511205 0 15381707. 1600470.2450743. 1. 0.5 

0511300 0 
0511301 2.476384 2.478284 0. I .00486484 
0511302 2.16846-4 2.169784 0.2 .OW68266 
0511303 2.4055 17-4 ,634924 0.3 * .00497514 
0511304 ,670095 8.162476 0.4 * 2.8460565 

Hyd.D. F.C. G.I. S. 
0511401 ,210 0. 1. 1. 4 * 
*=*=*=*=*=*=*=*2 
* 

* 

' 

* component 53 - pressurizer to surge line 

' m e  type 
0530000 prtosur sngljun 

vol h vol to area f-loss r-loss f-loss vcahs 
0530101 05001oooO 05lOOOOOO 0.0 0.0 0.0 01100 
f junction initial flows 
0530201 0 ,0054341 .00550881 0. * .00511983 
* Hyd.D. F.C. G.I. S. 
0530110 3429 0. 1. 1. * 
*=*=*=*=*=*=*= 

* 

* steam line manifold volume and steam dumps 

I=*=+*=*=*=*= 

* 
L=*=*=*s*=*=**= 

* 

* name type 
4700000 tstmdom snghrol 
* rea  length volume horzvat delz rough dim fe 
4700101 6.495e-3 1.0 0.0 0.0 0.0 0.0 4.57e-5 9.094-2 00 

flag pressurequality 
4700200 0 6800035. 1248029, 2583446. .999303 

L=t=*=*=*=*=*=*= 

* 

t 

component 470 -steam line manifold 
1 

* component 47 I - trip valve for control of secondary pressure 
* boundary condition 
* 
* name type 
4710000 sg-pr-v valve 
* vol from vol to area f-lossr-loss vcahs 
4710101 470010000 472000000 6.495-3 0.0 0.0 00100 
* I-flow g-flow velj 
4710201 0 2.302603 6.68682 0. * 1.542008 
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4710300 muvlv 
* open close rate ic 
4710301 404 440 0.5 1. 
* HybD. F.C. G.1. S. 
4710110 .0429 0. 1. 1. * 
*=*=*=*=*=*=*=*= 

* component 472 - steamline sink volume 

* name type 

4720101 1.Oe6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 10 
* ebt nip 
4720200 102 450 
4720201 -1. 6.80~6 1.0 

*=*=*=*=*3=*=*=* 

* component 473 - S/G Relief Valve 

* name type 
473oooo orifice valve 

* v d  fmm vol to area fls rloss vcahs scdc 2pdc shdc 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
>>>>>>>>>>>>> 
*730101 47001oooO474000000 1.85057e-4 0.0 0.0 00120 1.0 1.0 1.2 
4730101 470010000474000000 1.85057e-4 0.0 0.0 00120 1.0 0.8 0.8 
*ccecccccccccccccccccccccccccccccecccccccccccccccccccccccccc 

* junction initial flows 
4730201 0 0. 0. 0. * 0. 
4750300 muvlv 
* open close rate ic 
4730301 607 608 0.2 0. 

* Hyd.D. F.C. (3.1. S. 
4730110 ,01535 0. 1. 1. 

* 
8 

472oooO stmsink tmdpvol 

8 

8 

8 

8 

8 

e 

8 

* 

8 

*=*=*=*=*=*=*=*=* 
8 

4740000 atmosph rmdpvol 
4740101 1.k6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11 
4740200 102 0 
4740201 0.0 1.Oe5 1.0 

*=*=*=*=*=*=*=*= 

component 474 - atmospheric sink volume 
8 

* 

8 

*core heater rod heat strucNres 
8 

*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
10131000 14 8 2 1 0.0 
* meshflags 
10131100 0 1 
* nint rightcoord 
10131101 4 0.00415 
10131102 3 0.00475 
* composition*interval number 
10131201 2 4 
10131202 1 7 

source*intmal 
10131301 0.0 1 
10131302 1.0 3 
lO13l303 0.0 7 
* temperature'mesh 
10131401 623. 5 
10131402 573. 8 
'left boundary data * 
10131501 0 0 0 0 0.0 1 
10131502 0 0 0 0 0.0 2 
10131503 0 0 0 0 0.0 3 
10131504 0 0 0 0 0.0 4 
10131505 0 0 0 0 0.0 5 
10131506 0 0 0 0 0.0 6 
10131507 0 0 0 0 0.0 7 
10131508 0 0 0 0 0.0 8 
10131509 0 0 0 0 0.0 9 

vol inn bc area code fact smc no 

10131510 0 0 0 0 0.0 10 
10131511 0 0 0 0 0.0 11 
10131512 0 0 0 0 0.0 12 
10131513 0 0 0 0 0.0 13 
10131514 0 0 0 0 0.0 14 
*right boundary data * 
10131601 01302oooO 0 1 0 4.1706 I 
10131602 01303oooO 0 1 0 4.1706 2 
10131603 01304oooO 0 1 0 3.3339 3 
10131604 01305ooM) 0 1 0 3.3339 4 
10131605 013060000 0 1 0 3.3339 5 
10131606 01307oooO 0 1 0 3.3339 6 
10131607 01308oooO 0 1 0 3.3339 7 
10131608 013090000 0 1 0 3.3339 8 
10131609 013100000 0 1 0 3.3339 9 
10131610 01311oooO 0 1 0 3.3339 10 
10131611 01312ooM) 0 1 0 3.3339 11 
10131612 01313oooO 0 1 0 3.3339 12 
10131613 01314oooO 0 1 0 2.5100 13 
10131614 01315oooO 0 1 0 2.5100 14 
* sourcetype mult I*dirPdir mucnucno 
10131701 1 0.047295 0 0 1 
10131702 I 0.052760 0 0 2 
10131703 1 0.058518 0 0 3 
10131704 1 0.077852 0 0 4 
10131705 1 0.096486 0 0 5 
10131706 1 0.109805 0 0 6 
10131707 1 0.114133 0 0 7 
10131708 1 0.109836 0 0 8 
10131709 1 0.096554 0 0 9 
10131710 1 0.077926 0 0 10 
10131711 1 0.058592 0 0 11 
10131712 1 0.043317 0 0 12 
10131713 I 0.028464 0 0 13 
10131714 I 0.028462 0 0 14 

10131901.0134 .I6325 3.49275 .13125.48975.2325.2325 1.1 
10131902.0134 2189'15 3.16625.45775.16325.2325.2325 1.2 
10131903 ,0134 .7835 2.8725 .I305 .3915 ,2325.2325 1.5 
10131904.0134 1.0445 26115 3915 ,1305 .2325.2325 1.4 
10131905.0134 1.3055 23505 .I305 ,3915 .2325.2325 1.5 
10131906.0134 1.5665 2.0895 3915 .I305 2325.2325 1.6 
10131907.0134 1.8275 1.8285 .I305 ,3915 ,2325 2325 1.7 
10131908.01342.0885 1.5675 .3915 ,1305 ,2325 2325 1.8 
10131909.01342.3495 1.3065 .I305 ,3915 ,23252325 1.9 
10131910.01342.6105 1.0455 .3915 .I305 2325.2325 1. 10 
10131911.01342.8715 .7845 .1305 .3915 ,2325 2325 1.11 
10131912.01343.1325 S235 ,3915 .I305 ,2325 232.5 1. 12 
10131913.01343.36125 .29475.09825.42475 2325 22.5 1.13 
10131914.0134 3.55775 .09825.29475.22825 2325 2325 1. 14 * 
*=*=*=*=*=%*=*=*=*= 

bound vol inn bc area code factor muchlre no 

8 

* 
* core batlle heat suucture * 
*=*=*=*=*=*=*= 
8 

* nh np geo ss labound refloodflag 
10141000 16 4 2 1 0.214572 0 
* meshflags 
10141100 0 1 
* numberintmals rightbound 
10141101 3 .215772 
* composition 
10141201 1 3 
* sourceinmal 
10141301 0.0 3 
* temperaturemeshno 
10141401 558.8 4 
*left boundary data 
* bound vol i n n  bc am code factor stn~cture no 
10141501 013010000 00000 1 1 0.11 I 
10141502 01302oooO 00000 1 1 0.3265 2 
10141503 01303oooO 00000 1 1 0.3265 3 
10141504 01304oooO 00OOO 1 1 0.261 4 
10141505 01305oooO 00000 1 1 0.261 5 
10141506 013060000 00000 1 1 0.261 6 
10141507 01307oooO 00000 I 1 0.261 7 
10141508 013080000 OODOO 1 1 0.261 8 
10141509 013090000 OOOOO 1 1 0.261 9 
10141510 Ol3lOoooO oooO0 1 1 0.261 10 
10141511 013110000 00000 1 1 0.261 11 
10141512 013120000 00000 1 1 0.261 12 
10141533 013130000 00000 1 1 0.261 15 
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10141.514 013140000 00000 1 1 
10141515 01315oooO 00000 1 1 
10141516 013160000 00000 1 1 

10141601 01401oooO 00000 1 1 
10141602 01402oooO OoooO 1 1 
10141603 01403oooO 00000 1 1 
10141604 01404ooOO 00000 1 1 
10141605 01405oooO DOOOO 1 I 
10141606 014060000 00000 1 1 
10141607 01407oooO ooOo0 1 1 
10141608 01408oooO 00000 1 1 
10141609 01409oooO 00000 1 1 
10141610 Ol4lOOOOO 00000 1 1 
10141611 014110000 00000 1 1 
10141612 01412oooO 00000 I 1 
10141613 01413oooO 00000 1 1 
10141614 01414oooO 00000 I 1 
10141615 0 1 4 1 5 ~  00OOO 1 1 
10141616 01416oooO OOOOO 1 1 
*SOuTce data 
10141701 0 0.0 0.0 0.0 16 
*additional bolmdary data 

10141801 0.0 10. 10. 0. 0. 0. 0. 1.0 16 
10141901 0.0 10. 10. 0. 0. 0. 0. 1.0 16 

*=*=*=*=*=t=t_ 

* Material property tables 

*right boundaly data 

* hyd dim 

* 

* 

0.1965 14 
0.1965 15 
0.35 16 

0.11 1 
0.3265 2 
0.3265 3 
0.261 4 
0.261 5 
0.261 6 
0.261 7 
0.261 8 
0.261 9 
0.261 10 
0.261 11 
0.261 12 
0.261 13 
0.1965 14 
0.1965 15 
0.35 16 

*=*=*=*=i=*=*= 
* 
'thermal propties for stainless steel * 
* thermalconductivity 
20100100 tbllfctn 1 1 
20100101 293. 13.9 
20100102 373. 15.1 
20100103 473. 16.7 
20100104 573. 18.3 
20100105 673. 19.8 
20100106 873. 23.0 
20100107 1073. 26.1 
* volumetric specific heat 
20100151 293. 3.58e6 
20100152 373. 3.89e6 
20100153 473. 4.1Oe6 
20100154 573. 4.216 
20100155 673. 4.2M 
20100156 873. 4.416 
20100157 1073. 4.66e6 * 
* * 
* 
*thamal properties for boron nitride 

* function for thermal conductivity 
20100200 tbUfctn 2 2 
20100201 293. 2000. 2.0 0.0 0.0 0.0 0.0 0.0 0.0 * funstion for volumetric specific heat 
20100251 293. 423. 1.22e6 1.4e3 0.0 0.0 0.0 0.0 0.0 
20100252 423. 1173. 1.46e6 1.62e3 0.0 0.0 0.0 0.0 0.0 * 

~ 

* 
'thermal pmperties for inconel 600 * 
* thermal conductivity 
20100300 tbUfctn 1 1 

20100301 323. 14.9 
20100302 373. 15.6 
20100303 473. 17.2 
20100304 673. 20.4 
20100305 873. 23.7 
20100306 1073. 27.4 

volumetric specific heat 

20100351 323. 3,76320e6 
20100352 373. 3.85526e6 
20100353 473. 4.02919e6 
20100354 673. 4.26422e6 
20100355 873. 4.68003e6 

* 

* 
1 

20100356 1073. 4.984676 * 
* * 
* 
* t h d  properties for insulator: rockwaol * 
* thmnalconductivity 
20100400 tbl/fcbl I 1 
20100401 311.15 0.1192 
20100402 422.15 0.1681 
20100403 533.15 0.2166 
20100404 811.15 0.3448 
* volumenic specific heat 
20100451 1.36e5 

*=*=*=*e=*= 
*=*=I=*=*=*=*= 
* 

* 

* Tables of core power 

*=t=*=**=kD= 

*=.=*=h*=*=*= 

* 

core power table * 
20200100 power 440 
* time power 
20200101 -1.0 2.863e6 
20200102 0.0 2.8636 
20200103 53.0 2.863e6 
20200104 60.0 2.647e6 
20200105 70.0 2.3986 
20200106 80.0 2.188e6 
20200107 90.0 1.997e6 
20200108 100.0 1.859e6 
20200109 120. 1.589~6 
20200110 150. 1.2986 
20200111 200. 1.016e6 
20200112 300. 0.6886 
20200113 400. 0.6316 
20200114 600. 0.557e6 
20200115 800. 0.530e6 
20200116 1000. 0.506e6 
202001 17 1200. 0.484e6 
20200118 1400. 0.4646 
20200119 1700. 0.4406 
20200120 2000. 0.4256 
20200121 2179. 0.417e6 

*=*=*=I=*=*=*=*= 
* 

control variables for non-Impspecific items 
* 
*=*=*=*=*=*=*=* 1 Pressurizer level from height rimes void 

20500100 prlev sum 1.0 7.27431 I 
20500101 0.0 0.105 voidf 05101oooO 
20500102 0.892 voidf 05102Mw10 
20500103 5.4145 voidf 051030000 
20500104 5.4145 voidf 051040WO 

' 20500105 0.105 voidf 05105Mx)(1 
* 
*=*=*=*=*=.=*=*= 
* 
* RessurizCr level from dppl * 
20500200 plvdpla sum 1.0 3385.26 1 
20500201 0.0 10.1937 cntrlvar36 
* NOTE: cnhlvar 36 is presently in hPa thus the factor in front 
* has been multiplied by 100. When cnhlvar is later 
* expressed in kPa, the factor will have to be multiplied 
* by1ooO. 
20500202 -1 1.738 rhog 051050ooO 

20500300 plvdplb sum 1.0 502.625 1 
20500303 0.0 0.25 rhof 0 5 1 0 2 ~  
20500302 M.25 rhof 05103OOO0 
20500303 M.25 rhof 051040000 
20500304 H.25 rhof 051050000 
20500305 -1.0 rhog 051050WO 

20500400 plvdplc div 1.0 6.73516 I 

* 

* 

1 20500401 cnulw 003 cnnlvar 002 
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* 
20500500 prlvdpl sum 1.0 6.89016 I 
20500501 .155 1.0 cnUlvarOO4 * 
*=*=*=*=*=*=*=.= 
* 
* F'ressmizc~ level from dpp2 

20500600 plvdp2a sum 1.0 2902.71 1 
20500601 0.0 10.1937 cntrlvar37 
* NOTE: cntrlvar 37 is presently in hPa thus the factor in front 
* has been multipiied by 100. When cnulvar is later 
* expressed in kPa, the factor will have to be multiplied 

by1000. 
20500602 -9.765 rhog 051050000 

20500700 plvdp2b sum 1.0 502.625 1 
20500701 0.0 0.25 rhof 051020000 
20500702 M.25 rhof 05103oooO 
20500703 M.25 rhof 051040000 
20500704 M.25 rhof 05105oooO 
20500705 -1.0 rhos 05105oooO 

20500800 plvdp2c div 1.0 5.77511 1 
2050080 1 cnulvar 007 cnulvar 006 

20500900 prlvdp2 sum 1.0 6.85311 1 
20500901 1.078 1.0 cntrlvar008 

*=I=*=*=*=*=*=*= 

* Pressure at top of core - labeled: PO2 

20501000 pO2 sum 1.0 15461314. 1 
20501001 0.0 1.0 p 01316oooO 
20501002 -0.44145 rho 013160000 

* 

* 
* 
* 

* 
*=.=*=*=*=*=*=*= 
* 
* 

* System masses outside of the loops 

20501100 cormas sum 1.0 128.99741 
20501101 0.0 4.70800e-3 rho 013010000 
20501102 1.39742e-2 rho 01302oooO 
20501103 1.39742e-2 rho 013030000 
20501104 1.11708e-2 rho013040000 
20501 105 1.11708e-2 rho 01305oooO 

20501107 1.11708e-2 rho013070000 
20501108 1.11708e-2 rho013080000 
20501109 1.11708e-2 rho01309000 
20501110 1.11708e-2 rho013100000 
20501 11 1 1.1 1708e-2 rho 0131 loo00 
205011 12 1.11708e-2 rho 0 1 3 1 2 ~  
20501113 1.11708e-2 rhoO1313oooO 
205011 14 8.4102Oe-3 rho 013140000 
20501115 8.41020e-3 rho013150000 

must modify for new nodalization ! ! ! ! ! * 
* 

20501 106 1.11708e-2 rho 013060000 

20501116 1.807OOe-2 rh001316oooO 

20501200 cbymas sum 1.0 43.02845 1 
20501201 0.0 1.5631Oe-3 rho014010000 
20501202 4.6395650-3 rho 01402oooO 
20501203 4.639565e-3 rho 014030000 
20501204 3.70881e-3 rho 01404oooO 
20501205 3.70881e-3 rho 01405oooO 
20501206 3.70881e-3 rho 014060000 
20501207 3.70881e-3 rho 014070000 
20501208 3.70881e-3 rho 014080000 
20501209 3.70881e-3 rho 014090000 
20501210 3,70881e-3 rho014100000 
2050 12 1 1 3.70881e-3 rho 014 110000 
20501212 3.70881e-3 rho014120000 
20501213 3.70881e-3 rho01413oooO 
20501214 2.7922k-3 rho014140000 
20501215 2.79226~4 rhoO1415oooO 
20501216 4.9735Oe-j rh0014160000 

20501300 dcmas sum 1.0 302.991 1 
20501301 0.0 4.33240e-2 rho 020010000 
20501302 8.3195k-3 rhoO2201oOM) 
20501303 1.285914e-2 rho 02202oooO 
20501304 1.076497e-2 rho 022030000 
20501305 1.228266e-2 rho 022040000 

* 

* 

20501306 1.228266~-2 rho 0220SoooO 
20501307 1.228266C-2 rho 022060000 
20501308 1.228266C-2 rho 02207oooO 
20501309 1.382387e-2 rho 02208oooO 
20501310 1.93S981e-2 rho 022090000 
20501311 2.797%-2 rho 022lOOOOO 
20501312 ,15323 rho 01101oooO 
20501313 6.20907~-2 rho 01201oooO 

20501400 vesmas sum 1.0 294.6566 1 
20501401 0.0 9.27760~-2 rh009901oooO 
20501402 1.0295Oe-2 rho 015010000 

20501404 8.08300~-3 rho 01701oooO 
20501405 4.891%-2  IO 01801oooO 
20501406 9.3593Oe-2 rho 01901oooO 

20501408 2.4414Oe-3 rho 02l020000 

20501403 ,15418 rho016010000 

20501407 3.783IOe-3 rho 02101oooO 

20501409 9.697OOe-4 rho 021030000 

20501500 prrrmas sum 1.0 174.215 1 
20501501 0.0 1.11865~-3 rho 05001oooO 

20S01503 3.86375e-3 rho 05003oooO 
20501504 21616Oe-3 rho 05101oooO 
20501505 2.78900e-2 rho 05102oooO 
20501506 0.187535 rho 05103oooO 
20501507 0.187535 rho 051040000 

8 

20501502 9.04060e-3 rho 050020000 

20501508 2.424%-3 rho 051050000 * 
*=*=*=*=*=*=*=*= 
* 

heat uansfend from core heater rods m the fluid 

20502000 ha1 sum 1.0 2819841. 1 
20502001 0.0 1.0 qO13010000 
20502002 1.0 qO1302oooO 
20502003 1.0 qO1303oooO 
20502004 1.0 qO13040000 
20502005 1.0 qO1305oooO 
20502006 1.0 qO13060000 
20502007 1.0 qO13070000 
20502008 1.0 q 013080000 
20502009 1.0 qO13090000 
20502010 1.0 qO13100000 
20502011 1.0 q01311oooO 
20502012 1.0 q 01312oMx) 
20502013 1.0 q 01313oooO 
20502014 1.0 q 013140400 
20502015 1.0 qO1315ooM) 
20502016 1.0 q 013160400 

20502100 hat  sum 1.0 2861687. 1 
20502101 0.0 1.0 qO14010000 
20502102 1.0 q 014020000 
20502103 1.0 qOl4030000 
20502104 1.0 q014040000 
20502105 1.0 q 014050000 
20502106 1.0 q01406oooO 
20502107 1.0 q 01407Mx)O 
20502108 1.0 qO14080000 
20502109 1.0 q014090000 
20502110 1.0 qO14100OOO 
20502111 1.0 qO1411oooO 
205021 12 1.0 q 014120000 
205021 13 1.0 q 01413oooO 
20502114 1.0 q014140000 
20502115 1.0 q01415oooO 
20502116 1.0 qO1416oooO 
205021 17 1.0 cntrlvar 020 

* 

: 

I 

*=*=*=*=*=*r*=*= 

* 
* volumeuic flow rates in Vs 

20502200 vflowdc div 1000. 22.06456 1 *DC 
20502201 rho 022030000 mflowj 02203oooO 

20502300 vflowby div IOOO. -.0591992 1 * DC brpass 
20502301 rho 02101oooO mflowj 021010000 

* 

* 

* 
*=*=*=*=*=*=*=*= 
* 
* Differential pressures outside of the loops 
* 
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*=.=*=t=*=*=*=*= 

20502500 dpC200 sum 1.c-2 434.981 1 
20502501 0.0 1.0 pOllOloooO 
20502502 -1.0 pO9901oooO 
20502503 +0.981 rhoOllOloooO 
20502504 -4.6082 rho09901oooO 

20502600 dpO31 sum 1.e-2 74.2688 1 
20502601 0.0 1.0 p09901oooO 
20502602 -1.0 pOl5OloooO 
20502603 +4.6082 rho 09901oooO 
20502604 W.5787 rho 01501oooO 

20502700 dpO3123 sum 1.c-2 254.429 1 
20502701 0.0 1.0 p09901oooO 
20502702 -1.0 pO1601oooO 
20502703 +4.6082 rho 099010ooO 
20502704 +12.4390 rho 01601oooO 

20502800 dpO34 sum 1.e-2 224.285 1 
20502801 0.0 1.0 pO1501oooO 
20502802 -1.0 p OlSOloooO 
20502803 -0.5787 rho 015010000 
20502804 c1.9545 rho 01801oooO 

20502900 dp04142 sum Le-2 89.3505 1 
20502901 0.0 1.0 pO1901oooO 
20502902 -1.0 pO1801ooOO 
20502903 11.3693 rho 01901oooO 
20502904 ~1.9545 rho 018010000 

20503000 dp050 sum 1.e-2 103.962 1 
20503001 0.0 1.0 pO2102oooO 
20503002 -1.0 p 019010000 
20503003 W. 1092 rho 02102oooO 
20503004 -3.3693 rh001901oooO 

20503100 d e l  sum 1.e-2 733.535 1 
20503101 0.0 1.0 p01101oooO 
20503102 -1.0 pO1801oooO 
20503103 W.981 rho 011010000 
20503104 +1.9545 rhoOl8OloooO 

20503200 dpO5l sum 1.e-2 168.4494 1 
20503201 0.0 1.0 p13902oooO 
20503202 -1.0 p 01901oooO 

* 

* 

* 

* 

* 

* 

20503203 -1.3693 rho 019010000 

20503300 dp052 sum 1.e-2 360.969 1 
20503301 0.0 1.0 p022090000 
20503302 -1.0 p 13902oooO 
20503303 +2.5727 rho 022090000 

20503400 dpO53 sum 1.e-2 114.7663 1 
20503401 0.0 1.0 pO11010000 

20503403 W.981 rhoO1101oooO 

* 

* 

20503402 -1.0 p 022090000 

20503404 -2.5727 rho 022090000 * 
20503500 dpOr3 sum 1.c-2 508.274 1 
20503501 0.0 1.0 pOllOloooO 
20503502 -1.0 p 131010000 
20503503 W.981 rho 011010000 

20503600 dppl sum 1.e-2 447.8805 1 
20503601 0.0 1.0 pO5102OOOO 
20503602 -1.0 p 051050000 
20503603 13.8848 rho 05 102oooO 
20503604 W.1422 rho 051050000 

20503700 dpp2 sum 1.e-2 381.058 1 
20503701 0.0 1.0 p05102ooO0 
20503702 -1.0 p 05105oooO 
20503703 -5.1699 rho 05102oooO 
20505704 -10.1582 rho 05105oooO 

20503800 dpp2alt sum Le-2 390.483 1 
20503801 0.0 1.0 p05102oooO 
20503802 -1.0 p 051040000 
2050j805 -5.1699 rho 05102oooO 
20503804 ti6.9149 rho 051040000 

* 

t 

* 

* 
*=*=a=*=*=*=*=*= 

* Averaged systm parameters 

* 
Averages of loop temperahues and sg parameters 

* 
*=*=*=*=*I*=*=*= 

20504000 avhlt sum 1.0 314.979 I 
20504001 -273.15 ,333 tmpf 13301ooOO 
20504002 333 tempf 2 3 3 0 1 W  
20504003 ,333 tmpf 33301oooO 

20504100 awlt sum 1.0 284.5446 1 
20504101 -273.15 3 3  tempf 13702oooO 
20504102 ,333 tmpf 23702oooO 
20504103 333 tempf 33702oooO 

20504200 avgsgp sum 1.0 6802104. 1 
20504201 0.0 3 3  p 16801oooO 
20504202 ,333 p 26801oooO 
20504203 ,333 p 36801oooO 

20504300 avsgfw sum 1.0 .54945 1 
20504301 0.0 ,333 mflowj 461000000 
20504302 333 mflowj MIMHKHN) 
20504303 .333 mflowj 661OM)(Mo 

20504400 avsgsnn sum 1.0 521268 1 
20504401 0.0 .333 mflowj 466oooooO 
20504402 333 mflowj 566000000 
20504403 333 mflowj 666000000 

I=*=*=:=*=*=*=*= 

* Core bypass flow mtio 

* 

* 

* 

* 

* 
* 
* 
20504500 cbfr div 1.0 .01603145 1 
20504501 mflowj lZOloo00 mflowj 12020000 

*=*=*=*=*=*=*=*= 

* total primary system mass with and without pressurizer 

20505000 totmas sum 1.0 1798.082 1 * without p m  
20505001 0.0 1.0 cnUlvarOll 
20505002 1.0 cnulvarO12 
20505003 1.0 cnulvarO13 
20505004 1.0 cnulvarOl4 
20505005 1.0 cntrlvar 101 
20505006 1.0 cnulvar 102 
20505007 1.0 cnulvar 103 
20505008 1.0 cnalvar 104 
20505009 1.0 cmlvar201 
20505010 1.0 cnulvar202 
20505011 1.0 cntrlvar203 
20505012 1.0 cntrlvar204 
20505013 1.0 cnulvar301 
20505014 1.0 Cotrlvar302 
20505015 1.0 cnulvar 303 
20505016 1.0 cntrlvar304 
20505017 1.0 cntrivar 193 
20505018 1.0 cnulvar 293 
20505019 1.0 cnulvar393 

20505100 marwp sum 1.0 1972.297 1 *withpnr 
20505101 0.0 1.0 cntrlvarO50 
20505103 1.0 cntrlvarOl5 

*=*=*=*=*=*=*=*= 
*=*=*=*=*=*=I)=:= 

*=*=*=*=*=*=*=*= 
* 
*=*=*=.=*=*=*=*= 

* 
* 
* 

* 

: 

* 
* 
*prim- loop piping components loop 1 * 
. . . . . . . . . . . . . . . . . . . .  
* 
* component 13 1 - loop 1 hot leg 

* name type 
1;lOOOO hotlgal snglvol 

* 

, * area length volume horiz ven delz rough dim flags 
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1;lOlOl 1.0936e-2 1.1941 0.0 0.0 0.0 0.0 4.57e-5 .11800000 * pressure temperature 
1310200 0 15452546. 1404560. 2448997.0. 
8 
*=*s*=*=*=*=*=*= 
* 
* component 132 -pressure surge lime nozzle in loop 1 

name type 
132oooO hodga2 bnmch 

njunflag 
1320001 0 0 
* area length vol horiz vert delz rough diam flags 
1320101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57e-5.11800000 
* pressure ternpatme 

8 

1320200 0 15452509. 1404484. 2.44% 0. 

*,k*=*=*=*=*=c, 

* component 133 -loop 1 hot leg to sg 

* name type 
1330000 hotlga3 pipe 
* nvol 
1330001 3 
1330101 1.0936~-2 3 *volumearea 
1330201 1.0936C-2 2 *junctionarea 
1330301 0.79775 1 *volume length 
1330302 1.44800 2 
1330303 0.5506 3 
1330401 0.0 3 *volumevolumes 
1330601 0.0 1 *vestangle 

* 

* 

1330602 90. 2 
1330603 50. 3 
1330701 0.0 1 *delta2 
1330702 1.44800 2 
1330703 0.4637 3 
1330801 4.57-5 .118 3 'rough dim 
1330901 0.117 0.117 1 *junction f-loss Floss 
1330902 0.065 0.065 2 *junction f-loss r-loss 
1331001 00000 3 *volflags 

1331101 101000 1 'vcahs 
ljjllO2 01000 2 *& 

1331201 0 15452492.1404373.2.449+6 0. 0. 1 
1331202 0 15447531.1404171.2449117.0. 0.2 
1331203 0 1.5441+7 1404094.2449272.0. 0.3 
1331300 0 
1331301 ,735694 ,735694 0. 1 * 5.56192 
1331302 ,735653 324658 0.2 5.56226 
* Hyd.D. F.C. G.I. S. 
3331401 ,118 0. 0.55 0.785 2 

*=*=.=t*i=*=*= 

* component 401 - Lp 1. h.1. junction to pressurizer surge nozzle 

* name type 
4010000 hotlg4a sngljun 
* vol from vol to area f-loss r-loss vcahs 
4010101 13101oooO 132000000 0.0 0.0 0.0 01000 

4010201 0 .73651 .73651 0. * 5.56743 
* Hyd.D. F.C. G.1. S. 
4010110 .I18 0. 1. 1. 

*=*=*=*=*=*=*=*= 

* component 402 - Lp 1. h.1. junction from pressurizer surge node  

* name lype 
4020000 hotlg5a sngijun 

vol from vol to area f-loss r-loss vcahs 
4020101 132010000 133OOmO0 0.0 0.0 0.0 01000 
* 1-flow g-flow velj 
4020201 0 ,73572 .73572 0. * 5.56173 
* Hyd.D. F.C. G.I. S. 
4020110 ,118 0. I .  1. 

*=*=*=.=*=*=*=*= 

* 

* name lype 

* 

8 

* 
8 

* 1-flow g-flow velj 

* 

* 
* 

* 
* 

component 403 - Lp 1. h.1. junction from pressurizer surge nozzle 
* 

403oooO Prsurgi sngljun 
* vol from vo1 to area f-loss r-loss vcahs 
4030101 13201oooO 05OOOOOOO0.0 0.0 0.0 01002 
* I-flow g-flow velj 
4030201 0 ,00642165 .00642169 0. * .00584199 
* Hyd.D. F.C. G.I. S. 
4030110 ,0429 0. 1. 1. 

*=*=*=*=*,*,*=*= 

* component135 -loop I cold leg pump suction piping 

* name type 
135oooOpirmpsa pipe * nvol 
1350001 21 
1350101 1.0936e-2 21 *volumeareas 
1350201 1.0936e-2 20 *junction areas 
1350301 0.4189 1 *volumelengths 
1350302 0.8149 2 
1350303 0.8149 3 
1350304 0.2315 4 
1350305 0.4635 5 
1350306 0.3245 6 
1350307 0.3500 7 
1350308 0.1965 8 
1350309 0.1965 9 
1350310 0.2610 10 
1350311 0.2652 11 
1350312 0.2485 I2 
1350313 0.8200 13 
1350314 0.2485 14 
1350315 0.2652 15 
1350316 0.2610 16 
1350317 0.1%5 17 
1350318 0.1%5 18 
1350319 0.3500 19 
1350320 0.3245 20 
1350321 0.4635 21 
1350401 0.0 21 

1350602 -90. 10 
1350603 -79.8 11 
1350604 -36.0 12 
1350605 0.0 13 
1350606 36.0 14 
1350607 79.8 15 
1350608 90.0 21 
1350701 -0.3403 1 *deltaz 
1350702 -0.8149 2 
1350703 -0.8149 3 
1350704 -0.2315 4 
1350705 -0.4635 5 
1350706 -0.3245 6 
1350707 -0.3500 7 
1350708 -0.1965 8 
1350709 -0.1965 9 
1350710 -0.2610 10 
135071 1 -0.2610 11 
1350712 -0.1460 12 
1350713 0.00 13 
1350714 0.1460 14 
1350715 0.2610 15 
1350716 0.2610 16 
1350717 0.1965 17 
1350718 0.1965 18 
1350719 0.3500 19 
1350720 0.3245 20 
1350721 0.4635 21 
1350801 4.57-5 0.0 21 *volume roughnesdm 
1350901 ,065 .065 1 'f-loss d O S S  
1350902 0.0 0.0 11 *f-loss r-loss 
1350903 ,117 .117 12 
1350904 ,117 .117 13 
1350905 0.0 0.0 20 
1351001 00000 21 volume flags 
1351101 01OOO 20 *junction vcahs 
1351201 0 15438505. 1239755.2449332.0. 0. 1 
1351202 0 15442754. 1239654.2449231.0. 0.2 
1351203 0 15448767. 1239553.2449087.0. 0.3 
1351204 0 15452627. 1239524.2448995.0. 0.4 
1351205 0 15455191. 3239466.2448934.0. 0.5 
1351206 0 15458098. 1239426.2448865.0. 0.6 
1351207 0 15460587. 1239383.2448805.0. 0.7 
1351208 0 15462603. 1239358.2448757.0. 0.8 

* 
* 

8 

1350601 -54.35 1 +at idangle  
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1351209 0 15464053. 1239534.2448723.0. 
1351210 0 15465741.1239301.2448683.0. 
1351211 0 15467667. 1239268.2448637.0. 
1351212 0 15469L67.1239238.2448601.0. 
1351213 0 15469613. 1239136.2448589.0. 
1351214 0 15469098. 1239105.2448603.0. 
1351215 0 15467583. 1239072.2448639.0. 
1351216 0 15465643. 1239039.2448685.0. 
1351217 0 15463942.1239014.244872.5.0. 
1351218 0 15462481. 1238990.2448760.0. 
1351219 0 15460450.1238946.2448809.0. 
1351220 0 15457942. 1238906.2448869.0. 
1351221 0 1.54597 1238848.2448938.0. 
1351300 0 
1351301 ,673333 ,744737 0. 1 5.55987 
1351302 ,673312 ,760486 0.2 * 5.56 
1351303 .673291 ,760446 0.3 * 5.56013 
1351304 .673283 ,760426 0.4 * 5.56016 
1351305 ,673271 ,760407 0.5 * 5.56024 
1351306 .673262 .760389 0.6 * 5.56029 
1351307 ,673253 .760372 0.7 * 5.56034 
1351308 ,673247 .76036 0.8 * 5.56038 
1351309 A73242 .760351 0.9 * 5.56041 
1351310 .673235 ,76034 0. 10 * 5.56045 
1351311 .673228 .760327 0. 11 5.56049 
1351312 -673222 ,686695 0. 12 5.56053 
1351313 .673204 ,673204 0. 13 * 5.56066 
1351314 ,6732 ,686673 0. 14 * 5.5607 
1351315 573195 ,760296 0. 15 * 5.56074 
1351316 ,673192 .760298 0. 16 * 5.56078 
1351317 .673189 ,760301 0.17 * 5.56082 
1351318 .673186 ,760303 0.18 5.56085 
1351319 .67318 .760304 0. 19 * 5.5609 
1351320 ,673176 ,760308 0.20 * 5.56095 

Hyd.D. F.C. G.I. S. 
1351401 ,118 0. 1. 1. 20 

.=*=*=*=4*=*=*= 
* 

0.9 
0. 10 
0. 11 
0. 12 
0. 13 
0. 14 
0. 15 
0. 16 
0. 17 
0. 18 
0. 19 
0.20 
0.21 

component 442 - outla portion of loop 1 pump 

* name type 
4420000 pmpouta branch 
* njun flag 
4420001 I O  * 
4420101 0.0 .0715 5.144e-3 0.0 -90. -.07l5 4.57e-5 .118OoooO * pressure umpemture 
4420200 0 15455837. 3238754. 2448919.0. 
* junfrom junto area floss rlossvcahs 
4421101 44201oooO 137000000 .OS7185 0.0 0.0 OloMf 
* flow-f flow-g velj 
4421201 .0844358.0879169 0. * 5.5611 
* Hyd.D. F.C. G.I. S. 
4421110 ,118 0. 1. 1. 

*=*=*=*=*=*=*=*= 

* component I37 - loop 1 pump discharge piping 

* name me 
1370000 cldlgal pipe 
* nvol 
1370001 2 
1370101 1.0936e-2 2 'volume areas 
1370201 1.0936e-2 1 *juntion seas 
1370301 1.5261 1 *volume lengths 
1370302 1.005 2 *volumelengths 
1370401 0.0 2 *volumevolumes 
1370501 0.0 2 'horizangle 
1370601 0.0 2 *verticalangle 
1370701 0.0 2 'deltaz 
1370801 4.57e-50.0 2 *roughness diam 
1370901 0.0 0.0 1 *jmctionf-loss r-loss 
1371001 00 2 'volumefe 
1371101 01000 1 *junctionvcahs 
1371201 0 19455913. 1238602.2448917.0. 0. 1 
1371202 0 15455878. 1238499.2448918.0. 0.2 
1371300 0 
1371301 .673116 ,673316 0. 1 * 5.5612.5 
* Hyd.D. F.C. G.1. S. 
1371401 ,118 0. 1. 1. 1 

8 

arca length volume horiz v m  delz rough dim pvbfe 

* 
* 
* 

* 
*=*=+=*=*=*=*=*= 
* 

I * component 138 - loop I accumulator node * 
* name type 
138oooO accnoza branch 
* njun flag 
1380001 2 0 
* area length volume horiz v a t  delz rough dim flags 
1380101 1.0936e-2 0.354 0.0 0.0 0.0 0.0 4.57e-5 .118 00000 

1380200 0 15455859.1238462. 2448918.0. 
* volfrom volto arcaf-lossr-loss vcahs 
1381101 137010000 138000000 1.0936~-2 0.0 0.0 01oOo 
1382101 13801oooO 139000000 1.0936e-2 0.0 0.0 01OOO 

1381201 ,673097 .673097 0. * 5.56136 
1382201 ,67309 ,67309 0. * 5.5614 

HydD. F.C. G.I. S. 
1381110 ,118 0. 1. 1. 
1382110 ,118 0. I. 1. 

*=*=*=*A*=*=*= 

* component 139 - loop 1 cold leg piping 

name +, 
1390000 cldlga2 pipe 
* nvol 
l3gooOl 2 
1390101 1.0936e-2 2 'volume areas 
1390201 1.0936e-2 1 'junction areas 
1390301 .78406 1 'volume lengths 
1390302 .53586 2 
1390401 0.0 2 *=volumevolumes 
1390601 0.0 2*verhIangle 
1390701 0.0 2 *delta2 
1390801 4.57e-5 0.0 2 *roughness dim 
1390901 ,144 ,144 1 *junction f-loss r-loss 
1391001 000002 *volumeflags 
1391101 OIOOO 1 *junctionvcahs 
1391201 0 15455844. 1238381.2448919.0. 0.1 
1391202 0 15455800. 1238326.2448920.0. 0.2 

8 pressure tcmpnature 

I-flow g-flow velj 

8 

8 

i 

1391300 0 
1391301 ,673075 ,673075 0. 1 * 5.56149 
* Hyd.D. F.C. G.I. S. 
1391401 ,118 0. 1. 1. I 

.................... 
8 

* 
* loopl-pump 

*=*=*=*=*=*=*=*=*=* 

* 

* name type 
1360000pumpa pump 
* area lengthvolume horizvert delz flags 
1360101 0.0 0.0715 7.813~3 0.0 90.0 0.0715 OMKX) 
* inletvol area kf kr flags 
1360108 135010000 1.0936e-2 0.0 0.0 0 1 w  
1360109 442000000 ,017717 0.0 0.0 01000 
* flag pressure temperatwe 
1360200 0 15454517. 1238767. 2448950.0. 
* flag liq vap interface 
1360201 0 ,673368 ,76031 0. ' 5.56103 
1360202 0 .4155115 ,41551150. 5.56112 
* Hyd.D. F.C. G.I. S. 
1360110 ,118 0. 1. 1. 
1360111 ,118 0. 1. 1. 

* 
component 136 - primary pump -Imp 1 

8 

* 
table 2phase 2phasediff torque time pump reverse 

* indicator index table table index aip indicator 
1360301 0 0 0 -1 0 0 1 * 
* pump rated conditions 

* velocity initial flow head torque inert dens mot tf2 do tfl tf 
* rad/sec mtio mYsec m n-m kgm2kdm3 toq 
1360302 311. ,0801 6.5056e-2 78.0 144.75 57.3 750.0 0. 0.4.65e-20.0 

* pump coastdown velocity table 
* trip 
3366100 440 
* tsinceSl v(rad/s) ! 1366101 -1. 24.911 

8 

t 
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1366102 0. 0.0 
8 

8 

8 

1361102 
1361103 
* b a n  
1361200 
1361201 
1361202 
1361203 
* hvn 
1361300 
1361301 
1361302 
1361303 
* bvn 

*..... bethsy pump single phase homologous curves 

* han 
13611001 10.0 1.32570.1 1.33170.2 1.32730.3 1.31350.4 1.2909 
1361101 0.5 1.2603 0.6 1.2223 0.7 1.1780 0.75 1.15360.775 1.1409 

8 

0.8 1.12790.825 1.11460.85 1.10090.875 1.08700.9 1.0728 
0.925 1.0583 0.95 1.0437 0.975 1.0287 0.987 1.0215 1.0 1.0135 

10.0 0.51390.1 0.56330.2 0.61280.3 0.66220.4 0.7116 
0.5 0.76100.6 0.81050.7 0.85990.75 0.88460.7750.8969 
0.8 0.9093 0.825 0.9216 0.85 0.9340 0.875 0.9463 0.9 0.9587 
0.925 0.9710 0.95 0.9834 0.975 0.9957 0.987 1.0017 1.0 1.0081 

2 0.0 -0.5mo.i -0.44710.2 -0.31690.3 -0.18680.4 -0.0567 
0.5 0.0733 0.6 0.2035 0.7 0.3572 0.75 0.4471 0.775 0.4951 
0.8 0.5450 0.825 0.5%9 0.85 0.6508 0.875 0.7066 0.9 0.7643 
0.9250.82380.95 0.88520.9750.94850.9870.9795 1.0 1.0135 

13614002 2 0.0 -0.57720.1 -0.4145 0.2 -0.25180.3 -0.0891 0.4 0.0735 
1361401 0.5 0.2362 0.6 0.3989 0.7 05616 0.75 0.6429 0.775 0.6836 
1361402 0.8 0.7243 0.825 0.7579 0.85 0.7915 0.875 0.8263 0.9 0.8611 
1361403 0.925 0.8972 0.95 0.9333 0.975 0.9707 0.987 0.9886 1.0 1.0081 
* had 
1361500 1 3 -1. 1.3257 0.0 1.3257 

bad 
13616002 3 -1. 0.5139 0.0 0.5139 

hvd 
1361700 1 4 -1.0 1.3257-.900 1.2801 -.SO0 1.2346-,700 1.1889 4 0 0  1.1434 
1361701 -So0 1.0978-,400 1.0522-.300 1.0067 -.275 0.9953 -.2500.9839 
1361702 -.225 0.9725 -200 0.9611 -.175 0.9497 -.I50 0.9383 -.125 0.9269 
1361703 -.1000.9156-,075 0.9042 4 5 0  0.8928 -.025 0.8814 0.00 0.8700 
* bvd 
13618002 4 -1.0 0.5139 0.000.5139 
* hat 
1361900 1 5 0.0 1.3257 1.00 1.3257 
* bat 
13620002 5 0.0 0.5139 1.000.5139 
* I n 7  
1362100 1 6 .O 0.8700 .0250.8814 ,0500.8928.075 0.9042 .1000.9156 
1362101 ,125 0.9269 .150 0.9383.175 0.9497.200 0.9611.225 0.9725 
1362102 ,250 0.9839 .275 0.9953 ,300 1.0067 ,400 1.0522 .500 1.0978 
1362103 ,600 1.1434 ,700 1.1889.800 1.2346 .900 1.2801 1.00 1.3257 

13622002 6 0.0 0.5139 1.0000.5139 
* bvt 

8 

the following four cwves were not provided in the W s y  data base 
* the values used were estimated from the relap5/m& manual examples 
8 

* 
* har 
1362300 1 7 -1.0 0.1 0.0 1.3257 
* bar 
1362400 2 7 -1.0 -1.5 0.0 ,5139 
* hvr 
1362500 1 8 -1.0 0.1 0.0 4772 
* bvr 
1362600 2 8 -1.0 -1.5 0.0 - 9 7 2  

8- 

* 

8 

two-phase multiplier curves from semiscale 
8 

8 

1363000 0 0.0 0.0 0.1 0.0 0.15 0.05 0.24 0.80 
1363001 0.3 0.96 0.4 0.98 0.6 0.97 0.8 0.90 
1363002 0.9 0.80 0.96 0.50 1.0 0.0 
1363100 0 0.0 0.0 1.0 0.0 

* two-phase difference tables from semiscale 

1364300 1 1 0.0 0.00 0.1 0.83 0.2 1.09 
1364101 0.5 1.02 0.6 1.015 0.7 1.01 
1364102 0.9 0.94 1.0 1.00 
33642001 2 0.0 0.00 0.1 -0.04 0.2 0.00 0.3 0.11 
1364201 0.4 0.21 0.8 0.67 0.9 0.80 1.0 1.0 
1364300 1 j -1.0 -1.06 -0.9 -1.24 -0.8 -1.77 
3364301 -0.7 -2.36 -0.6 -2.79 -0.5 -2.91 -0.4 -2.67 
1364302 -0.25-1.69 -0.1 -0.50 0.0 0.00 

8 

1 

1364400 I 4 -1.0 -1.16 -0.9 -0.78 -0.8 -0.05 
1364401 -0.7 -0.31 -0.6 -0.17 -0.5 -0.17 
1364402 -0.35 0.00 -0.2 0.05 0.0 0.11 
1364500 1 5 0.0 0.00 0.2 -0.34 
1364501 0.4 -0.65 0.6 -0.95 
1364502 0.8 -1.19 1.0 -1.47 
1364600 1 6 0.0 0.11 0.1 0.13 0.25 0.15 
1364601 0.4 0.13 0.5 0.07 0.6 -0.04 0.7 -0.23 

1364700 1 7 0.0 0.0 1.0 0.0 
1364800 1 8 0.0 0.0 1.0 0.0 
13649002 1 0.0 0.0 1.0 0.0 
13650002 2 0.0 0.0 1.0 0.0 
13651002 3 0.0 0.0 1.0 0.0 
13652002 4 0.0 0.0 1.0 0.0 
13653002 5 0.0 0.0 1.0 0.0 
13654002 6 0.0 0.0 1.0 0.0 
13655002 7 0.0 0.0 1.0 0.0 
13656002 8 0.0 0.0 1.0 0.0 

* ~ ~ # ~ ~ ~  #### 

1364602 0.8 -0.51 0.9 -0.91 1.0 -1.47 

8 

* 
8 

loop 1 - steam generator primary COmpomntF 

* ~ ~ ~ # ~  

SG plena and U-tubes 
8 

* name type 
1340000 sangena pipe 
* numbervolumes 
1340001 10 
* flowareas 
1340101 0.0 1 
1340102 1.0342e-2 9 
1340103 0.0 10 
* junctionflowareas 
1340201 1.0342e-2 9 
* lengths 
1340301 0.798 1 
1340302 2.43125 9 
1340303 0.798 LO 
* volumes 
1340401 35.0607e-3 1 
1340402 0.0 9 
1340403 35.0607e-3 10 
* verticalangles 
1340601 90. 5 
1340602 -90. 10 
* elevation changes 
1340701 0.798 1 
1340702 2.43125 4 
1340703 2.39125 5 
1340704 -2.39125 6 
1340705 -2.43125 9 
1340706 -0.798 10 

rough diam 
1340801 4.57e5 ,229 1 
1340802 1.5e-6 1.968e-2 9 
1340803 4.57e-5 ,229 10 
* forward reverse losses 
1340901 ,041 ,120 1 
1340901 0.0 0.0 1 
1340902 0.0 0.0 4 
1340903 ,0176 .01765 
3340903 0.0 0.0 5 
1340904 0.0 0.0 8 
1340905 ,120 ,041 9 
1340905 0.0 0.0 9 
* volume conuol flags 
1341001 00 10 
* junction conuol flags 
*I341101 101000 1 *ccflon 
1341101 01000 1 *ccflon 
1341102 01000 8 *ccfl off fot 
*I341103 101OOO 9 *ccflon 
1341103 01000 9 *ccflon * 

.ps 2-8 

* 
* initial pressure tempexatwe 
1341201 0 15436793. 1403223.2449373.0. 0. I 
1341202 0 15425028. 1334894.2449654.0, 0.2 
1341203 0 15407168. 1294973.2450081.0. 0.3 
1341204 0 15389026. 1271472.2450515.0. 0.4 
I341205 0 15370869. 1257227.2450950.0. 0.5 
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1341206 0 15370393. 1248631.2450961.0. 0.6 
1341207 0 15387680. 1243697.2450547.0. 0.7 
1341208 0 15405148. 1240870.2450129.0. 0.8 
1341209 0 15422637. 1239138.244971 1.0. 0.9 
1341210 0 15434519. 1239802.2449427.0. 0.10 
* junction initial condition flag 
1341300 0 
* initialjunctionveloc 
1341301 .777455 .777455 0. 1 * 5.56222 
1341302 ,747364 ,747364 0. 2 * 5.56189 
1341303 ,731844 .731844 0. 3 * 5.56159 
1341304 ,72317 .72317 0. 4 * 5.5613 
1341305 ,718167 .718167 0. 5 * 5.56101 
1341306 ,715213 .715213 0. 6 * 5.56074 
1341307 ,713473 ,713473 0. 7 * 5.56047 
3341308 ,712458 ,712458 0. 8 * 5.56021 
1341309 ,711822 ,711822 0. 9 * 5.55995 * 

* I4yd.D. F.C. G.I. S J# 
1341401 1.968.52 0. 1.0 1. 1 *ccflon 
1341402 1.%%2 0. 1. 1. 8 *ccfloffforj's2-8 
1341403 1.%8e-2 0. 1.0 1. 9 'ccflon 

*=*=*=*=*=I=*=*= 

* 

* 
* steam generator inlet junction 

404oooO sgina mgljun 
4040101 I33OIMx)o 134000000 1.0936e-2 0.0 0.0 001100 
4040201 0 ,735644 .790273 0. 5.56239 

4040110 ,118 0. 1. 1. 

*=*=*=*=*=*=*=*= 

* 

* n y m  F.C. G.I. s. 
* 

* 
steam generator outlet junction 

4050000 sgouta sngljun 
4050101 134010000 13500oooO 1.093578e-2 0.0 0.0 01100 
4050201 0 ,673344 .749263 0. * 5.55981 

Hyd.D. F.C. G.I. S. 
4050110 ,118 0. 1. 1. * 
*=*=*=*=*=*=*=*=*= 
* 
*steam generator secondary system components - loop 1 * 
*=*=*=*=*=*=a=*=*= 

* component 160 - sg riser 

name type 
160oooO tubebun pipe 
* nvol 
1600001 4 
1600101 0.0 4 *volumeareas 
1600201 0.0 3 *junctionareas 
1600301 2.43125 3 *volume lengths 
1600302 3.50875 4 
1600401 0.13995 3 *volume volumes 
1600402 0.20198 4 
1600601 90. 4 *vemicdangles 
1600801 4.57e-5 0.03503 4 *roughness &am 
1600901 2.127 2.127 3 *junction resistance 
1601001 00100 4 l'flagspvbfe 

* 
* 

1601101 01000 3 'flagsvcahs 
c 

1601201 0 6880094. 1251151.2582833. ,14933040. 1 
1601202 0 6865542. 1251266.2582952. ,253388 0. 2 
1601203 0 6852337. 1250624.2583057. ,3140066 0. 3 
1601204 0 6837103. 1249857.2583183..337368 0. 4 
1601300 0 
3601301 .3891006 ,508203 0. I * 14.30343 
1601302 ,43904 .595841 0 . 2 .  14.31952 
1601303 ,474469 648711 0.3 * 14.33273 
* hyd.d flood.c gas.intcp slope j# 
1601401 ,03503 0. 1. 1. 3 'dfrom J50p46 * 
*=*=*=a=*=*=*=*= 
* 

component 161 -lower steam dome * 
* name type 
1610000 lstmdom pipe 

nvol 
161MX)l 3 
1610101 0.0 3 *volumearea 
1610201 0.0 2 *junctionarea 
1610301 0.9875 1 *volume length 
1610302 0.80275 2 
1610303 0.80275 3 
1610401 5.0807e-2 1 *volume volumes 
1610402 3.91 lle-2 2 *volume volumes 
1610403 3.9111e-2 3 *volumevolumes 
1610601 90. 3 
1610801 4.57e-5 ,249 3 *rough d i m  
1610901 0.0 0.0 2 *junction f-loss r-loss 
1611001 00000 3 *volflags 
1611101 01000 2 *vcahs 
1611201 0 6825485. 1249295.2583288. .23317 0. 1 
1611202 0 6820431. 1249017.2583331. .237487 0.2 
1611203 0 6815835. 1248783.2583370. ,213535 0.3 
1611300 0 
1611301 .498383 1.2606040.1 * 14.34604 
1611302 500664 1.2431840.2 * 14.33462 
* Hyd.D. F.C. G.I. S. 
1611401 ,249 0. 1. 1. 2 * 
*=*=*=*=*=*=*=*= 

* component 162 - middle seam dome and separator 

* name type 
162000 mstmdom branch 
* njun flag 
1620001 3 0 
* area length volume horrven delz rough &am fc 
1620101 0.0 ,675 0.18609 0.0 90. 0.675 4.57e-5 ,249 00 

flag pressure quality 
1620200 0 6811310.1248667. 2583378. .OS09316 

junfrom junto area f-lossr-lossvcahs 
1621101 162010000 168Mxx)oo ,502655 5.0 5.0 01OOO 
1622101 1620Mx)o 163000000 44.915e-2 0.0 0.0 01002 
1623101 161010000 162000000 4.8695e-2 0.0 0.0 OIOOO 
*junction flows 
1621201 -.1421347 ,357748 0. * ,512754 
1622201 4447507 -39579 0. * 13.73207 
1623201 ,483922 1.40115 0. * 14.32257 
* Hyd.D. F.C. G.I. S. 
1621110 ,800 0. 1. 1. 
1622110 .539 0. 1. 1. 
1623110 .249 0. 1. 1. * 
*,*=*=*=*,t*=*, 
t 

* component 163 - upper downcomer 

* name 
163oooO updwnc mglvol 
* area length volume horzven del2 rough diam fe 
1630101 0.0 0.3375 ,14922 0.0 -90. -.3375 4.57e-5 ,539 00 
* flag pressure quality 
1630200 0 6812539. 1248567. 2583397.0. 

* 

* 
*=*=*=*=*=*=*=*= 
* 
* component 164 - upper feedwater ring 
* 
* name type 

* area length volume horzven delz rough d i m  fe 
1640101 0.0 1.6055 0.15856 0.0 -90. -1.6055 4.57-5 0.176 00 

flag pressure quality 

164oooO ufwring snglvol 

1640200 0 6819609. 1248256. 2583338.0. 

*=.=*=*=*=*=*=*= 
* 
* 

* name 
1650000 lfwring branch 

njun flag 
1650001 2 0 
* area length volume horzven delr rough d i m  fe 
1650101 0.0 .8275 ,08172 0.0 -90. -3275 4.57e-5 .I76 00 
* flag pressure quality 
1650200 0 6828487. 1241620. 2583264.0. 
* junfrom junto area f-lossr-lossvcahs 
1651101 164010000 165000000 .09648 0.0 0.0 01000 

component 165 - lower feedwater ring * 
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1652101 16501oooO 166000000 3.0415e-2 .339 ,459 01OOO 
* junctionflows 
1651201 ,1914484 ,2310296 0. * 13.73372 
1652201 ,629509 ,629509 0. * 14.28432 
* HydD. F.C. G.1. S. 
1651110 .I76 0. 1. 1. 
1652110 ,05983 0. 1. 1. 

*I=*=*=*=*=*=*= 

* component 166 - 11 tube region 

* name type 
I6Mxxx) dclltube snglvol 
* area length volume horz vu? delz rough d i m  fe 
1660101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57~4.05983 00 
* flag pressure quality 
1660200 0 6838541. 1241164. 2583180.0. 

* 

* 
*=*=*=*=*=*=*=*=*= 

* component 167 - sgdc  bottom part (4 tube region and bottom annulus) 
* name type 
167oooO d&t& pipe 
* nvol 
1670001 4 
1670101 ,005836 3 *volumeareas 
1670102 0.0 4 *volumeareas 
1670201 0.0 3 *junctionareas 

1670301 1.68725 1 *volumelengths 
1670302 2.43125 4 *volume lengths 

1670401 0.0 3 *volumevolumes 
1670402 ,017078 4 'volume volumes 

1670601 -90. 4 *verliicdangles 
1670801 4.57~-5 0.0431 4 *roughness diam 
1670901 0.0 0.0 2 *junctionresistance 
1670902 0.5 1.0 3 *junctionresistance 
1671001 00100 4 lflagspvbfe 
1671101 01OOO 3 *flagsvcahs 
1671201 0 6840399. 1241062.2583164.0. 0. 1 
1671202 0 6851584. 1240907.2583071.0. 0.2 
1671203 0 6864790. 1240751.2582960.0. 0.3 
1671204 0 6877911. 1240590.2582851.0. 0.4 
1671300 0 
1671301 3.28049 3.28049 0. 1 * 14.2874 
1671302 3.280385 3.280385 0.2 14.2883 
1671303 3.28027 3.28027 0.3 * 14.28921 
* hyd.d flood.c gas.intcp slope j# 
1671401 ,0431 0. 1. 1. 3 

*=*=*=*=*=*=*=*= 

* 

* name type 
4690000 fee& tmdpvol 
* area lengul volume horzvert delz rough diam fe 
4690101 1.Oe6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 I1 
4690200 103 0 
4690201 0.0 6.84e06 523.15 

*=*=*=*=*=*=*=*= 

* 

* name type 
1680000 tstmdom snglvol 
* area length volume horzven delz rough diam fe 
1680101 0.0 1.1425 0.50726 0.0 90. 1.1425 4.57e-5.653 00 
* flag pressurequality 
1680200 0 6808857. 1248426. 2583418. ,999943 

* 

* 

* 

* 
* 

component 469 - feedwater source * 

* 

component 168 -top of steam dome * 

* 
*=*=*=*=*=*=*=*= 
* 
* component 169 - steamline 

* name type 
1690000 sunline pipe 
* nvol 
1690001 2 
1690101 0.0 2 'volumeareas 
1690201 0.0 1 *junctionareas 

* 

1690301 15.825 2 *volume lengths 
1690401 34.25~3 2 *volume volumes 
1690601 -90. 2 *verticalangles 
1690701 -8.049 2 *&ltaz 
1690801 4.57~-5 0.0525 2 *roughness dim 
1690901 2.888 2.888 1 *junctionlosscoef 
1690901 0. 0. 1 *junctionlosscoef 
1691001 00 2 *fe 
1691101 01000 1 *vcahs 
1691201 0 6803101. 1247897.2583426. .999415 0. 1 
1691202 0 6801338. 1247914.2583473. ,998952 0.2 
1691300 0 
1691301 3.69725 6.66587 0. I * ,513774 
* HydD. F.C. G.I. S. 
1691401 ,0525 0. 1. 1. 1 

*=*=*=*=*=*=*=*= 
* 
* 
* component 461 - feedwater junction 

*hydro component name component type 
461oooO "fcdu41" bndpjun 

* 

* 
*hydro from to area 
4610101 469OOOCOO 165oooMx) 0.0 

*hydro veYflw @ip 
4610200 1 440 

* tsinceSI flow 
4610201 -1. 0.55 0.0 0.0 
4610202 0.0 0.0 0.0 0.0 

* ~ # # ~ *  

component 462 -junction between 1 1-tube and 4-tube regions 

* 

* 

* 

* 
* 

name typc 
462oooO sgdwnc sngljun 
* jun from junto area f-lossr-lossvcahs 
4620101 16601oooO 167000000.005836 1.5 1.5 OIOOO 
*junction flows 
4620201 0 3.2805343.280534 0. * 14.28683 
* HydD. F.C. G.I. S. 
4620110 ,0431 0. 1. 1. * 
*=*=t=*=*=*=*=*= 
* 
* component 463 - downcoma to tube bundle 

* name t p e  
4630000 sgdcbot sngljun 
* jun fiom junto area f-loss r-loss vcahs 
4630101 16701oooO 160000000.025761 1.0 0.5 01OOO 
'junction initial f low 
4630201 0 .7431 ,551596 0. 14.29014 

Hyd.D. F.C. G.l. S. 
4630110 .02 0. 1. 1. 

* 

* 
*=i,*=**,*=*=*= 
* 
* component 464 - steamdome to downcomer 

name type 
4 6 4 W  sgdctop sngljun 
* junfrom junto area f-loss r-lossvcahs 
4640101 163010000 164OOOQOO.09648 0.0 0.0 01000 
*junction initid flows 
4640201 0 .191461 ,237046 0. * 13.73228 
* Hyd.D. F.C. G.1. S. 
4640110 ,176 0. 1. 1. 

*=*=*=*=*=*=*=*=. 

* component 465 -tube bundle to steam &me 

* name type 
4650000 ristodm sngljun 
* jun from junto area f-lossr-lossvcahs 
4650101 160010000 161000000 .0844% 0.0 0.0 01000 

4650201 0 ,332596 ,498248 0. * 14.34045 

* 

* 

* 

* 

* 
* 
* Hyd.D. F.C. G.I. S. 
4650110 0328 0. 1. 1. 
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* 
*=*=*=*=*=*=*=*= 
* 
* component 468 - top steam dome to steam line 

* name type 
468oooO tostmh sngljun 
* junfrom junto area f-lossr-lossvcahs 
4680101 168010000 169000000 .00I1401 0.0 0.0 01100 
*junction initial flows 
4680201 0 5.99085 6.65865 0. * ,510995 
* Hyd.D. F.C. G.I. S. 
4680110 ,0381 0. 1. 1. 

*=*=*=*=*=*=*=*= 

* component 466 - sreamline outlet 

name type 
4660000 "trb st n" mgljun 
*hydro from to area floss rloss vcahs 

'junction initial flows 
*hydro veYflw fflowrate gflowrate jflowrate 
4660201 0 11.6602 12.66374 0. * ,520628 

Hyd.D. F.C. G.I. S. 
4660110 ,0525 0. 1. 1. 

*=*=*=i=*=*=*= 

*steam generator tubes heat smcwes  (loop 1) 

* 

* 
* 

* 

4660101 16901oooO 47000oooO 1.14e-3 0.0 0.0 00000 

* 
8 

t 

*=*=*=*=*=*=*= 
* 
* nh np geo ss Idtbound 
11341000 8 4 2 1 0.00984 

mesh flags 
11341100 0 1 
* nint rightcoord 
11341101 3 0.01111 

composition*intervd no 
11341201 3 3 

source*interval 
11341301 0.0 3 

temperature*mesh no 
11341401 560. 4 
*left boundary data 
* bound vol incr bc area code factor mucture no 
11341501 13402oooO 10000 1 0 5.1107 8 
*right boundary data 
11341601 16001oooO 10000 I 0 5.7704 4 
11341602 16004oooO -10000 1 0 5.7704 8 

*source data 
11341701 0 0.0 0.0 0.0 8 
'additional boundary data 

hyddiam 
11341801 0.01968 10. 10. 0. 0. 0. 0. 1.0 8 
11341901 ,01028 IO. 10.0.0.0. 0. 1.0 8 *inter tube dist = .01028 
*=*,t,*=*=*=*=*= 

* control variables for loop I 

* 

* 
8 

*=*=*=*=*=*=*=* 

* looplmasses 

20510100 hllmas sum 1.0 33.9488 1 
20510101 0.0 1.305868e-2 rho 13101oooO 
20510102 5.46800e-3 rho 132010000 
20510103 8.724194e-3 rho 13301oooO 
20510104 1.583533e-2 rho 13302oooO 
20510105 6.021362e-3 rho 13303oooO 

20510200 sglmas sum 1.0 200.6336 1 
20510201 0.0 0.0350607 rho 134010000 
20510202 2.514399e-2 rho 134020000 
20510203 2.514399e-2 rho 134030000 
20510204 2.514399e-2 rho 134040000 
20510205 2.514399e-2 rho 134050000 
20510206 2.514399e-2 rho l̂ A0060000 
20510207 2.514399e-2 rho 134070000 
20510208 2.514399e-2 rho 13408oooO 
20510209 2.514399e-2 rho 134090000 
20510210 0.0350607 rho 134100000 

* 

* 
20510300 lslmas sum 1.0 33.6294 1 
20510301 0.0 4.581090e-3 rho 13501oooO 
20510302 8.911746e-3 rho 13502M)oO 
20510303 8.911746~-3 rho 13503oooO 
20510304 2.531684~-3 rho 135040000 
20510305 5.068836e-3 rho 135OSoooO 
20510306 3.548732-3 rho 135060000 
20510307 3.8276We-3 rho 13507oooO 
20510308 2.148924e-3 rho 13508oooO 

20510310 2.854296e-3 rho 135100000 

20519300 lslmasl sum 1.0 30.0625 1 
20519301 0.0 2.900227~3 rho 13511oooO 
20519302 2.717596e-3 rho 13512oooO 
20519303 8.96752Oe-3 rbo 13513oooO 
20519304 2.7175%; rho 13514oooO 
20519305 2.900227e-3 rho 13515oooO 
20519306 2.854296e-3 rho 135160000 

20519308 2.148924e-3 rho 135180000 
20519309 3.827600e-3 rho 135190000 
20519310 3.548782e-3 rho 135200000 
20519311 5.068836e-3 rho 13521oooO 

20510400 cllmas sum 1.0 44.5315 1 
20510401 0.0 7.813ooOe-3 rho 13601oooO 
20510402 5.144oooe-3 rho 442010000 
20510403 1.668943e-2 rho 137010000 
20510404 9.394024e-3 rho 13702oooO 
20510405 5.468OOOe-3 rho 13801oooO 
20510406 8.57448Oe-3 rho 13901oooO 
20510407 5.860165e-3 rho 13902oooO 

20510309 2.148924e-3 rho 135090000 

* 

20519307 2.148924e-3 rho 13517oooO 

* 

8 

1 i steamgmerator1parametas 

* * 
8 

* stcam generator 1 - primary delta T 

20510500 dtsgl sum 1.0 30.1695 1 
20510501 0.0 1.0 tempf 13303oooO 

* 

20510502 -1.0 tmpf 13501ooOo 

* 
* 

Steam generator level from height times void in rixr 

20511000 sgllv sum 1.0 10.49895 1 
20511001 0.0 2.43125 voidf lbooloooO 
20511002 2.43125 voidf 16002oooO 
20511003 2.43125 voidf 16003oooO 
20511004 3.50875 voidf 16004oooO 
20511005 0.9875 voidf 161010000 
20511006 0.80275 voidf 161020000 
20511007 0.80275 voidf 161030000 
20511008 0.675 voidf 16201oooO 
20511009 1.1425 voidf 16801oMX) 

8 

* * 
* 

Steam generator level from height times void in downcomer 

20511100 sgllvd sum 1.0 14.04325 I 
20511101 0.0 1.68725 voidf 167010000 
205 I 1  102 2.43 125 voidf 167020000 

1 20511103 2.43125 voidf 167030000 
205 11 104 2.43 125 voidf 167040000 

I 20511112 1.9815 voidf I66010000 
20511113 0.8275 voidf 165010000 
20511114 1.6055 voidf 16401oooO 

~ 20511115 0.3375 voidf 163010000 
20511116 0.3375 voidf 162010000 
20511117 1.1425 voidf 16801oooO 

* 

* 
* * 
* 
* Steam generator level from dp4rI 

20540100 sllvdpla sum 1.0 7725.18 1 
20540101 0.0 10.1937 cntrlvar 149 

* 

* 
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20540200 sllvdplb m 1.0 709.736 1 
20540201 0.0 0.1 rhof 16704oooO 
20540202 M.1 rhof 16703oooO 
20540203 M.1 rhof 16702oooO 
20540204 M.1 rhof 16701oooO 
20540205 M.1 rhof 16601oooO 
20540206 4 . 1  rhof 16501oooO 
20540207 M.l rhof 16401oooO 
20540208 M.l rhof 16301oooO 
20540209 M.1 rhof 16201oooO 
20540210 M.1 rhof 168010000 
20540211 -1.0 168010000 

20540300 sllvdplc div 1.0 10.8846 1 
20540301 cntrlvar 402 cntrlvar401 

20540400 sgllvdpl sum 1.0 11.18459 1 
20540401 0.3 1.0 cnatVar403 

* Steam generator level from dpkl  

* 

8 

8 

20540500 s2lvdpla sum 1.0 7732.5 
20540501 0.0 10.1937 cntrlvar249 

20540500 flvdplb sum 1.0 709.74 
20540601 0.0 0.1 rhof 
20540602 M.l rhof 267030000 
20540603 M.l rhof 26702oooO 
20540604 M.1 rhof 267010000 
20540605 M.l rhof 26601oooO 
20540606 M.l rhof 26501oooO 
20540607 M.1 rhof 26401oooO 
20540608 N.1 h f  26301oooO 
20540609 M.l rhof 26201oooO 
20540610 M.l rhof 268010000 

* 

20540611 -1.0 h o g  26801oooO 
8 

20540700 s2lvdplc div 1.0 10.89484 1 
20540701 cntrlvar 406 cntrlvar 405 

20540800 sg2lvdpl sum 1.0 11.19484 1 
20540801 0.3 1.0 cntrlvar407 

* Stem generator level from dp4rl 

20540900 s3lvdpla sum 1.0 7702.03 1 
20540901 0.0 10.1937 cnulvar349 

20541000 s3lvdplb sum 1.0 709.724 1 
20541001 0.0 0.1 rhof 367040000 
20541002 M.l rhof 36703oooO 
20541003 M.1 rhof 367020000 
20541004 M.1 rhof 367010000 
20541005 M.l rhof 366010000 
20541006 M.1 rhof 36501oooO 
20541007 +O.l rhof 36401oooO 
20541008 +0.1 rhof 36301oooO 
20541009 M.1 rhof 36201oooO 
20541010 +0.1 rhof 368010000 
20541011 -1.0 rhog 36801oooO 

20541100 s3lvdplc div 1.0 10.85215 1 
20541 101 cntrlvar410 cntrlvar409 

20541200 sg3lvdpl gum 1.0 11.15215 1 
20541201 0.3 1.0 cntrlvar411 

* 

8 

8 

8 

8 

* 

8 

8 

* --* 
* Steam generator level from dp4r2 

20511200 sllvdpa sum 1.0 1971.207 1 
20511201 0.0 10.1937 cnalvar 138 
* NOTE cntrlvar 138 is presently in hPa thus the factor in front 

has been multiplied by 100. When cntrlvar is later 
* expressed in kP& the factor will have to be multiplied 
* by1OOO. 
20511202 -3.458 rhog 168010000 

20511300 sllvdpb sum 1.0 708.54 1 
20511301 0.0 0.2 rhof 165010000 
20511302 -0.2 rhof I64010000 
2051 I303 10.2 rhof 163010000 
20511304 +0.2 rhof 162010000 
20511305 +0.2 rhof 16801oooO 

* 

8 

20511306 -1.0 rhos 16801oooO 
8 

20511400 sllvdpc div 1.0 2.78207 1 
2051 1401 cntrlvar 113 mtrlvar 112 

20511500 sgllvdp sum 1.0 14.037071 
20511501 11.255 1.0 cnellvar 114 

* 

8 

8 

* 
* Loop 1 differential pressures 

20513100 dpl sum 1.e-2 33.28 1 
20513101 0.0 1.0 p 13902oooO 
20513102 -1.0 p 13101oooO 
20513103 +.0981 rho 13902oooO 
8 

20513200 dpl2Pg sum 1 . ~ 2  -18.22197 1 

20513202 -1.0 p 137010000 
20513203 -1.219874 m0 13521oooO 

20513201 0.0 1.0 p13521oooO 

8 

20513300 dplhrg sum 1.e-2 241.454 1 
20513301 0.0 1.0 p13512oooO 

20513303 +0.13734 rho 13512oooO 
20513302 -1.0 p 135020000 

20513304 -3.140672 rho 135020000 * 
20513400 dp12vp sum Le-2 133.37 1 
20513401 0.0 1.0 p13512oooO 
20513402 -1.0 p 13521oooO 
20513403 M.13734 h 13512oooO 
20513404 -1.219874 h 13521oooO 
8 

20513500 dp4 sum 1.e-2 24.26746 1 
20513501 0.0 1.0 p 134oloooO 
20513502 -1.0 p 134100000 
20513503 -2.4132 rho 13401oooO 
20513504 +2.4132 rho 134100000 

20513600 dp4l sum Le-2 69.0573 1 
20513601 0.0 1.0 p 13303oooO 
20513602 -1.0 p 13401oooO 
20513603 11.4731 rho 13303oooO 
20513604 +2.4132 rho 13401oooO 

20513700 dp426 sum le-2 795.879 1 
20513701 0.0 1.0 p 13401oooO 

20513703 -2.4132 rho 13401oooO 
20513704 +20.479 rho 134050000 

20513800 dp4r2 sum Le-2 205.417 1 
20513801 0.0 1.0 p 16501oooO 

20513803 c1.18946 rho 16501oooO 
20513804 M.69896 rho 16801ooOO 

20514100 dpllh sum 1.e-2 1.356812 1 
20514101 0.0 1.0 p 131010000 
20514102 -1.0 p 13301oooO 
20514103 M.1177 rho 13301oooO 

20514200 dpllv sum 1.e-2 100.709 1 
20514201 0.0 1.0 p l330loooO 

* 

* 

20513702 -1.0 p 134050000 

1 

20513802 -1.0 p 16801oooO 

8 

* 

20514202 -1.0 p 13303oooO 
20514203 -0.1177 rho 13301oooO 
20514204 -1.9214 rho 133030000 
8 

20514300 dp436 sum 1.e-2 777. 1 
20514301 0.0 1.0 p 1341oooOO 
20514302 -1.0 p 334060000 
20514303 -2.4132 rho 13410oooO 
20514304 120.479 rho 13406oooO 

20514400 dp44 sum 1.e-2 73.7685 1 
20514401 0.0 1.0 p 13501OOOO 
20514402 -1.0 p 134100000 
20514403 +LO7825 rho 13501oooO 
20514404 +2.4132 rho 134100000 

20514500 dpl3h sum Le-2 1.13096 I 
20514501 0.0 1.0 p 13701oooO 
20514502 -1.0 p 139020000 

* 

8 

8 
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20514600 dp423 sum Le-2 717.657 1 
20514601 0.0 1.0 p 13401oooO 
20514602 -1.0 p 13405ooM) 
20514603 -2.4132 rho 13401oooO 
20514604 +10.0317 rho 13405oooO 

20514700 dp433 sum Le-2 698.46 1 
20514701 0.0 1.0 p 134100000 
20514702 -1.0 PI34060000 
20514703 -2.4132 rho 134100000 
20514704 +10.0317 rho 134060000 

20514800 dp4 sum 1.e-2 -24.26746 1 
20514801 0.0 1.0 p 134100000 
20514802 -1.0 p 13401oooO 
20514803 -2.4132 rho 134100000 
20514804 +2.4132 rho 13401oooO 

*=*=*=*i=*~*=*= 
*=*=*=*+=*=*=*= 
*=*=*=*=*=Is*=*= 

*=*=*,*=*=*r*=*= 

8 

8 

8 

8 

* 
8 

'primary Ioop piping components loop 2 * 
. . . . . . . . . . . . . . . . . . . .  

* 
8 

component 231 - loop 2 hot leg 
8 

* name type 
2310000 hotlgbl ~11glvo1 
* mea length volume horiz v a t  delz rough diam flags 
23lOlOl 1.0936e-2 1.1941 0.0 0.0 0.0 0.0 4.57C-5 .1180%'33 

2310200 0 15452560.1404560. 2448997.0. 

*=*=*=*=*=*-*=*= 

8 pressure temperanne 

* 
* 

component 232 - pressure surge h e  n o d e  in loop 2 

name w 
2320000 hotlgb2 branch 
* njun flag 
232oO010 0 
* area lengtb vol horiz vert delz rough diam flags 
2320101 1.0936e-2 0.5 0.0 0.0 0.0 0.0 4.57-5 . l l 8 0 ~  
* pressure mnperahur 
2320200 0 15452537. 1404491. 2448997.0. 

*=*=*3*=*=*=*=*= 

* 

* name 
233oooO hotlgb3 pipe 
* nvol 
2330001 3 
2330101 1.0936e-2 3 'volumearea 
2330201 1.0936e-2 2 'junctionarea 
2330301 0.79775 1 *volumelength 
2330302 1.44800 2 
2330303 0.5506 3 
2330401 0.0 3 *volumevolumes 
2330601 0.0 1 'vettangle 
2330602 90. 2 
2330603 50. 3 
2330701 0.0 1 *delta2 
2330702 1.44800 2 
2330703 0.4637 3 
2330801 4.57e-5 ,118 3 *rough dim 
2330901 0.117 0.117 1 *junction f-loss r-loss 
2330902 0.065 0.065 2 *junction f-loss r-loss 
233lOOl 00000 3 *volflags 

*>>>>E, ccfl on 
23>llOl 101000 1 *vcahs 
2331102 01oOO 2 'vcahs 

2331201 0 15452520. 1404379.2.449i-6 0. 0. 1 
2331202 0 15447558. 1404176.2449116.0. 0.2 
2331203 0 15441038. 1404099.244927?. 0 0.3 
2331300 0 
2331301 ,733884 ,733884 0. 1 * 5.54821 

8 

8 

* 
component 233 -loop 2 hot leg to sg 

8 

* 

* 

2331302 ,733843 .822722 0.2 * 5.54855 
* Hyd.D. F.C. G.I. S. 
2331401 .118 0. 0.55 0.785 2 * 
*=*=*=*=*=*=*=*= 

* component 501 - Lp 2. h.1. junction to p r e s r h r  surge node  

name type 
501oooO hotlg4b sngljun 
* vol from vol to s e a  f-loss r-loss vcahr 
5010101 23101oooO 232000000 0.0 0.0 0.0 01000 
* I-flow g-flow velj 
5010201 0 ,733928 ,733928 0. 5.54791 

Hyd.D. F.C. G.I. S. 
5010110 ,118 0. 1. 1. 

*=*=*,*=*=I=*=*= 

8 

name type 
502oooO hotlg5b mgljlm 

voi from vol to area f-loss r-loss vcahs 
5020101 23201oooO 233OO0000 0.0 0.0 0.0 01000 

1-flow g-flow vclj 
5020201 0 ,733911 .733911 0. * 5.54803 
* Hyd.D. F.C. G.I. S. 
5020110 ,118 0. 1. 1. 

*,*,*,*=*=*=*=I= 

* component 235 -loop 2 cold leg pump suction piping 

* name tjpe 
235oooO pumpsb pipe * nvol 
2350001 21 
2350101 1.0936e-2 21 *volume arcas 
2350201 1.0936~-2 20 *junction arcas 
2350301 0.4189 1 *volumelengths 
2350302 0.8149 2 
2350303 0.8149 3 
2350304 0.2315 4 
2350305 0.4635 5 
2350306 0.3245 6 
2350307 0.3500 7 
2350308 0.1965 8 
2350309 0.1965 9 
2350310 0.2610 10 
2350311 0.2652 11 
2350312 0.2485 12 
2350313 0.8200 13 
2350314 0.2485 14 
2350315 0.2652 15 
2350316 0.2610 16 
2350317 0.1965 17 
2350318 0.1965 18 
2350319 0.3500 19 
2350320 0.3245 20 
2350321 0.4635 21 
2350401 0.0 21 
2350601 -54.35 1 *vaticdangle 
2350602 -90. 10 
2350603 -79.8 11 
2350604 -36.0 12 
2350605 0.0 13 
2350606 36.0 14 
2350607 79.8 15 
2350608 90.0 21 
2350701 -0.3403 1 *delta Z 
2350702 -0.8149 2 
2350703 -0.8149 3 
2350704 -0.23 15 4 
2350705 -0.4635 5 
2350706 -0.3245 6 
2350707 -0.3500 7 
2350708 -0.1965 8 
2350709 -0.1965 9 
2350710 -0.2610 10 
2350711 -0.2610 11 
2350712 -0.1260 
2350713 0.00 13 
2350714 0.1260 
2350715 0.2610 I5 

8 

8 

1 

component 502 - Lp 2. h.1. junction from pressurizer surge node  

* 
8 

* 

12 * reduced by 2 cm to cause first Isc 

14 * reduced by 2 cm to cause first Isc 
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2350716 0.2610 16 
2350717 0.1965 17 
2350718 0.1965 18 
2350719 0.3500 19 
2350720 0.3245 20 
2350721 0.4635 21 
2350801 4.57~-5 0.0 21 *volumeroughnesdim 

2350902 0.0 0.0 I 1  *f-loss r-loss 
2350903 ,117 .I17 I2 
2350904 ,117 .117 13 
2350905 0.0 0.0 20 
2351001 00000 21 *volumeflags 
2351101 01000 20 *junctionvcahs 
2351201 0 15438536. 1239742.2449332.0. 
2351202 0 15442785.1239641.2449230.0. 
2351203 0 15448797. 1239539.2449087.0. 
2351204 0 15452657. 1239510.2448995. 0. 
2351205 0 15455221. 1239453.2448933.0. 
2351206 0 15458128. 1239412.2448864.0. 
2351207 0 15460616. 1239369.2448805.0. 
2351208 0 15462632.1239344.2448757.0, 
2351209 0 15464082. 1239320.2448722.0. 
2351210 0 15465770.1239287.2448682.0. 
2351211 0 154676%. 1239254.2448636.0. 
2351212 0 15469122.1239223.2448602.0. 
2351213 0 15469553. 1239121.2448S92.0. 
2351214 0 15469051.1239090.2448604.0. 
2351215 0 15467611. 1239057.2448638.0. 
2351216 0 15465670. 1239024.2448684.0. 
2351217 0 15463969. 1.23% 2448725.0. 
2351218 0 15462508. 1238975.2448760.0. 

2351220 0 15457%9. 1238891.2448868.0. 
2351221 0 1.5455039. 1238833.2448938.0. 
2351300 0 
2351301 ,671666 ,742966 0. 1 * 5.54614 
2351302 ,671646 .7586% 0.2 * 5.54627 
2351303 ,671624 .758656 0.3 * 5.5464 
2351304 ,671616 ,758636 0.4 * 5.54644 
2351305 ,671605 .758617 0.5 5.54651 
2351306 ,671595 ,758599 0.6 * 5.54656 
2351307 ,671586 ,758582 0.7 5.54662 
2351308 ,67158 ,75857 0.8 5.54665 
2351309 ,671575 .758561 0.9 * 5.54668 
2351310 ,671568 .758549 0. 10 * 5.54672 
2351311 .671561 .758536 0. I1 * 5.54676 
2351312 .671555 .685005 0. 12 * 5.5468 
2351313 ,671538 .671538 0. 13 * 5.54693 
2351314 .671533 .684983 0. 14 5.54697 
2351315 .671529 .758506 0. 15 * 5.54701 
2351316 ,671525 ,758508 0. 16 5.54706 
2351317 .671522 ,758511 0. I7 * 5.54709 
2351318 ,67152 .758513 0. 18 5.54712 
2351319 .671514 ,758514 0. 19 * 5.54717 
2351320 ,671509 .758518 0.20 * 5.54722 
* H y U .  F.C. G.I. S. 
2351401 ,118 0.  1. 1. 20 

2350901 ,065 365  1 *f-loss r-loss 

2351219 o is4604n. 1238931.2448808.0. 

* 
*=*=*=*=*=*=*=*= 

0. 1 
0.2 
0. 3 
0.4 
0.5 
0.6 
0.7 
0.8 
0. 9 
0. 10 
0. 11 
0. 12 
0. 13 
0. 14 
0. 15 
0. 16 
0. I7 
0. 18 
0. 19 
0.20 
0.21 

* component 542 - outlet portion of loop 2 pump * 
* name type 
542oooO pmpoutb branch 
* njun flag 
5420001 1 0 
* area length volume horiz vert delz rough dim pvbfe 
5420101 0.0 ,0715 5.1-3 0.0 -90. -.0715 4.57e-5 ,118 00000 * pressure temperature 
5420200 0 15455839. 1238739. 2448919.0, 
* junfrom junto area floss rloss vcahs 
5421101 54201oooO 237000000 ,087185 0.0 0.0 01000 
* flow-f flow-g velj 
5421201 .0842267.0876818 0. * 5.54737 
* Hyd.D. F.C. G.I. S. 
5421110 ,118 0. 1. 1. * 
*=*=*=*=*=*=*=I= 

* 
* component 237 - loop 1 pump discharge piping 

* name type 
2370000 cldlgbl pipe 
* nvol 

* 

2370001 2 
2370101 1.0936e-2 2 *volumearcas 
2370201 1.0936e-2 1 *juntionareas 
2370301 1.5261 1 *volumelengths 
2370302 1.005 2 *volumelengths 
2370401 0.0 2 *volumevolumes 
2370501 0.0 2 *horizangle 

2370701 0.0 2 *delta2 
2370601 0.0 2 *vertical angle 

2370901 0.0 0.0 1 *junctionf-loss 1-loss 
2370801 4.57~-50.0 2 *roughness diam 

2371001 00 2 *volumefe 
2371101 01000 1 *junctionvcahs 
2371201 0 15455916. 1238586.2448917.0. 0.1 
2371202 0 15455880. 1238482.2448918.0. 0.2 
2371300 0 
2371301 ,671451 ,671451 0. 1 * 5.54753 
* Hyd.D. F.C. G.I. S. 
2371401 .118 0. 1. 1. 1 
8 

*=*=*=*=*=*=*=*= 
8 

* component 238 - loop 2 accumulator nozzle in cold leg 

* name lypc 
2380000 d l  branch 
* njun flag 
2380001 2 0 
* area length volume horiz vert delz rough diam flags 
2380101 1.09362 0.354 0.0 0.0 0.0 0.0 4.57e-5.11800000 

2380200 0 15454526. 1238440. 2448950.0. 
2380200 0 15455860. 1238446. 2448918.0. 
* vol h m  vol to area f-loss r-loss vcahs 
2381101 237010000 23800oooO 1.0936e-2 0.0 0.0 01oOO 
2382101 23801oooO 239000000 1.0936~-2 0.0 0.0 01000 

2381201 .671429 ,671429 0. * 5.54763 
2381201 -1.336584 -1.33658-5 0. * -1.143492-5 
2382201 ,671417 .671417 0. * 5.54763 
2382201 ,671431 .671431 0. * 5.54765 
* Hyd.D. F.C. G.I. S. 
2381110 .118 0. 1. 1. 
2382110 .I18 0.  1. 1. 

1 

8 pressure temperature 

* I-flow g-flow velj 

* 
*=*=*=*=*=*=*=*= 
8 

* component 239 - loop 2 cold leg piping 

* name type 
2390000 ddlgb2 pipe 

nvol 
2390001 2 
2390101 1.0936~-2 2 *volume areas 
2390201 1.0936~-2 1 *junction areas 
2390301 .78406 1 *volume len&s 
2390302 .53586 2 
2390401 0.0 2 *=volume volumes 
2390601 0.0 2 *vertical angle 
2390701 0.0 2 *delta2 
2390801 4.57-5 0.0 2 *roughness diam 
2390901 .144 . I44  1 *junctionf-loss r-loss 
2391001 000002 *volumeflags 
2391101 01000 1 *junction vcahs 
2391201 0 15455844. 1238364.2448919.0. 0. 1 
2391202 0 15455801. 1238309.2448920.0. 0.2 
2391300 0 
2391301 .671408 .671408 0. 1 * 5.54777 
* Hyd.D. F.C. G.I. S. 
2391401 ,118 0. 1. 1. 1 

. . . . . . . . . . . . . . . . . . . .  

* 

* 

* 
* loop2-pump 

. . . . . . . . . . . . . . . . . . . . .  
* 
* component 236 - primruy pump - loop 2 

* name type 
2360000 pumpb pump 
* area length volume horL vert delz flags 
2360101 0.0 
* inletvol area kf kr flags 
2360108 235010000 1.0956e-2 0.0 0.0 01OOO 

$ 

0.0715 7.813e-3 0.0 90.0 0.0715 00000 

A-18 



2360109 542000000 .017717 0.0 0.0 01000 
* flag pressure temperature 
2360200 0 15454530. 1238751. 2448950.0. 
* flag liq vap interface 
2360201 0 .671502 .75852 0. * 5.5473 
2360202 0 .414483 ,414483 0. * 5.5474 

Hyd.D. F.C. G.I. S. 
2360110 .118 0. 1. 1. 
2360111 .118 0. 1. 1. 

table 2phase 2phascdiff torque time pump reverse 
* indicator index table table index nip indicator 

8 

2360301 136 136 136 -1 0 0 1 * 
* pump rated conditions 

* velocity initial flow head torque inat dens mot tf2 tR1 tfl tf 
* rad/sec ratio m3isec m n-m kg-m2kg!m3torq 
2360302 311. .0798 6.3056~-2 78.0 144.75 37.3 750.0 0. 0.4.65e-2 0.0 

pump coastdown velocity table 

2366100 440 
* tsince SI v(rad/s) 
2366101 -1. 24.818 
2366102 0. 0.0 

* ~ ~ # # # # ~ # ~ ~ # ~ ~ # ~ # # #  

* 

* ~ ~ # ~ # # # ~  ########### 

* SG plena and U-Nbes 

* name w e  
234oooO stmgenb pipe 

numbervolumes 
2340001 10 
* flowareas 
2340101 0.0 1 
2340102 1.0342-2 9 
2340103 0.0 10 
* junctionflowareas 
2340201 1.0342e-2 9 
* lengths 
2340301 0.798 1 
2340302 2.43125 9 
2340303 0.798 10 
* volumes 
2340401 35.0607e-3 1 
2340402 0.0 9 
2340403 35.0607e-3 10 

2340601 90. 5 
2340602 -90. 10 

elevation changes 
2340701 0.798 1 
2340702 2.43125 4 
2340703 2.39125 5 
2340704 -2.39125 6 
2340705 -2.43125 9 
2340706 -0.798 10 

2340801 4.57e-5 ,229 1 
2340802 Lie-6 1.968e-2 9 
2340803 4.57~-5 ,229 IO 
* forward reverse losses 
2340901 ,041 .I20 1 
2340901 0.0 0.0 1 
2340902 0.0 0.0 4 
2340903 ,0176 ,01765 
2340903 0.0 0.0 5 
2340904 0.0 0.0 8 
2340905 ,120 .041 9 
2340905 0.0 0.0 9 
* volume conaol flags 
2341003 00 10 
* junction conaol flags 
2341101 01000 I *ccflon 
2341 102 01000 8 *ccfl off forj's 2-8 
2341103 01000 9 'ccflon 

* 

* 

* t r i p  

a 

8 

loop 2 - steam generator primary components 

8 

* 

* vuticalangies 

* rough dim 

* 
* 
* initial pressure temperature 

2341201 0 15436820. 1403225.244937S. 0. 0. 1 
2341202 0 15425055. 1334845.2449653.0. 0.2 
2341203 0 15407195. 1294914.2450080.0. 0.3 
2341204 0 15389054. 1271419.2450514.0. 0.4 
2341205 0 15370897. 1257183.2450949.0. 0.5 
2341206 0 15370422. 1248597.2450960.0. 0.6 
2341207 0 15387709. 1243671.2450546.0. 0.7 
2341208 0 15405178. 1240851.2450129.0. 0 . 8  
2341209 0 15422667. 1239123.2449710.0. 0.9 
2341210 0 15434549. 1239789.2449427.0. 0. 10 
* junction initial condition flag 
2341300 0 
* initial junction veIoc 
2341301 .77554 ,17554 0. I 5.5485 
2341302 .745501 ,745501 0. 2 5.54818 
2341303 .730017 .730017 0. 3 * 5.54787 
2341304 .'I21367 ,721367 0. 4 5.54758 
2341305 ,71638 ,71638 0. 5 * 5.5473 
2341306 .713437 ,713437 0. 6 * 5.54702 
2341307 .711704 ,711704 0. 7 * 5.54675 
2341308 .710693 .710693 0. 8 * 5.54619 
2341309 .71006 .71W 0. 9 * 5.54623 * 
8 

* HydD. F.C. G.I. S J# 
2341401 1.%&-2 0. 1.0 1. 1 *&Ion 

2341403 1.968-2 0. 1.0 1. 9 *ccflon 

*=*=*=*=*=*=*=*= 
8 

2341402 1.968-2 0. 1. 1. 8 *~~flOffforJS2-8 

* 

* stcam generator inlet junction 

5040000 sginb sngljun 
5040101 23301oooO 23400oooO 1.0936e-2 0.0 0.0 001100 
5040201 0 .733833 .788378 0. * 5.54868 
* HydD. F.C. G.I. S. 
5040110 .118 0. 1. 1. 

*_f,*=*=.=*,*,*= 

* 
* steam generator outlet junction 

5050000 sgoutb sngljun 
5050101 234010000 235000000 1.093578e-2 0.0 0.0 01100 
5050201 0 ,671678 .747478 0. * 5.54609 
* HydD. F.C. G.I. S. 
5050110 .I18 0. 1. 1. 

*=*=*=*=*=*=*=*=*= 
* 
* 

*stem generator secondary system components - loop 2 * 
*=*=*=*=*=*=*=*=*= 

component 260 - sg riser 

name type 
2600000 tubebun pipe 

nvol 
2600001 4 
2600101 0.0 4 *volumearcas 
2600201 0.0 3 *junctionwas 
2600301 2.43125 3 *volumelengths 
2600302 3.50875 4 
2600401 0.13995 3 *volumevolumes 
2600402 0.20198 4 
2600601 90. 4 *vdicalangles 
2600801 4.57e-5 0.03503 4 'roughness d im 
2600901 2.127 2.127 3 *junctionresistance 
2601001 00100 4 'flagspvbfe 
2601101 01000 3 'flagsvcahs 

2601201 0 6880088. 1251149.2582833. ,1490688 0. 1 
2601202 0 6865531. 1251265.2582953. ,2530195 0. 2 
2601203 0 6852320. 1250623.2583058. 3135756 0. 3 
2601204 0 6837077. 1249856.2583183. ,336882 0. 4 
2601300 0 
2601301 ,388552 ,507477 0. 1 * 14.28736 
2601302 .438318 ,594926 0.2 * 14.30246 
2601303 .473631 ,647634 0.3 * 14.31562 
* hyd.d flood.c gas.intcp slope j# 
2601401 ,03503 0. 1. 1. 3 *dfromJSOp46 

*=*=*=*=*=*=*=*= 

* 

* 

* 
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* 
* component 261 - lower steam dome 

* name type 
261oooO lsadom pipe 
* nvol 
2610001 3 
2610101 0.0 3 *volumearea 
2610201 0.0 2 *junctionma 
2610301 0.9875 1 *volumelength 
2610302 0.80275 2 
2610303 0.80275 3 
2610401 5.0807e-2 I *volume volumes 
2610402 3.911ie-2 2 *volume volumes 
2610403 3.9111~2 3 *volume volumes 
2610601 90. 3 
2610801 4.57e-5 .249 3 *rough dm 
2610901 0.0 0.0 2 *junction f-loss r-loss 
2611001 00000 3 *volflags 
2611101 01000 2 *vcahs 
2611201 0 6825452. 1249294.2583288. 232761 0. 1 
2611202 0 6820395.1249015.2583331. .E7025 0.2 
2611203 0 6815800. 1248781.2583370. .212002 0.3 
2611300 0 
2611301 ,497617 1.259055 0.1 * 14.33063 
2611302 ,49986 1.24189 0.2 * 14.31926 
* I4yd.D. F.C. G.I. S. 
2611401 .249 0. 1. 1. 2 

*=*=*=*=*=*=*=*= 

* component 262 -middle steam dome and separator 

* name type 
262oooO mstmdom branch 
* njun flag 
2620001 3 0 
* area length volume horzvcR delz rough diam fe 
2620101 0.0 ,675 0.18609 0.0 90. 0.675 4.57e-5 .249 00 
* flag pressure quality 
2620200 0 6811255. 1248662. 2583380. ,0721042 
* jun from jun to area f-loss r-loss vcahs 
2621101 262010000 268000000 ,502655 5.0 5.0 01000 
2622101 262000000 263oMxHx) 44.915e-2 0.0 0.0 01002 
2623101 26101oooO 26200oooO 4.8695e-2 0.0 0.0 01OOO 

junction flows 
2621201 -.141021 .4004136 0. SI1328 
2622201 .0442759 -.373333 0. * 13.7169 
2623201 .48372 1.39389 0. * 14.3071 
* Hyd.D. F.C. G.1. S. 
2621110 ,800 0. 1. 1. 
2622110 .539 0. 1. 1. 
2623110 ,249 0. 1. 1. 
8 

*=I=*=*=*=*=.=*= 

8 

* 

8 

* component 263 -upper downcomu 

* name type 
263000 updwnc snglvoi 
* area length volume honven delz rough dim fe 
2630101 0.0 0.3375 34922 0.0 -90. 53375 4.57e-5 .539 00 
* flag pressure quality 
2630200 0 6812485. 1248563. 2583398.0. 
8 

*=*=*=*=*=*=*=*= 

8 

* 
* component 264 - upper feedwater ring 

* name type 
2610000 ufwring snglvol 
* area length volume honvert delz rough diam fe 
2640101 0.0 1.6055 0,15856 0.0 -90. -1.6055 4.57e-5 0.176 00 
* flag pressure quality 
2640200 0 6819554. 1248251. 2583339.0. 

* 

8 

*=*=*=*=*=*=*=*= 
* 
* component 265 -lower feedwater ring 
* 
* name type 
2650000 Ifwring branch 
* njun flag 
2650001 2 0 
* area length volume horzvat delz rough diam fe 

2650101 0.0 .8275 .OS172 0.0 -90. -3275 4.57e-5.176 00 
* flag pressure quality 
2650200 0 6828432. 1241608. 2583264.0. 
* junfrom junto area f-lossr-lossvcahs 
2651101 26401oooO 265000000 .09648 0.0 0.0 01OOO 
2652101 26501oooO 266000000 3.0415e-2 ,339 .459 01OOO 
* junctionflows 
2651201 .1912365 2367554 0. 13.71855 
2652201 .628837 .628837 0. 14.26915 
* Hyd.D. F.C. G.I. S. 
2651110 .176 0. 1. 1. 
2652110 .OS983 0. 1. 1. * 
*=*=*=*=*=*,*,I= 

8 

* componcnt266- 11tubercgioll 

* name type 
266oooO dcllNbe snglwl 
* area lengtb volume hon vcrt delr rough dm fe 
2660101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57e-5 ,05983 00 
* flag pressm quality 
2660200 0 6838486. 1241152. 2583180.0. 

*=*=*=*,*,*,*=*=*= 

* component 267 - sg-dc bottom pan (4 tube region and bottom anndus) 
* name type 
2670000 dc4tube pipe 
* nvol 
2670001 4 
2670101 ,005836 3 'volumearcas 
2670102 0.0 4 *volumeareas 
2670201 0.0 3 *junctionareas 

2670301 1.68725 1 *volumelengths 
2670302 2.43125 4 *volumelengths 

2670401 0.0 3 *volumevolumes 
2670402 ,017078 4 *volume volumes 

2670601 -90. 4 'veniicalanglcs 
2670801 4.57.2-5 0.0431 4 Crooghness diam 
2670901 0.0 0.0 2 *junctionresistaace 
2670902 0.5 1.0 3 *junctionresistance 
2671001 00100 4 lflagspvbfe 
2671101 01000 3 *flagSVCahs 
2671201 0 6840370. 1241050.2583164.0. 0. 1 
2671202 0 6851562. 1240894.2583071.0. 0.2 
2671203 0 6861778. 1240738.2582960.0. 0.3 
2671204 0 6877909. 1240577.2582851.0. 0.4 
2671300 0 
2671301 3.276985 3.276985 0.1 14.27224 
2671302 3.27688 3.27688 0.2 * 14.27314 

* hyd.d flwd.c gas.iutcp slope j# 
2671401 ,0431 0. 1. 1. 3 

*=*=*=*=*=*=*=*= 

* component 569 - feedwaa source 

* name type 
569oooO feedwn tmdpvol 

area length volume horzvat delz rough dim fe 
5690101 l.Oe6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11 
5690200 103 0 
5690201 0.0 6.840e6 523.15 

* 

* 
8 

* 

* 

8 

2671303 3.27677 3.27677 0.3 * 14.27404 

* 
8 

* 

* 
*=*=*=*=*=*=*=*= 
8 

* component 268 - top of steam dome 

* name type 
268oooO utmdom snglvol 
* area length volume honvat delz rough diam fe 
2680101 0.0 1.1425 0.50726 0.0 90. 1.1425 4.57e-5.653 00 
* flag pressurequality 
2680200 0 6808783. 1248423. 2583418. ,999943 

* 

* 
*=I=*=*=*=*=*=*= 

8 

* Component 269 - steamline 

* name rype 
* 



2690000 smline pipe 
nvol 

2690001 2 
2690101 0.0 2 *volumeareas 
2690201 0.0 1 'junctionareas 
2690301 15.825 2 'volume lengths 
2690401 34.25e-3 2 *volume volumes 

2690701 -8.049 2 *delta2 
2690801 4.57e-5 0.0525 2 'roughness d i m  
2690901 2.888 2.888 1 *junctionlosscoef 
2690901 0.0 0.0 1 'junction losscoef 
2691001 00 2 *fe  
2691101 OIOOO 1 'VeahS 
2691201 0 6803066. 1247892.2583427..999412 0. 1 
2691202 0 6801328. 1247908.2583474. .99895 0.2 
2691300 0 
2691301 3.681786 6.64658 0.1 * ,512295 
* Hyd.D. F.C. G.1. S. 
2691401 .0525 0. 1. I. 1 

*,*,*,*=*n*=*=* 

* component 561 - feedwater junction 

*hydro component name component typc 
5610000 "fedwa" tmdpjun 

*hydro from to area 
5610101 569000000 265000000 0.0 

2690601 -90. 2 *vdCalmgkS 

* 

* 

* 

8 

'hYQ0 veu5w rrip 
5610200 I 440 

* tsinceSI flow 
5610201 -1. 0.55 0.0 0.0 
5610202 0.0 0.0 0.0 0.0 

* 

8 

* # # # ~ ~ ~ ~ ~ ~ # ~ ~ ~ ~ *  * 
* 

* name type 
562oooO sgdwnc mgljun 
* junfnnn junto area f-loss r-lossvcahs 
5620101 26601oooO 267000000.005836 1.5 1.5 01000 
*junction flows 
5620201 0 3.27703 3.27103 0. * 14.27165 

Hyd.D. F.C. G.I. S. 
5620110 ,0431 0. 1. I. 

*=*=*=*=*=*=*=*= 

* component 563 - downcomer to tube bundle 

* name type 
563oooO sgdcbot sngljun 
* junfrom junto area f-lossr-lossvcahs 
5630101 26701oo(x, 260000000.025761 1.0 0.5 01MX) 
*jundon initial flows 
5630201 0 ,742306 ,551234 0. * 14.27497 
* HydD. F.C. G.I. S. 
5630110 .02 0. 1. 1. 

*=*s*=t=le*=*=.= 

* 
* component 564 - s m d o m e  to downcomes 

* name type 
5640000 sgdctop sngljun 
* jun from jun to area f-loss r-loss vcahs 
5640101 263010000 264000000.09648 0.0 0.0 01000 
'junction initial flows 
5640201 0 ,191249 ,2367717 0. * 13.7171 
* Hyd.D. F.C. G.I. S. 
5640110 ,176 0. 1. I. 

*=*=*=*=*=*=*=*= 

* component 565 -tube bundle to steam dome 

* name type 
5650000 ristodm sngljun 
* junfrom junto area f-lossr-lossvcahs 
5650101 260010000 261000000 ,084496 0.0 0.0 01000 

component 562 -juucaon between I I-tube and +tube regions 
* 

8 

* 

* 

* 

* 

* 
* 

* 
5650201 0 .332008 ,497456 0. 14.3246 

* Hyd.D. F.C. G.1. S. 
5650110 0.328 0. 1. 1. 

I=*=*=*=*=*=*=*= 

* component 568 - top stcam dome to Seam l i e  

name type 
5680000 tostmln sngljun 
* jun from junto area f-loss r-lossvcahs 
5680101 26801oooO 269000000 .0011401 0.0 0.0 01100 
*5680101 26801oooO 269000000 302 0.0 0.0 01100 
*junction initial flow 
5680201 0 5.%632 6.63959 0. * ,509526 
* Hyd.D. F.C. G.I. S. 
5680110 ,0381 0. 1. 1. 

*=*=1=*=*=*=*=*= 

* 

* 

* 

* 

* 

* 
component 566 - stcamline outlet 

* name type 
5660000 "ub st n" sngljun 
*hydro from to area floss 110s vcahs 
5660101 26901oooO 470000000 1 . W - 3  0.0 0.0 00000 
'5660101 26901oooO 47oooOoM) 5.OOe-3 0.0 0.0 WOO0 
*junction initial flows 
*hydro veYflw f flowrate g flowrate j flowrate 
5660201 0 11.61908 12.6269 0. a ,519134 
* Hyd.D. F.C. G.1. S. 
5660110 .0525 0. I .  1. 

*=*=*=*=*=*=*=*=* 

* component 240 - loop 2 accumulator and lme 

* name type 
2400000 accum2 accum 

* area lnth w l  h.ang1 v.mgl dz rough hy.d pvbfe 
2400101 0.0 8.376.423 0. 

* pressure temp boron 
2400200 4.206 292.95 0. 

* 

* 
* 
8 

-90. -8.3764.57e-5.2545oooM) 
* 

* 
* to aM flossrloss fvcahs 
2401101 238000000 .11&-2 19. 19. MH)OO1 * 
* I.vol1.1ev 1.lnth dz wall.th htdi  t d m s  t.c trip 
2402200 0. 5.53648 21.0-9.789.27e-3 0 0. 0. 601 
8 

*=*=*=*=*=*=*= 
8 

*steam generator tubes heat smctures (loop 2) 

*=ha=*+-*+ 

* nb np geo ss leftbound 
12341000 8 4 2 1 0.00984 

12341100 0 I 
* nint right coord 
12341101 3 0.01111 
* composition*intcrvd no 
12341201 3 3 
* source*innrval 
12241301 0.0 3 
* temperahue*mesh no 
I2341401 560. 4 
*left boundary data 
* bound vol incr bc area code factor structure no 
12341501 23402oooO loo00 1 0 5.1107 8 
*right boundary data 1 12341601 260010000 10000 1 0 5.7704 4 
12341602 26004oooO -10000 1 0 5.T04 8 

*source data 
12341701 0 0 0  0.0 0.0 8 
*additional boundary data 
* hyddiam 
12341801 0.01968 IO. 10.0.0.0.0. 1.0 8 
12341903 ,01028 10. IO. 0. 0. 0. 0. 1.0 8 * i n t e r ~ b e  disi = .01028 

i 

* 

meshflags 

I *  
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1 

*=*=*=*=*=*=*=*= 
*=*=*=*=I=*=*=*= 

conuol variables for loop 2 
8 

*=*=.=*=*&=*=* 
* 
* loop2masses 

2M20100 hamas sum 1.0 33.9487 1 
20520101 0.0 1.305868e-2 rho 231010000 
20520102 5.46800e-3 rho23201oooO 
20520103 8.724194e-3 rho 23301oooO 
20520104 1.583533e-2 rho 23302oooO 
20520105 6.021362e-3 rho 23303oooO 

* 

20520200 
20520201 
20520202 
2052020203 
20520204 
20520205 
20520206 
20520207 
20520208 
20520209 
20520210 

sg2mas sum 1.0 200.6365 1 
0.0 0.0350607 rho 23401oooO 

2.5143-2 rho 23402oooO 
2.514399e-2 rho 23403oooO 
2.514399e-2 rh023404oooO 
2.514399e-2 rho 2340SoooO 
2.514399e-2 rho 23406oooO 
2.514399~-2 rho 23407oooO 
2.514399e-2 rho 23408oooO 
2.514399e-2 rho 23409oooO 
0.0350607 rho 234100000 

20520300 Is2mas sum 1.0 33.62% 1 
20520301 0.0 4.58109oe-3 rho 23501oooO 
20520302 8.91 1746e-3 rho 23502oooO 
20520303 8.911746e-3 rho 235030000 
20520304 2.531684e-3 rho 235040000 

20520306 3.548732e-3 rho 23506oooO 
20520307 3.827600e-3 rho 23507oooO 
20520308 2.148924e-3 rho 23508oooO 
20520309 2.148924e-3 rho 235090000 
20520310 2.854296e-3 rho 235100000 

20529300 ls2masl sum 1.0 30.0627 1 
20529301 0.0 2.900227e-3 rho 2351loooO 

20529303 8.96752Oe-3 rho 23513oooO 
20529304 2.717596e-3 rho 23514oooO 
20529305 2.900227~3 rho 23515oooO 
20529306 2.854296~-3 rho 235 160000 
20529307 2.148924~-3 rho 23517oooO 
20529308 2.148924-3 rho 235180000 
20529309 3.8276OOe-3 rho 235190000 
20529310 3.548782e-3 rho 235200000 
20529311 5.068836e-3 rho 235210000 

20520400 cl2mas sum 1.0 44.5319 1 
20520401 0.0 7.813000e-3 rho 23601oooO 
20520402 5.144000e-3 rho 54201oooO 
20520403 1.668943e-2 rho 237010000 
20520404 9.394024e-3 rho 23702oooO 
20520405 5.468000e-3 rho 23801oooO 
20520406 8.57448Oe-3 rho 239010000 
20520407 5.860165e-3 rho 23902oooO 

20520305 5.068836e-3 rho 235050000 

* 

20529302 2.717596e-3 rho 23512oooO 

* 

* 
* 
* stem generator 2 parameters * 

* stem generator 2 -primary delta T 

20520500 dtsgl sum 1.0 30.173 1 
20520501 0.0 1.0 tempf 23303oooo 
20520502 -1.0 tempf 23501ooOO 

*. --* 
* 
* 

* 

* 

Steam generator level from height times void in riser 

20521000 sg221v sum 1.0 305096 1 
20521001 0.0 2.43125 voidf 260010000 
20521002 2.43 123 voidf 260020000 
20521003 2.43125 voidf 260050000 
2052lMfQ 3.50875 voidf 260040000 
20521005 0.9875 voidf 261010000 

20521006 0.80275 voidf 26102oooO 
20521007 0.80275 voidf 26103oooO 
20521008 0.675 voidf 26201oooO 
20521009 1.1425 voidf 26801oooO * 
* 1 
* 
* Steam generator level from height times void in downcomer 

20521100 sg2lvd sum 1.0 14.04623 1 
20521101 0.0 1.68725 voidf 26701oooO 
20521 102 2.43125 voidf 26702oooO 
20521 103 2.43125 voidf 26703oooO 
20521104 2.43125 voidf 26704oooO 
20521112 1.9815 voidf 26601oooO 
20521113 0.8275 voidf 26501oooO 
20521114 1.6055 voidf 26401oooO 
20521115 0.3375 voidf 263010000 
20521116 0.3375 voidf 26201oooO 
20521117 1.1425 voidf 26801oooO 

* 

* 

* Steam generator level from dp4r2 

20521200 s21vdpa sum 1.0 1973.19 1 
20521201 0.0 10.1937 cnulvar 238 
Nom. cnalvar 238 is presently in Ma thus the factor in h n t  

* has been multiplied by 100. When cnwlvar is later 
* expressed in kPq the factor will have to be multiplied 
* by1OOO. 
20521202 -3.458 rhog 26801oooO 

20521300 s2lvdpb sum 1.0 708.542 1 
20521301 0.0 0.2 rhof 26501oooO 
20521302 10.2 rhof 26401oooO 
20521303 M.2 rhof 26301oooO 
20521304 10.2 rhof 26201oooO 
20521305 M.2 rhof 26801oooO 
20521306 -1.0 rhog 26801oooO 

20521400 s2lvdpc div 1.0 2.784856 1 
20521401 cnalvar213 cntrlvar212 

20521500 sg2lvdp sum 1.0 14.03986 1 
20521501 11.255 1.0 cnelvar214 

* 

* 

* 
* * 
a 

* Loop 2 differential pressures 

20523100 dp2 sum 1.e-2 33.1482 1 
20523101 0.0 1.0 p23902oooO 
20523102 -1.0 p23101oooO 
20523103 +.0981 rho 23902oooO 

20523200 dp22pg sum Le-2 -17.98042 1 

* 

* 

20523201 0.0 1.0 p23521oooO 
20523202 -1.0 p23701oooO 
20523203 -1.219874 rho 23521oooO * 
20523300 dp22vg sum 1.e-2 240.692 1 
20523301 0.0 1.0 p235120000 
20523302 - I  .O p 235020000 
20523303 M.13734 rho 23512oooO 
20523304 -3.140672 rho 235020000 

20523400 dp22vp sum 1.e-2 132.6477 1 
20523401 0.0 1.0 p23512oooO 
20523402 -1.0 p 235210000 
20523403 10.13734 rho 235120000 
20523404 -1.219874 rho 23521oooO 

20523500 dp5 sum 1.e-2 24.231 1 
20523501 0.0 1.0 p234OloooO 
20523502 -1.0 p2341OoooO 
20523503 -2.4332 rho 234010000 
20523504 +2.4132 rho 234100000 

20523600 dpSl sum Le-2 69.0626 I 

* 

* 

* 

20523601 0.0 1.0 p233030000 
20523602 -1.0 p 234010000 
20523603 +1.4731 rho 23303oooO 
20523604 +2.4332 rho 234010000 * 
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20523700 dp526 sum 1.e-2 795.865 
20523701 0.0 1.0 p234010000 
20523702 -1.0 ~234050000 
20523703 -2.4132 rho 23401oooO 
20523704 +20.479 rho 234050000 

20523800 dp5r2 sum 1.e-2 205.6114 
20523801 0.0 1.0 p26SOlooOO 

20523803 +1.18946 rho 26501oooO 
20523804 a.69896 rho 268010000 

20524100 dp21h sum 1.e-2 1.216468 1 
20524101 0.0 1.0 p231010000 

20524103 N.1177 rho23301oooO 

20524200 dp2lv sum 1.e-2 100.7172 1 
20524201 0.0 1.0 p23301oooO 
20524202 -1.0 p 23303oooO 
20524203 -0.117'7 rho23301oooO 
20524204 -1.9214 rho 23303oooO 

20524300 $536 sum 1.e-2 777.017 1 
20524303 0.0 1.0 ~234100000 
20524302 -1.0 ~234060000 
20524303 -2.4132 rho 234100000 
20524304 C20.479 rho 23406oooO 

20524400 dp54 sum 1.e-2 73.778 1 
20524401 0.0 1.0 p23501oooO 
20524402 -1.0 ~234100000 
20524403 +2,07825 rho 2350loooO 
20524404 i2.4132 rho 234100000 

20524500 dp23h sum Le-2 1.150618 1 
20524501 0.0 1.0 p23701oooO 

* 

20523802 -1.0 p 26801oooO 

* 

20524102 -1.0 p23301oooO 

* 

* 

8 

20524502 -1.0 p 23902oooO 

20524600 dp523 sum Le-2 717.642 1 
20524601 0.0 1.0 p23401oooO 
20524602 -1.0 p23405oooO 
20524603 -2.4132 rho23401oooO 
20524604 +10.0317 rho 23405oooO 

20524700 dp533 sum 1.e-2 698.475 1 
20524701 0.0 1.0 ~234100000 
20524702 -1.0 p 234060000 
20524703 -2.4132 rho 2341oooOO 
20524704 +10.0317 rho 2 3 4 0 6 W  

* 

* 

* 
20524800 dp5 sum 1 . ~ 2  -24.231 1 
20524801 0.0 1.0 ~234100000 
20524802 -1.0 p 234010000 
20524803 -2.4132 rho 234100000 
20524804 +2.4132 rho 23401oooO * 
I=*=*=*=*=*=*=*= 

*=*=*=*=*=*=*=*= 
*A=*=*=*=*=*=*= 
* 
*=*=*=*=*A=*=*= 
t 

*primaty loop piping components loop 3 * 
. . . . . . . . . . . . . . . . . . . .  

* 

* name type 
3310000 hotlgcl snglvol 
* area length volume horiz vert delz rough d i m  flags 
3310101 1.0936e-2 1.1941 0.0 0.0 0.0 0.0 4.57e-5.118 OoooO 

3310200 0 15452553. 1404561. 2448997.0. 

8 

component 33 I - loop 3 hot leg * 

8 pressure temperature 

* 
*=*=*=*=*=*=*=*= 
8 

* 

* name type 
3320000 hotlgc2 branch 
* njun flag 
3320001 0 0 
* area length vol horiz vert delz rough diam flags 

component 332 - pressure surge line nozzle in loop 3 * 

3320101 1.09j6e-2 0.5 0.0 0.0 0.0 0.0 4.57-5.11800000 
pressure temperature 

3320200 0 15452529. 1404492. 2.44% 0. * 
*=*=*=*=*=*=*=*= 

* component 333 - loop 3 hot leg to sg 

* name 
333oooO hotlgcf pipe 
* nvol 
3330001 3 
3330101 1.0936e-2 3 *volumearea 
3330201 1.0936e-2 2 *junction area 
3330301 0.79775 1 *volume length 
3330302 1.44800 2 
3330303 0.5506 3 
3330401 0.0 3 *volumevolumes 
3330601 0.0 1 *vertmgle 
3330602 90. 2 
3330603 50. 3 
3330701 0.0 1 *delta2 
3330702 1.44800 2 
3330703 0.4637 3 
3330801 4.57e-5 ,118 3 'rough &am 
3330901 0.117 0.117 1 'junction f-loss r-loss 
3330902 0.065 0.065 2 *junction f-loss r-loss 
3331001 00000 5 *volflags 

*>>>~, ccfl on 
>>>I101 101ooo I 'vcahs 
3331102 01000 2 *vcahs 

3331201 0 15452511. 1404382.2.44% 0. 0. 1 
3331202 0 15447548. 1404182.2449116.0. 0.2 
3331203 0 15441027. 1404106.2449272.0. 0.3 
3331300 0 
3331301 ,741874 ,741874 0. 1 5.6086 
3331302 ,741832 ,831273 0.2 * 5.60894 

Hyd.D. F.C. G.I. S. 
3331401 ,118 0. 0.55 0.785 2 

* 

..-- 

* 

* 
*=*=*=*=*=*=*=*= 
* 
* component 601 - Lp 3. h.1. junction to pressurizer surge nozzle 

name type 
601oooO hotlg4c sngljun 
* vol from vol to area f-loss r-loss vcahs 
6010101 33 101oO00 332000000 0.0 0.0 0.0 01000 
* 1-flow g-flow velj 
6010201 0 ,741917 ,741917 0. 5.6083 
* Hyd.D. F.C. G.1. S. 
6010110 ,118 0. 1. 1. 

* 

* 
*=*=*=*=*=*=*=*= 
* 
* component 602 - Lp 3. h.1. junction from preswizer surge node  

* name type 
6020000 hotlg5c snsljun 
* vol from vol to area f-loss r-loss vcahs 
6020101 33201oooO 333000000 0.0 0.0 0.0 01000 

1-flow g-flow velj 
6020201 0 ,7419 ,7419 0. 5.60842 
* Hyd.D. F.C. G.I. S. 
6020110 ,118 0. 1. 1. 

*=*=*=*=*=*=*=*= 
* 
* 

* name type 
3350000 pumpsc pipe 

nvol 
3350001 21 
3350101 1.0936e-2 21 *volume areas 
3350201 1.0936e-2 20 *junction areas 
3350301 0.4189 1 *volume lengths 
3350302 0.8149 2 
3350303 0.8149 3 
3350304 0.2315 4 
3350305 0.4635 5 
3350306 0.3245 6 

1 

component 335 - loop 3 cold leg pump suction piping * 

* 
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3350307 0.3500 7 
3350308 0.1965 8 
3350309 0.1965 9 
3350310 0.2610 10 
3350311 0.2652 I1 
3350312 0.2485 12 
3350313 0.8200 13 
3350314 0.2485 14 
3350315 0.2652 15 
3350316 0.2610 16 
3350317 0.1965 17 
3350318 0.1965 18 
3350319 0.3500 19 
3350320 0.3245 20 
3350321 0.4635 21 
3350401 0.0 21 
3350601 -54.35 I *verticalangle 
3350602 -90. 10 
3350603 -79.8 11 
3350604 -36.0 12 
3350605 0.0 13 
3350606 36.0 14 
3350607 79.8 15 
3350608 90.0 21 
3350701 -0.3403 1 'delta z 
3350702 -0.8149 2 
3350703 -0.8149 3 
3350704 -0.2315 4 
3350705 -0.4635 5 
3350706 -0.3245 6 
3350707 -0.3500 7 
3350708 -0.1965 8 
3350709 -0.1965 9 
3350710 -0.2610 IO 
3350711-0.2610 11 
3350712 -0.1460 12 
3350713 0.00 13 
3350714 0.1460 14 
3350715 0.2610 15 
3350716 0.2610 16 
3350717 0.1965 17 
3350718 0.1965 18 
3350719 0.3500 19 
3350720 0.3245 20 
3350721 0.4635 21 
3350801 4.57e-5 0.0 21 *volume roughnes diam 
3350901 .065 ,065 1 *f-loss r-loss 
3 350902 0.0 0.0 11 *f-loss r-loss 
3350903 .I17 ,117 12 
3350904 ,117 ,117 13 
3350905 0.0 0.0 20 
3351001 0oM)O 21 *volumeflags 
3351101 01000 20 *junclionvcahs 
3351201 0 15438437. 1239800.2449334.0. 
3351202 0 15442686.123%99.2449232.0. 
3351203 0 15448697. 1239599.2449089.0. 
3351204 0 15452557.1239570.2448997.0. 
3351205 0 15455121.1239513.2448936.0. 
3351206 0 15458027.1239473.2448867.0. 
3 351207 0 15460516.1239430.2448807.0. 
3351208 0 15462532. 1239406.2448759.0. 
3351209 0 15463981. 1239382.2448725.0. 
3351210 0 15465669. 1239350.2448684.0. 
3351211 0 15467595. 1239317.2448638.0. 
3351212 0 15469095. 1239286.2448603.0. 
3351213 0 15469600. 1239185.2448591.0. 
3351214 0 15469023. 1239154.2448604.0. 
3351215 0 15467509. 1239122.2448640.0. 
3351216 0 15465568. 1239089.2448687.0. 
3351217 0 15463867. 1239065.2448727.0. 
3351218 0 15462406. 1239041.2448762.0. 
3351219 0 15460375. 1238998.2448811.0. 
3351220 0 15457867.1238957.2448870.0. 
3351221 0 15454937. 1238900.2448940.0. 
3351300 0 
3351301 ,678991 .750754 0. 1 * 5.60647 
3351302 ,67897 ,766571 0.2 * 5.6066 
3351303 ,678948 ,766531 0.3 * 5.60673 
3351304 ,67894 ,766511 0.4 * 5.60676 
9351305 ,678928 ,766491 0.5 * 5.60683 
3351306 ,67892 ,766473 0.6 * 5.60689 
3351307 ,67891 ,766457 0.7 * 5.60694 
>,>I308 678904 ,766445 0.8 * 5.60697 
3351309 ,678899 ,766435 0.9 * 5.607 
3351310 ,678892 ,766423 0. 10 * 5.60704 

- 

0. 1 
0. 2 
0.3 
0. 4 
0.5 
0.6 
0. 7 
0. 8 
0. 9 
0. 10 
0. 11 
0. 12 
0. 13 
0. 14 
0. 15 
0. 16 
0. 17 
0. 18 
0. 19 
0. 20 
0.21 

A 

3351311 ,678885 ,76641 0. 11 5.60708 
3351312 ,678878 ,692431 0.12 * 5.60712 
3351313 .678861 ,678861 0.13 5.60725 
3351314 .678856 ,692409 0.14 * 5.60729 
3351315 ,678852 .766379 0. 15 * 5.60733 
3351316 .678848 ,766382 0.16 * 5.60737 
3351317 .678845 ,766384 0.17 * 5.6074 
3351318 .678842 ,766386 0.18 * 5.60743 
3351319 .678837 .766387 0.19 * 5.60749 
3351320 ,678832 ,766391 0.20 * 5.60754 

Hyd.D. F.C. G.I. S. 
3351401 .I18 0. 1. 1. 20 

*=*=*=*=*=*=*=*= 
* 
* 

* name type 
642oooO pmpoutc branch 

njun flag 
6420001 1 0 * 
6420101 0.0 ,0715 5.144~-3 0.0 -90. -.07154.57-5 .II8oMxx) 

6420200 0 15455843. 1238807. 2448919.0. 
junfrom junto area floss rlossvcahs 

6421101 642010000 337000000 .OS7185 0.0 0.0 01OOO 
flow-f flow-g velj 

6421201 ,0851452 .OS87145 0. * 5.60768 
* Hyd.D. F.C. G.I. S. 
6421110 ,118 0. 1. 1. 

compomnt 642 - outlet portion of loop 3 pump * 

area length volume boriz vert delz rough d i m  pvbfe 

* pressure temperanne 

*=*=*=*=*=*=*=*= 
* 

component 337 -loop 3 pump discharge piping 
* 
* name type 
3370000 cldlgcl pipe 
* nvol 
3370001 2 
3370101 1.0936e-2 2 *volumearcas 
3370201 1.0936e-2 I *juntimarcas 
3370301 1.5261 1 *volume lengths 
3370302 1.005 2 *volumelengths 
3370401 0.0 2 *volumevolumes 
3370501 0.0 2 *horizangle 
3370601 0.0 2 *vetticalangle 
3370701 0.0 2 *delta2 
3370801 4.57-5 0.0 2 'roughness dim 
3370901 0.0 0.0 1 *junctionf-loss r-loss 
3371001 00 2 *volumefe 
3371101 01OOO 1 *junctionvcahs 
3371201 0 15455916. 1238656.2448917.0. 0. I 
3371202 0 15455880. 1238554.2448918.0. 0.2 
3371300 0 
3371301 ,678773 ,678773 0. 1 5.60785 
* Hyd.D. F.C. G.I. S. 
3371401 ,118 0. 1. 1. 1 * 
*,*,*,*=*=*=*=*= 
* 
* component 338 - loop 3 accumulator nozzle in cold leg 

* m e  type 
338ooOO mxjl branch 
* njun flag 
3380001 2 0 

area length volume horiz vert delz rough diam flags 
3380101 1.0936e-2 0.354 0.0 0.0 0.0 0.0 4.57~-5 .I18 00000 

3380200 0 15454527. 1238511. 2448950.0. 
3380200 0 15455861. 1238517. 2448918.0. 

vol from vol to area f-loss r-loss vcahs 
3381101 33701oooO 338OOOOOO 1.0936~-2 0.0 0.0 01000 
3382103 33801OOOO 339000000 1.0936e-2 0.0 0.0 OIOOO 
* I-flow g-flow velj 
3381201 ,678861 ,678861 0. * 5.60885 
3381201 
3382201 ,67885 ,67885 0. * 5.60885 
3382201 ,678754 ,678754 0. 5.60796 

Hyd.D. F.C. G.I. S. 
3381110 ,118 0. I .  1. 
3382110 .I18 0. 1. 1 

*=*=*,*,*=*=*=*, 

* pressure temperature 

-1.342155-5 -1.342154-5 0. * -1.148262-5 

I 
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* 
* component 339 -loop 3 cold leg piping 
* 

*. * name 
339oooO cldlgc2 p~pe 
* nvol 
3390001 2 
3390101 1.09362 2 *volumeareas 
3390201 1.09362 1 *junctionareas 
3390301 .78406 1 *volume lengths 
3390302 ,53586 2 
3390401 0.0 2 *=volume volumes 
3390601 0.0 2 *vertical angle 
3390701 0.0 2*deltaz 
3390801 4.57~-5 0.0 2 'roughness dim 
3390401 .144 .144 1 *junctionf-loss r-loss 
3391001 OOOOO 2 *volume flags 
3391101 01OOO 1 *junction vcahs 
3391201 0 15455844.1238437.2448919.0. 
3391202 0 15455800. 1238382.2448920.0. 
3391300 0 
3391301 .67873 ,67873 0. I * 5.60808 

Hyd.O. F.C. G.I. S. 
3391401 .118 0. 1. 1. 1 

*,*,*=.=*=**=*=*=*= 
* 
* 

loop 3 -pump * 
. . . . . . . . . . . . . . . . . . . .  

* component 336 -primary pump - loop 3 

* name type 

* 
* 

3360000 DumDc D W D  

0. 1 
0.2 

* area' ling& voiume horiz vert delz flags 
3360101 0.0 0.0715 7.813~-3 0.0 90.0 0.0715 00000 
* inletvol area kf tu f lap  
3360108 33501oooO 1.0936e-2 0.0 0.0 01oOO 
3360109 642ooMMo ,017717 0.0 0.0 01000 
* flag pressure temperature 
3360200 0 15454483. 1238819. 2448951.0. 
* flag liq vap intetface 
3360201 0 .678825 .766393 0. * 5.60761 
3360202 0 ,419003 ,419003 0. * 5.60771 

3360110 ,118 0. 1. 1. 
* n y m .  F.C. G.I. s. 
3360111 .I18 0. 1. 1. 

* table 2phase 2pha~di f f  torque time pump reverse 
* indicator index table table index trip indicator 
3360301 136 136 136 -1 0 0 1 

* pump rated conditions 

velocity initial flow head torque inert dens mot tfz tf0 tfI tf 
d s e c  ratio m3/sec m n-m kgm2kgh3iorq 

3360302 311. ,0811 6.3056e-2 78.0 144.75 27.3 750.0 0. 0.4.65e-20. 0 

* pump coastdown velocity table 
f trip 
3366100 440 
* tsinceSI v(radls) 
3366101 -1. 25.222 
3366102 0. 0.0 

* 

* 
* 

* 

* 
* ~ ~ ~ ~ ~ # ~ ~  -9, # 

* 

* ~ ~ # # # # I y I # # # # # # # # # # # # ~ ~ ~ # # # ~ ~ # # # ~ ~  

* SG plena and U-Nbes 

* name type 
3340000 snngenc pipe 
* number volumes 
3340001 IO 
* flowareas 
3340101 0.0 1 
3340102 l.0342e-2 9 
3340103 0.0 10 
* junction flow areas 
5340201 1.0>42e-2 9 
* lengths 

* 
loop 3 -steam generator primary components 

* 

* 

* 

3340301 0.798 I 
3340302 2.43125 9 
3340303 0.798 10 
* volumes 
3340401 j5.0607e-3 1 
3340402 0.0 9 
3340403 35.0607-3 10 
* vnricalangles 
3340601 W. S 

* elevation changes 
3340701 0.798 I 
3340702 2.43125 4 
3340703 2.39125 5 
3340704 -239125 6 

3340706 -0.798 10 
* rough diam 
3340801 4.57e-5 229 1 
3340802 1.5e-6 1.968e-2 9 
3340803 4.57-5 229 IO 
* forward IwaKIWes 
3340901 .041 ,120 1 
3340901 0.0 0.0 1 
3340902 0.0 0.0 4 
3340903 ,0176 .01765 
3340903 0.0 0.0 5 
3340904 0.0 0.0 8 
3340905 ,120 .041 9 
3%0905 0.0 0.0 9 
* volume control flags 
3341001 00 10 
* junction control flags 
3341101 01000 1 *ccflon 
3341102 01oOO 8 'CdlofffOrj'S2-8 
3341103 OIOOO 9 *cdlon 

3340602 -90. 10 

3340705 -2.43125 9 

* 
* 
* in i t idpresm temperature 
3341201 0 15436809.1403242.2449373.0. 
3341202 0 15425035.1335072.2449654.0. 
3341203 0 15407166. l295177.2450081.0. 
3341204 0 1.538917 1271655.2450515.0. 
3341205 0 15370850. 1257376.2450950.0. 
3341206 0 15370363. 1248748.2450962.0. 
3341207 0 15387639. 1243784.2450548.0. 
3341208 0 15405097. 1240935.2450130.0. 
3341209 0 15422575. 1239187.2449713.0. 
3341210 0 15434456. 1239846.2449429.0. 
* junction initial condition flag 
3341300 0 
* initial junction vel= 
3341301 ,783988 .783988 0. 1 5.60889 
3341302 ,753708 ,753708 0. 2 * 5.60855 
3341303 ,738061 .738061 0. 3 * 5.60824 
3341304 ,729301 ,729301 0. 4 * 5.60794 
3341305 .724242 .724242 0. 5 * 5.60766 
3341306 .72125 ,72125 0. 6 * 5.60737 
3341307 .719486 ,719486 0. 7 * 5.6071 
3341308 .718454 .718454 0. 8 * 5.60683 
3341309 .717806 .717806 0. 9 * 5.60657 * 
* 
* Hvd.D. F.C. G.1. S I# 

0. 1 
0. 2 
0. 3 
0.4 
0. 5 
0.6 
0.7 
0.8 
0.9 
0. 10 

334140; 1.968e-2 0. 1.0 1.0 1 *ccflw 
3341402 1.968~-2 0. I. 1.0 8 *ccfloffforj's2-8 
3341403 1.968e-2 0. 1.0 1.0 9 *ccflon * 
*=*=*=*=*=*=*=*= 
* 
* steam generator inlet junction 

6040000 sginc mgljun 
6040101 333010000 334000000 1.0936e-2 0.0 0.0 001100 
6040201 0 .741823 .796746 0. * 5.60906 
* Hyd.0. F.C. G.I. S. 
6040110 .I18 0. 1. 1. 

*=*=*=*=a=*=*=*= 

* steam generator outlet junction 

6050000 sgoutc sngljun 
6050101 j34010000 335000000 1.093578e-2 0.0 0.0 01 100 
6050201 0 ,679003 ,755325 0. * 5.60642 

* 
* 
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* Hyd.D. F.C. G.I. S. 
6050110 ,118 0. 1. 1. 

*=*=*=*=*=*=*=*=*= 
* 
* 
'steam generator secondary system components - loop 3 * 
*=*=*,*,*=*=*=h*= 
* 

component 360 - sg riser 

* name type 
3600000 tubebun pipe 

nvol 
3600001 4 
3600101 0.0 4 *volumeareas 
3600201 0.0 3 *junctionareas 
3600301 2.43125 3 *volume lengths 
3600302 3.50875 4 
36oO401 0.13995 3 *volumevolumes 
36oO402 0.20198 4 
36o0601 90. 4 *veniicalangles 
3600801 4.57e-5 0.03503 4 *roughness dim 
36OO901 2.127 2.127 3 *junctionresistance 
3601001 00100 4 lflagspvbfe 
3601101 01oOO 3 'flagsvcahs 

3601201 0 6880124. 1251156.2582833. .150214 0. 1 
3601202 0 6865588. 1251268.2582952. 254632 0. 2 
3601203 0 6852403. 1250627.2583057. ,315464 0. 3 
3601204 0 6837198. 1249862,2583182. .33900260. 4 

* 

3601300 0 
3601301 .390813 .51051 0.1 * 14.35255 
3601302 ,441 189 ,598602 0.2 * 14.3676 

* hyd.d floodc gas.intcp slope j# 
3601401 ,03503 0. 1. 1. 3 *dfrornJSOp46 

3601303 .4no33 ,652041 0.3 * 1 4 . 3 8 ~ 8  

*=*=*=*=ts*=*=*= 

* 
* component 361 -lower steam dome 

name type 
361oooO lsnndom pipe 
* nvol 
3610001 
3610101 
3610201 
3610301 
3610302 
3610303 
3610401 
3610402 
3610403 
3610601 
3610801 
3610901 
3611001 
3611101 
3611201 
3611202 
3611203 
3611300 
3611301 
361 1302 

3 
0.0 3 'volumearea 
0.0 2 *junctionarea 
0.9875 1 *volumelength 
0.80275 2 
0.80275 3 
5.0807e-2 1 *volume volumes 
3.91 1 l e 4  2 *volume volumes 
3.91 1 l e 2  3 *volume volumes 
90. 3 
4 . 5 7 ~ 5  ,249 3 *rough diam 
0.0 0.0 2 *junction f-loss r-loss 
00000 3 *volflags 
01000 2 *vcahs 
0 6825603. 1249301.2583287. ,234546 0. 1 
0 6820558. 1249023.2583330. ,238994 0.2 
0 6815964. 1248790.2583368. .2104715 0.3 
0 
,500928 1.265737 0. 1 * 14.3968 
,50331 1.247632 0.2 * 14.38527 

* Hyd.D. F.C. G.1. S. 
3611401 ,249 0. 1. I .  2 

*=*=*=*=*=*=*=*= 

* component 362 -middle steam dome and separator 

* 
* 

* 
* name type 
3620000 mstmdom branch 
* njun flag 
3620001 j 0 
* area length volume horzvert delz rough diam fe 
3620101 0.0 675 0.18609 0.0 90. 0.675 4.57e-5 ,249 00 

flag pressure quality 
3620200 0 681 1496. 1248680. 2583372. ,106539 
* jun from jun to area f-loss r-loss vcahs 
3621101 362010000 368000000 ,502655 5.0 5.0 01000 
3622101 362000000 363000000 44.915e-2 0.0 0.0 01002 
3623101 361010000 362000000 4.86952 0.0 0.0 01000 
*junction flows 

3621201 -.1455743 274297 0. * ,5176 
3622201 .046199 -.452045 0. 13.78143 
3623201 ,484855 1.422199 0. 14.3729 
* Hyd.D. F.C. G.I. S. 
3621110 300 0. 1. 1. 
3622110 ,539 0. 1. 1. 
3623110 249 0. 1. I. 

+=*=*=*=*=*=*=*= 

* component 363 - uppe~ downcomer 
* 

* 
mame type 

363oooO updwnc mglvol - Iengfb- volume horzvert delz rough dim fe 
3630101 0.0 0.~375 .I4922 0.0 -90. -3375 4.57~5.539 00 
* flag pressure quality 
3630200 0 6812725. 1248580. 25833%. 0. 

*=*=*=*=*=*=*=*= 

* component 364 - upper feedwater ring 

* name type 

* area length volume horzvert delz rough diam fe 
3640101 0.0 1.6055 0.15856 0.0 -90. -1.6055 4.57e-5 0.176 00 
* flag pressure quality 
3 6 4 0 ~  0 6819795. 1248270. 2583337.0. 

*=*=*=*=*=*=*=*= 

3640000 ufwring snglvol 

* component 365 -lower feedwater ring 

* name type 
365oooO Ifwring branch 
* njun flag 
3650001 2 0 

area length volume honven delz rough dim fe 
3650101 0.0 .8275 .OS172 0.0 -90. -3275 4.57~4.176 00 
* flag pressure qualii 
3650200 0 6828672. 1241656. 2583262.0. 
* junfiom junto area f-lossr-lossvcahs 
3651101 364010000 365000000 ,09648 0.0 0.0 01oOO 
3652101 36501oooO 366000000 3.0415e-2 ,339 .459 01OOO 
* junction flows 
3651201 .192138 2379218 0. * 13.7831 
3652201 .631697 ,631697 0. * 14.3337 
* HydD. F.C. G.I. S. 
3651110 ,176 0. 1. I .  
3652110 ,05983 0. 1. 1. 

* 

* 
I=*=*=*=*=*=*=*= 

* 
component 366 - 1 I tube region 

* 
* name type 
3660000 dclltube snglvol 
* ana length volume hon vert delz rough diam fe 
3660101 0.0 1.9815 0.06336 0.0 -90. -1.9815 4.57e-5 ,05983 00 
* flag pressure quality 
3660200 0 6838725. 1241202. 2583178.0. * 
*=*=*=ts*=*=*=*=a= 

* name type 
3670000 dc4tube pipe 
* nvol 
3670001 4 
3670101 ,005836 3 *volume areas 
3670102 0.0 4 *volumeareas 
3670201 0.0 3 *junctionareas 

3670301 1.68725 1 *volume lengths 
3670302 2.43125 4 *volume lengths 

3670401 0.0 3 *volumevolumes 
3670402 ,017078 4 *volume volumes 

3670601 -90. 4 'veniical angles 
3670801 4.57e-5 0.0431 4 *roughness diam 
3670901 0.0 0.0 2 'junction resistance 
3670902 0.5 1.0 3 *junction resistance 
3671001 00100 4 *flagspvbfe 

component 367 - sgdc bottom part (4 tube region and bottom annulus) 

* 

* 

* 
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3671101 01000 3 *flagsvcahs 
3671201 0 6840503.1241100.2583163.0. 0.1 
3671202 0 6851662. 1240945.2583070.0. 0.2 
3671203 0 6864838. 1240790.2582960.0. 0.3 
3671204 0 6877927. 1240630.2582851.0. 0.4 
3671300 0 
3671301 3.29189 3.29189 0.1 * 14.3368 
3671302 3.29179 3.29179 0.2+** 14.3377 
3671303 3.291675 3.291675 0.  > 14.3386 
* hyd.d floods gashtcp slope j# 
3671401 .0431 0. 1. 1. 3 * 
*=*=&I=*=*=*=*= 

* 
component 669 - fecdwater ZOUTCC 

* name type 
6690000 feed- tmdpvol 
* area length volume horrvat delz rough diam fe 
6690101 1.0e6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 11 
6690200 103 0 
6690201 0.0 6.8406 52j.15 

*=*,*=*=*=*=*=*= 

* component 368 -top of steam dome 

name t jpe 
3680000 tstmdom snghrol 
8 area length volume horrven delz rough diam fe 
3680101 0.0 1.1425 0.50726 0.0 90. 1.1425 4.57e-5.653 00 
* flag presswequality 
3680200 0 6809100. 1248439. 2583415. ,999945 

*=*=*=t=*=*=*=:= 

* component 369 - steamline 

* name type 
3690000 m l i n e  pipe 

nvol 
3690001 2 
3690101 0.0 2 *volumeareas 
3690201 0.0 1 *junctionares 
3690301 15.825 2 *volume lengths 
3690401 34.25~3 2 *volume vohunes 
3690601 -90. 2 *verticalangles 
3690701 -8.049 2 *delraz 
3690801 4.57e-5 0.0525 2 *roughness diam 
3690901 2.888 2.888 1 *junctionlosscoef 
3690901 0. 0. 1 *junctionlosscoef 
j691001 00 2 *fe 
3691101 OIOOO 1 'vcahs 
3691201 0 6803212. 1247912.2583424. .%9422 0.1 
3691202 0 6801368. 1247931.2583472. .99896 0.2 
3691300 0 
3691301 3.7509 6.73015 0. 1 * S18717 

Hyd.D. F.C. G.I. S. 
3691401 .0525 0. 1. 1. 1 * 
*=*=*=*=*=*=*=*= 

* 

* 
* 
* 

* 

'hydro component name component type 
661oooo "fed*" trndpjun 

*hydro from to area 
6610101 669000000 365000000 0.0 

'hydro veYflw hip 
6610200 1 440 

* t since SI flow 
6610201 -1. 0.55 0.0 0.0 
6610202 0.0 0.0 0.0 0.0 

component 661 - feedwater junction 
8 

8 

1 

8 

* 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
####* 

* component 662 -junction between 11-tube and +tube regions 

* name type 
6620000 sgdwnc sn~ljun 

* 
* 

* junfimn junto area f-lossr-lossvcahs 
6620101 36601oooO 367CWXW.M)5836 1.5 1.5 01oOo 
* w o n  flows 
6620201 0 3.2919353.291935 0. * 14.3362 
* HydD. F.C. G.I. S. 
6620110 .0431 0. 1. 1. * 
*=*3=***=*=*= 

component 663 - downcomer to tube bundle 

name type 
663oooO sgdcbot mgljun 
* jun from jun to area f-loss I-loss vcahs 
6630101 36701oooO 360000000.025761 1.0 0.5 01000 
*junction initial flows 
6630201 0 .745683 .552786 0. * 14.33953 
* Hyd.D. F.C. G.1. S. 
6630110 .02 0. 1. 1. 

*=*=*=*=*=*=*=*= 

component 664 - steamdome to dormcomer 

* name type 
664oooO sgdctop sngljun 
* junfrom junto area f-lossr-lossvcahs 
6640101 36301oooO 364000000.09648 0.0 0.0 01OOO 
*junction initid flows 
6640201 0 .1921505 ,237938 0. * 13.78165 
* Hyd.D, F.C. G.I. S. 
6640110 .176 0. 1. 1. 

*=I=*=*=*=*=*=*= 

component 665 - tube bundle to steam dome 

* name type 
665ooOO rislodm sngljun 
* junfrom junto area f-lossr-lossvcahs 
6650101 36001oooO 361000000 .OS4496 0.0 0.0 01000 

6650201 0 ,334507 ,500832 0. * 14.39068 
Hyd.D. F.C. G.I. S. 

6650110 0.328 0. 1. 1. 

I=*=*=*=*=*=*=*= 

* 
* component 668 - top steam dome to steam line 

* name type 
648oooO tostrnln sngljun 
* jun from junto area f-lossr-loss vcahs 
6680101 36801oooO 369000000 ,0011401 0.0 0.0 01100 
*6680101 36801oooO 369000000 ,002 0.0 0.0 01100 
'junction initial flows 
6680201 0 6.07046 6.72222 0. * 515878 
* Hyd.D. F.C. G.1. S. 
6680110 .0381 0. 1. 1. 

*=*=*=*=*=*=*=*= 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 

* 
* 

component 666 - seamline outlet * 
name type 

6660000 "trb s n" mgljun 
*hydro from to area floss floss VCahS 

6660101 369010000 4700oooOO 1.14e-3 0.0 0.0 00000 
*6660101 369010000 470000000 5.00e-3 0.0 0.0 00000 
*junction initial flows 
*hydro veUflw f flowate g flowrate j flowrate 
6660201 0 
* Hyd.D. F.C. G.I. S. 
6660110 .os25 0. 1. 1. 

11.7969 12.78613 0. * ,525608 

* 
*=*=*=*,*=*=*=*=* 

* compnent 340 -loop 3 accumulator and line 

* name type 
3400000 accum3 accum 

* area lnth vol h.angl v.angl dz rough hy.d pvbfe 

8 

* 

3400101 0.0 8.376 .423 0. -90. -8.376 4.57e-5 2545 00000 



* 
pressure temp boron 

3400200 4.21~6 292.25 0. * 
* to area flossrloss fvcahs 
3401101 338000000 .114~-2 19. 19. 000001 
8 

I.vol1.lev 1.hth dz wall.th htt& t . d m  t.c ~p 
3402200 0. 5.4463421.75 -9.78927~4 0 0. 0. 602 

*=*=:=*=*=*=*= 
* 
8 

*stcam gnrerator tubes heat structures (loop 3) 
8 

*=*=:=*=*=*=*= 
8 

* nh np geo ss leftbound 
13341000 8 4 2 1 0.00984 
* meshflags 
13341100 0 1 
* nint rightcoord 
13341101 3 0.01111 
* composition*inhrval no 
13341201 3 3 
* source*interval 
I3341301 0.0 3 
* temperatme*meshno 
13341401 560. 4 
*left boundary data 
* bound vol incr bc area code factor structure no 
13341501 334020000 10000 1 0 5.1107 8 
*right boundary data 
13341601 36oolO000 10000 1 0 5.7704 4 
13341602 360040000 -1oMX) 1 0 5.7704 8 

*source data 
13341701 0 0.0 0.0 0.0 8 
* a d d i t i d  boundary data 
* hyddiam 
13341801 0.01968 10. 10. 0. 0.0. 0. 1.0 8 
13341901 ,01028 10. 10.0.0.0.0. 1.0 8 * inter tube dist = 

8 

8 

:=*=*=*=*=*='I=*= 

*=*=*=*=*=*=*=*= 

* conuol variables for loop 3 
8 
:=*=*=*=*=*=*=* 

* l o o p 3 m a s ~ s  

20530100 hl3mas sum 1.0 33.9486 1 
20530101 0.0 1.305868e-2 rho33lOloooO 
20530102 5.46800~-3 rho 332010000 
20530103 8.724194~-3 rho 333010000 
20530104 1.583533e-2 rbo 333020000 
20530105 6.021362e-3 rho 333030000 

20530200 sg3mas sum 1.0 200.623 1 
20530201 0.0 0.0350607 rho 33401oooO 
20530202 2.514399e-2 rho 334020000 
20530203 2.514399e-2 rho 33403oooO 
20530204 2.514399e-2 rho 334040000 
20530205 2.514399e-2 rho 334050000 
2.0530206 2.514399e-2 rho 334060000 
20530207 2.514399e-2 rho 33407oooO 
20530208 2.514399e-2 rho 334080000 
20530209 2.514399e-2 rho 33409oooO 
20530210 0.0350607 rho 334100000 

20530300 lsjrnas sum 1.0 33.62865 1 
20530301 0.0 4.58109Oe-3 rho 335010000 
20530302 8.91 1746e-3 rho 335020000 
20530303 8.91 1746e-3 rho 335030000 
20530304 2.53 1684e-3 rho 335040000 
20530305 5.068836e-3 rho 33505OOOO 
20530306 3.548732e-3 rho 33506ooOO 
20530307 3.827600e-3 rho 335070000 
20530308 2.148924e-3 rho 335080000 
20530309 2.148924e-3 rho 335090000 
20530330 2.854296e-3 rho 335100000 

20539300 lsjmasl sum 1.0 30.06176 1 
20539301 0.0 2.900227e-3 rho 3551 10000 
20539302 2.717596e-3 rho 3;5120000 

: 

8 

t 

* . 

8 

* 

.01028 

20539303 8.967520~-3 rho 33513oooO 
20539304 2.717596~-3 rho 33514oooO 
20539305 2.900227~-3 rho 33515oooO 
20539306 2.854296e-3 rho 335160000 
20539307 2.1489263 rho 33517oooO 
20539308 2.1489263 rho 33518oooO 
20539309 3.827600~-3 rho 335190000 
20539310 3.548782~-3 rho 335200000 
20539311 5.068836~-3 rho 335210000 

20530400 cl3mas sum 1.0 44.5304 1 
20530401 0.0 7.813OOOe-3 rho 336010000 

20530403 1.668943~4 rho 33701oooO 
20530404 9.394024~-3 rho 337020000 
20530405 5.468OO0e-3 rho 33801oooO 

20530407 5.860165~-3 rho 339020000 

8 

20530402 5.144ooOe-3 rho 64201oooO 

20530406 8.574480~-3 rho 33901oooO 

8 

8 

8 

8 

* steam generator 3 parametas 
8 

: 
8 

* 

* steam generator 3 - primary delta T 

20530500 dog3 sum 1.0 30.1628 1 
20530501 0.0 1.0 tempf33303oooO 
20530502 -1.0 tempf33501OOOO 

* 

8 

8 

8 

8 

* Steam generator level from height times void in riser 
8 

2053 1000 
2053 100 1 
2053 1002 
2053 1003 
2053 1004 
2053 1005 
2053 1006 
2053 1007 
2053 1008 
2053 1009 
8 

sg3lv sum 1.0 10.4655 1 
0.0 2.43125 voidf 36001oooO 

2.43125 voidf 360020000 
2.43125 voidf 36003oooO 
3.50875 voidf 36004oooO 
0.9875 voidf 361010000 
0.80275 voidf 36102oooO 
0.80275 voidf 361030000 
0.675 voidf 362010000 
1.1425 voidf 368010000 

: 
8 

8 

* Steam generator lwcl from height times void in downcoma 

20531100 sg3lvd sum 1.0 14.0346 1 
20531101 0.0 1.68725 voidf 36701oooO 
20531102 2.43125 voidf 367020000 
20531 103 2.43125 voidf 36703oooO 
20531104 2.43125 widf 367040000 
20531112 1.9815 voidf 366010000 
20531113 0.8275 voidf 365010000 
20531114 1.6055 voidf 36401oooO 
20531115 0.3375 voidf 36301oooO 
20531116 03375 voidf 36201oooO 
20531117 1 1425 voidf 36801oooO 

8 

8 

* 
* 

* 

* Steam generator level from dp4R 

20531200 s3lvdpa sllm 1.0 1965.447 1 
20531201 0.0 10 1937 cntrlvar 338 
* NOTE cnalvar 338 is presently in hPa thus the factor in front 
* has been multiplied by 100. When cnulvar is later 
* expressed in kPa, the f m r  will have to be multiplied 
* by1000. 
20531202 -3 458 rhog 368010000 

20531300 sjlvdpb sum 1.0 708.532 I 
20531301 00 0.2 rhof 365010000 
20531302 H.2 rhof 364010000 
20531303 +0.2 rhof 36301oooO 
20531304 H2 rhof 36201oooO ' 20531305 +02 rhof 368010000 
20531306 -10 rhog 368010000 

20531400 s3lvdpc d i i  IO 2.77397 I 
2053 1401 cnulvar 3 13 cnulvar 3 12 

8 

8 

* 

I *  
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20531500 sg3lvdp sum 1.0 14.02897 I 
20531501 11.255 1.0 cntrlvar314 
8 

8 * 
* 
* Loop 3 differential pressures 

20533100 $3 sum Le-2 33.20906 1 
20533101 0.0 1.0 p339020000 
20533102 -1.0 p33101oooO 
20533103 +.0981 rho 33902oooO 

20533200 dp32pg sum 1.e-2 -19.00217 1 
20533201 0.0 1.0 p33521oooO 
20533202 -1.0 p 33701oooO 
20533203 -1.219874 rho 33521oooO 

20533300 dp32vg sum Le-2 241.416 1 
20533301 0.0 1.0 p33512oooO 
20533302 -1.0 p 33502oooO 
20533303 +0.13734 rho 33512oooO 
20533304 -3.140672 rho 33502oooO 

20533400 dp32vp sum 1.e-2 133.399 1 
20533401 0.0 1.0 p33512oooO 
20533402 -1.0 p 335210000 
20533403 t0.13734 rho33512oooO 
20533404 -1.219874 rho 335210000 

20533500 dp6 sum 1.e-2 25.06285 I 
20533501 0.0 1.0 p33401oooO 
20533502 -1.0 p 334100000 
20535503 -2.4132 rho 334010000 
20533504 +2.4132 rho 3341OOOOO 

20533600 dp6l sum 1.e-2 69.0506 I 
20533601 0.0 1.0 p333030000 
20533602 -1.0 p 33401oooO 
20533603 C1.4731 rho 33303oooO 
20533604 C2.4132 rho 334010000 

20533700 dp626 sum 1.e-2 796.225 1 
20533701 0.0 1.0 p334010000 
20533702 -1.0 p 334050000 

20533704 120.479 rho 33405oooO 

20533800 dp6r2 sum Le-2 204.85 I 
20533801 0.0 1.0 ~365010000 
20533802 -1.0 p36801oooO 
20533803 +LIS946 rho 365010000 
20533804 +0.69896 rho 368010000 

20534100 dp3lh sum 1.e-2 3.233763 1 
20534101 0.0 1.0 p33IOloooO 
20534102 -1.0 p 333010000 
20534103 M.1177 rho 333010000 

20534200 dp3lv sum 1.e-2 100.7485 1 
20534201 0.0 1.0 p33301oooO 
20534202 -1.0 p 333030000 
20534203 -0.1177 ho333010000 
20534204 -1.9214 rho 33303oooO 

20534300 dp636 sum 1.e-2 776.655 I 
20534301 0.0 1.0 p334100000 
20534302 -1.0 p 334060000 
20534303 -2.4132 rho 334100000 
20534304 +20.479 rho 334060000 

20534400 dp64 sum Le-2 73.7269 1 
20534401 0.0 1.0 p33501oooO 
20534402 -1.0 p 33410oooO 
20534403 +2.07825 rho 335010000 
20534404 +2.4132 rho 334100000 

20534500 dp33h sum Le-2 1.159817 I 
20534501 0.0 1.0 p 337010000 
20534502 -1.0 p 339020000 

8 

* 

8 

8 

8 

8 

* 

20533703 -2.4132 rho 33401oooO 

8 

* 

I 

8 

* 

* 

8 

20534600 dp623 sum 1.e-2 718.008 1 
20534601 0.0 1.0 p334010000 
20534602 -1.0 p 334050000 
20534603 -2.4132 rho 334010000 
20534604 +10.0317 rho 334050000 

8 

20534700 dp633 sum 1.e-2 698.118 1 
20534701 0.0 1.0 ~334100000 
20534702 -1.0 p334060000 
20534703 -2.4132 rho 334100000 
20534704 +10.0317 rho 334060000 

20534800 dp6 sum 1.e-2 -25.06285 1 
20534801 0.0 1.0 p334100OOO 
20534802 -1.0 p 33401oooO 
20534803 -2.4132 rho 334100000 
20534804 +2.4132 rho 334010000 

* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Control Variables for BETHSY test 6.2 TC by Chul. J. Choi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 

* 

20505200 ppb sum Le-5 153.8273 1 
20505201 0.0 1.0 p 05105oooO 
20505202 +10.1582 rho05lO50000 

* SeconQry Pmnm at S/G Dome (bar) 

20515000 p47b sum $.e-5 68.0888 1 
20515001 0.0 1.0 p 168010000 
20515002 +0.698% rho 168010000 

20525000 p57b sum Le-5 68.0881 1 
20525001 0.0 1.0 p 268010000 
20525002 +0.698% rho 26801oooO 

20535000 p67b sum Le-5 68.0912 1 
20535001 0.0 1.0 p 368010000 
20535002 M.69896 rho 36801oooO 

Steam Generator DP (wide range) (wa) 

20514900 dp4rl sum 1.e-2 757.839 1 
20514901 0.0 1.0 p 167040000 
20514902 -1.0 p 168010000 
20514903 18.98228 rho 167040000 
20514904 +0.698% rho 16801oooO 

20524900 dp5rl sum Le-2 758.556 1 
20524901 0.0 1.0 p 267040000 
20524902 -1.0 p 26801oooO 
20524903 18.98228 rho 26704oooO 
20524904 W.69896 rho 268010000 

20534900 dp6rl sum Le-2 755.568 1 
20534901 0.0 1.0 p 367040000 
20534902 -1.0 p 368010000 
20534903 +8.98228 rho 36704oooO 
20534904 +0.698% rho 368010000 

* Accumulator DP Cnpa) 

20526100 dpsm2a sum 1.0 951.914 I 
20526101 0.0 +1.0 rhof 24001oooO 
20526102 -1.0 rhog 240010000 

20526200 dpsm2b mult 1.0 5270.25 1 
20526201 cntrlvar 260 
20526202 cntrlvar 261 

20526300 dpsm2 sum 9.8le-2555.923 1 
20526301 0.0 1.0 cnulvar 262 
20526302 +8.211 rhog 240010000 

20536100 dpvnja sum 1.0 951.832 1 
20536101 0.0 +1.0 rhof 340010000 
20536102 -1.0 hog 340010000 

20536200 dpsmjb mult 1.0 5184. 1 
20536201 cnulvar 360 
20536202 cntrlvar361 

20536300 dpvnj sum 9.81e-2547.648 1 
20536301 0.0 1.0 cntrlvar 362 
20536302 S8.211 rhos 340010000 

* Vapor volumemc flow rate at S/Gs (11s) 

20515600 qgvll div 1000. 14.42602 1 

Primary pressure at Pressurizer Top (bar) * 

8 

* 

8 

4 

* 
8 

8 

8 

8 

* 

* 

8 

* 

* 

* 

* 
8 
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20515601 rhogj 468000000 mflowj 468000000 

20525600 qgvl2 div IOOO. 14.3847 1 
20525601 rhogj 568000000 mflowj 568000000 

20535600 qgvl3 div 1OOO. 14.38394 1 
20535601 rho& 668000000 mflowj 568000000 

* Integrateed Break mass flow (kg) 

20507000 intqmb integral 1.0 0. 1 
20507001 mflowj 153000000 

1 

8 

* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Control Variables for 1SP27 by Chul. I. Choi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

*20507100 intqmsi2 integral 1.0 0.0 1 
*20507101 mflowj 586oooDM) 
*20507200 intqmsi3 integral 1.0 0.0 1 
*2050720l mflowj 686000000 
*20507300 intqmsi sum 1.0 0.0 1 
*20507301 0.0 1.0 cntrlvar 71 
*20507302 +LO cnelvar 72 

* 

20517000 mgvl sum 1.0 941.81 1 
20517001 0.0 0.13995 rho 160010000 
205 17002 M.13995 rho 160020000 
205 17003 +0.13995 rho 160030000 
205 17004 +0.20198 rho 160040000 
205 17005 +5.0807e-2 rho 161010000 
205 17006 +3.9111e-2 rho 161020000 
205 17007 +3.9111e-2 rho 161030000 
205 17008 +0.18609 rho 162010000 
20517009 +0.14922 rho 163010000 
205 17010 +0.15856 rho 164010000 
205 1701 1 +8.172e-2 rho 165010000 
20517012 16.336~-2 rho 166010000 
205 I7013 +9.84679e-3 rho 16701oooO 
20517014 +1.4188&2 rho 167020000 
20517015 +1.4188&2rho 167030000 
20517016 +1.7078e-2 rho 167040000 
20517017 +0.50726 rho 16801oooO 

20527000 mgv2 sum 1.0 943.163 1 
20527001 0.0 0.13995 rho 260010000 
20527002 +0.13995 rho 260020000 
20527003 M.13995 rho 26003W 
20527004 +0.20198 rho 260040000 
20527005 +5.0807e-2 rho 261010000 
20527006 +3.9111e-2 rho 26102oooO 
20527007 +3.9111e-2 rho 261030000 
20527008 M.18609 rho 262010000 
20527009 M.14922 rho 263010000 
20527010 +0.15856 rho 264010000 
205270 1 1 +8.17&2 rho 26501oooO 
20527012 +6.336e-2 rho 266010000 
20527013 +9.84679e-3 rho 267010000 
20527014 +1.41888e-2 rho 267020000 
20527015 +I.4188&2 rho 267030000 
20527016 +1.7078e-2 rho 267040000 
205270 17 +0.50726 rho 268010000 

20537000 mgv; sum 1.0 937.78 1 
20537001 0.0 0.13995 rho 360010000 
20537002 +0.13995 rho 360020000 
20537003 M.13995 rho 36003OoM) 
20537004 +0.20198 rho 360040000 
20537005 +5.0807e-2 rho 361010000 
20537006 +3.9111e-2 rho 361020000 
20537007 +3.9111e-2 rho 36103oooO 
20537008 +0.18609 rho 362010000 
20537009 M.14922 rho 363010000 
20537010 +0.15856 rho 36401oooO 
2053701 1 +8.172e-2 rho 365010000 
20537012 +6.336e-2 rho 366010000 
20537013 +9.84679e-3 rho 367010000 
205370 14 +1.41888e-2 rho 36702oooO 
20537015 C1.41888e-2 rho 36703oooO 
205370 16 +1.7078e-2 rho 367040000 
205370 17 +0.50726 rho 368010000 

Integrated LPSI Mass Flow (kg) * 

8 

Steam Generator Secondary Side Mass inventory (kg) * 

8 

8 

1 

Accumulator mass inventory (kg) 

20527100 msm2i integral 1.0 0. 1 
20527101 mflowj 24001oooO 
20527200 msm2 sum 1. 292.879 1 

8 

20527201 292.87878 -1. Cnalvm 271 
1 

20537100 msmji integral 1.0 0. 1 
20537101 mflowj 34001oooO 
20537200 msm3 sum 1. 292.879 1 
20537201 292.87878 -1. cnhlvar 371 

* 

20507400 pp sum l.e-6 15.38172 1 
20507401 0.0 1.0 p 051050000 
20507402 +O. 1422 rho 051050000 

* 

20517300 p47 sum I.e-6 6.80888 1 
20517301 0.0 1.0 p 168010000 
20517302 +O.698% rho 168010000 

20527300 p57 sum 1 . 4  6.80881 1 
20527301 0.0 1.0 p 26801oooO 
20527302 M.69896 rho 268010000 

20537300 p67 sum l.e-6 6.80912 1 
20537301 0.0 1.0 p 368010000 
20537302 M.69896 rho 368010000 

* Accumulator gas phase pressure (MPa) 

20527400 p5m2 sum l.e-6 4.17156 1 
20527401 0.0 1.0 p 240010000 
20527402 -40.93713 rho 240010000 

20537400 psm3 sum l.e-6 4.18193 1 
20537401 0.0 1.0 p 34001oooO 
20537402 -40.93713 rho 34001oooO 

* Specific Enthalpy at Bnak (KJkg)  

20507500 sebl sum 1.0 1196297.1 
20507501 0.0 1.0 ug 152010000 

primary pressure at Pressurizer Top (MPa) 
8 

8 

Secondary Pressure at SIG Dome (MPa) 
8 

8 

8 

8 

* 

8 

* 
* 

20507502 -1.0 uf 152010000 
8 

20507600 seb2 mult 1.0 -438118. 1 
20507607601 quale 152010000 
20507602 cnulvm 75 

20507700 seb3 div 1.0 20595.47 1 
20507701 rho 152010000 
20507702 p 15201oooO 

20507800 sebreak sum 1.Oe-3 835.098 1 
20507801 0.0 1.0 uf 15201oooO 
20507802 +LO cnelvar 76 
20507803 Cl.0 cnulvar 77 

* FIuidtemperature(K) 

20507900 tfD12al sum 1.0 557.784 1 
20507901 0.0 0.2749 tempf OlZOloooO 
20507902 +O.7251 tempf 01301oooO 

20508000 tfOl2ag sum 1.0 617.87 1 
20508001 0.0 0.2749 tempg 012010000 

* 

* 
* 

* 

20508002 ‘r0.7251 tWllpg 013010000 * 
20508100 tfO3041 sum 1.0 588.779 I 
20508101 0.0 0.2816 tempf 09901oooO 
20508102 M.7184 tempf 01501oooO 

20508200 aO304g sum 1.0 617.674 1 
20508201 0.0 0.2816 tempg 099010OOO 
20508202 M.7184 tempg 01501oooO 

20508300 tfD4lf sum 1.0 581.152 1 
20508301 0.0 0.7731 tempf 016010000 
20508302 M.2269 tempf 018010000 

20508400 tfO41g sum 1.0 617.604 1 

* 

* 
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20508401 0.0 0.7731 tempg 01601oooO 
20508402 M.2269 tempg 01801oooO 
* 
20508500 w 2 f  sum 1.0 577.43 I 
20508501 0.0 0.5484 tempf 01601oooO 
20508502 M.4516 tempf 018010000 

20508600 a 2 g  sum 1.0 617.591 1 
20508601 0.0 0.5484 tempg 01601oooO 
20508602 4.4516 tempg OlSOloooO 

20517500 tf454cf sum 1.0 555.601 1 
20517501 0.0 1.3766 tempf 16704oooO 
20517502 -0.3766 tempf 16703oooo 

20517600 tf454cg sum 1.0 557.8 1 
20517601 0.0 1.3766 tempg 16704oooO 

* 

* 

* 

20517602 -0.3766 tempg 16703oooO 

20527500 tf554cf sum 1.0 555.598 1 
20527501 0.0 1.3766 tmpf 26704oooO 
20527502 -0.3766 tempf 26703oooO * 
20527600 tf554Cg Sum 1.0 557.8 1 
20527601 0.0 1.3766 tempg 26704oooO 
20527602 -0.3766 tempg 26703oooO 

20537500 tf654cf sum 1.0 555.608 I 
20537501 0.0 1.3766 tempf 367040000 
20537502 -0.3766 tempf 36703oooO 

20537600 d654cg sum 1.0 557.8 I 
20537601 0.0 1.3766 tempg 36704oooO 
20537602 -0.3766 tempg 367030000 

* Rodtemperaturr(K) 

20508700 ts02091 sum 1.0 593.619 1 
20508701 0.0 0.7644 httemp 013100708 
20508702 M.2356 httemp 013100808 

20508800 ts02151 sum 1.0 596.338 1 
20508801 0.0 0.772 httemp 013 100908 
20508802 10.228 hmmp 013101008 

20508900 602191 sum 1.0 595.012 1 
20508901 0.0 0.2395 hannpO13101008 
20508902 M.7605 huempO13101108 

20509000 ts02201 sum 1.0 594.505 1 
20509001 0.0 0.7797 hnemp 013101108 
20509002 +0.2203 httemp 013101208 

20509100 602241 sum 1.0 593.717 1 
20509101 0.0 0.3238 htrnnpO13101208 
20509102 1-0.6762 hmmp 013101308 

20509200 tsO2281 sum 1.0 594.709 I 
20509201 0.0 1.215 hmmp013101408 
20509202 6.215 httemp 013101308 

Pump velocity (rpm) 

20517700 vpl sum 9.5493 237.8836 1 
20517701 0.0 1.0 pmpvel 136 

20527700 vp2 sum 9.5493 236.9926 1 
20527701 0.0 1.0 pmpvel 236 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 
* 

* 

* 
20537700 vp3 sum 9.5493 240.8534 1 
20537701 0.0 1.0 pmpvel 336 

* 
* 

Core 6 Lower Plenum Collapsed Level from * DP0204 (m) 

20506000 clpdpa sum I.0 3844.5 1 
20506001 0.0 10.1937 cntrlvar 25 
20506002 -5.81 rhog 099010000 

20506100 clpdpb sum 1.0 620.979 1 
20506101 0.0 0.05263157 rhof 011010000 
20506102 c0.05263157 rhof 012010000 
20506103 +0.05263157 rhof Ol3Ol~OO 
20506104 +0.05263157 rhof 01302oooO 
20506105 +0.05263157 rhof 013030000 
20506106 +0.05263157 fhof 013040000 

* 

20506107 M.05263157 rhof 01305oooO 
20506108 M.05263157 rhof 013060000 
20506109 M.05263157 rhof 01307oooO 
20506110 M.05263157 rhof 01308oooO 
20506111 M.05263157 rhof 013090000 
20506112 +0.05263157 rhof 013100000 
20506113 10.05263157 rhof Ol3lloooO 
205061 14 M.05263157 rhof 01312oooO 
20506115 M.05263157 rhof 01313oooO 
205061 16 M.05263157 rhof 01314oooO 
20506117 M.05263157 rhof 01315MMo 
20506118 M.05263157 rhof 01316oooO 
20506119 M.05263157 rhof 09901oooO 
20506120 -1.0 rhog 09901oooo * 
20506200 clpdpc div 1.0 6.19103 1 
20506201 cntrlvar 61 cnh'lvar 60 

20506300 a0200 sum 1.0 6.59103 1 
20506301 0.4 1.0 cntrlvar 62 

* 

* 

Core Collapsed Liquid Level in the heated Length from DP0200 * 
20506400 dpch sum 1.k-2 256.3864 1 

20506402 -1.0 p 01315oooO 
20506401 0.0 1.0 p 01302oooO 

20506403 C1.60148 rho 01302oooO 
20506404 -0.96383 rho 013150000 

20506500 clhdpa sum 1.0 2242.27 1 
20506501 0.0 10.1937 Cntdvar 64 

* 

20506502 -3.656 rhog 01315oooO * 

20506600 clhdpb sum 1.0 618.178 1 
20506601 0.0 0.071429 rhof 01302oooO 
20506602 M.071429 rhof 013030000 
20506603 10.071429 rhof 01304oooO 
20506604 M.071429 rhof 01305oooO 
20506605 +0.071429 rhof 013060000 
20506606 M.071429 hof 01307oooO 
20506607 M.071429 rhof 013080000 
20506608 MO71429 rhof 013090000 
20506609 M.071429 rhof 013100000 
20506610 M.071429 rhof 013110000 
2050661 1 M.071429 rhof 013120000 
20506612 M.071429 rhof 013130000 
20506613 M.071429 rhof 01314oooO 
20506614 M.071429 rhof 01315oooO 
20506615 -1.0 rhog 01315oooO * 
20506700 clevhdp div 1.0 3.62722 1 
20506701 cntrlvar 66 cnahw 65 

* Swollen Level in the Core (m) 

480 httemp 014100201 le YMmp 01301oooO 0.0 n 
481 httemp 014100301 le sammp 013020000 0.0 n 
482 httemp 014100401 le sattemp 013030000 0.0 n 
483 httemp 014100501 le sattemp 01304oooO 0.0 n 
484 httemp 014100601 le sattemp 013050000 0.0 n 
485 httemp 014100701 le sattemp 013060000 0.0 n 

I 486 httemp 014100801 ie sattemp Ol~MOOOO 0.0 n 
487 httemp 014100901 le sattemp 01308oooO 0.0 n 
488 httemp 014101001 le sattemp 013090000 0.0 n 
489 httemp 014101101 le sammp 013100000 0.0 n 
490 httemp 014101201 le sattemp 01311oooO 0.0 n 
491 httemp 014101301 le s a m p  013120000 0.0 n 
492 httemp 014101401 le sattemp 013130000 0.0 n 
493 httemp 014101501 le sattemp 013140000 0.0 n 

20548000 sw00 tripunit 1.0 1. 1 
20548001 480 
20548100 sw0l tripunit 1.0 1. 1 
20548101 481 
20548200 swO2 nipunit 1.0 1. 1 
20548201 482 
20548300 swO3 nipunit 1.0 1. I 
20548301 483 
20548400 swO4 mpunit 1.0 1. 1 
20548401 484 
20548500 sw05 mpunit 1.0 1. 1 
20548501 485 
20548600 sw06 mpunit 1.0 1 I 
20548601 486 

* 

* 

* 
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20548700 5 4 7  nipunit 1.0 1. 1 
20548701 487 
20548800 swO8 nipunit 1.0 1. 1 
20548801 488 
20548900 swO9 nipunit 1.0 1. 1 
20548901 489 

20549001 490 
20549100 swll nipunit 1.0 1. 1 
20549101 491 
20549200 sw12 tripunit 1.0 1. 1 
20549201 492 
20549300 sw13 tripunit 1.0 1. 1 
20549301 493 

20509300 z s ~ r e  sum 1.0 5.82 1 
20509301 2.164 0.3265 cntrlvar 480 
20509302 +0.3265 cntrlvar 481 
20509303 M.261 cntrlw 482 
20509304 M.261 cntrlvar 483 
20509305 +0.261 cntrlvar 484 
20509306 +0.261 cntrlvar 485 
20509307 +0.261 cmrlvar 486 
20509308 M.261 cnulvar 487 
20509309 +0.261 cntrlvar 488 
20509310 +0.261 cntrlvar 489 
20509311 +0.261 cntrvar 490 
20509312 +0.261 cntrlvar 491 
20509313 10.1965 cntrlvar 492 
20509314 +0.1965 cntrlvar 493 

20509400 conlvl sum 1.0 3.656 1 
20509401 0.0 0.3265 voidf 01302OOOfJ 
20509402 +0.3265 widf 013030000 
20509403 +0.261 voidf 013040000 
20509404 +0.261 voidf 013050000 
20509405 10.261 voidf 01306oooO 
20509406 +0.261 voidf 013070000 
20509407 +0.261 voidf 013080000 
20509408 +0.261 voidf 013090000 
20509409 +0.261 voidf 013100000 
20509410 +0.261 voidf 013110000 
20509411 M.261 voidf 013120000 
20509412 +0.261 voidf 01313oooO 
20509413 +0.1%5 voidf 013140000 
20509414 +0.1%5 widf 013150000 

* Control variables for the quality at the break 

20550100 liq-pflw mult 1.0936e-2 5.56144 1 1 1.0e-20 
20550 10 1 voidf 13701oooO 
20550102 mOf 137010000 
20550103 velf 137010000 

20550200 vappflw mult 1.0936e-2 1.-20 1 1 1.Oe-20 
20550201 voidg 137010000 
20550202 rhog 137010000 
20550203 velg 137010000 

20550300 tot-pflw sum 1.0 5.56144 1 
20550301 0.0 1.0 cntrlvar 501 
20550302 +1.0 cntrlvar 502 

* Flow quality at the main pipe 

20550400 x-pipe div 1.0 1.798095-21 1 3 0.0 1.0 
20550401 canfvar 503 
20550402 cntrlvar 502 

20550500 liq-jflw mult 1.88205e-4 8.91312-6 I 1 1.Oe-20 
20550501 voidtj 15100oooO 
20550502 rhofj 151ooooO0 
20550503 velfj 151000000 

20550600 vapjflw mult 1.88205e-4 1.-20 1 I LOe-20 
20550601 voidgj 151OOoooO 
20550602 rhog 151OOOooO 
20550603 vel& 151000000 

20550700 tot-jflw sum 1.0 8.91312-6 1 
20550701 0.0 1.0 cntrlvar 505 
20550702 +LO cntrlvar 506 

* Flow quality at the break junction 

20549000 SWlO nipunit 1.0 1. 1 

* 

* 

* 
* 

* 

* 

t 

* 

* 

* 

* 

* 

* 

20550800 
20550801 
20550802 

20550900 
20550901 
20550902 

20S51000 
20551001 

* 

* 

x-jun div 1.0 1.121942-15 1 3 0.0 1.0 
cntrlvar 507 
cntrlvar 506 

9.81 6416.25 1 :? lim rhof 137010000 
-1.0 hog 13701oooO 

wfwf mult 1.0 30.92%3 1 1 1.k-20 
cntrlvar 501 cnrrlvar 501 

20551100 wgwg mult 1.0 1.-20 1 1 1.k-20 
20551101 cntrlvar 502 cntrlvar 502 

20551200 rfgdrho mult 1.0 4847599. 1 1 1.Oe-20 
20551201 cntrlvar 509 rhof 137010000 

20551300 rggdrho mult 1.0 651032. 1 1 LOe-20 
20551301 cntrlvar 509 rhog 13701oooO 

20551400 wfiv6fgd div 1.0 6.38046 I 1 I.0e-20 
20551401 cntrlvar 512 cntrlvar 510 

* 

* 

* 

* 
20551500 wgwgrggd div 1.0 1720 1 1 1.Oe-20 
20551501 cntrlvar 513 cntrlvar 511 

Calculate for critical heightdepth hb 

20551600 -2 powerr 0.75 .OS9 1 3 5.64e-3 0.059 
20551601 cntrlvar 514 0.2 

20551700 wgwgp2 powar 0.69 ,00564 1 3 5.64e-3 O.OS9 
20551701 cnulvar 515 0.2 

20552000 lhgt function 1.0 .5 1 3 -0.5 0.5 
20552001 voidg 13701oooO 002 

* 

20200200 re=-t 0 
* void fraction height from center 
20200201 0.000000000000eMO 5-1 
20200202 8.18417845832Oe-04 4.93844170297Se-01 
20200203 6.451071621177e-03 4.755282581475e-01 
20200204 2.124094630001e-02 4.455032620938e-01 
20200205 4.863465427216e-02 4.045084971869e-01 
20200206 9.084505690862e-02 3.535533905924e-01 
20200207 1.486346542727e-01 2.938926261450~-01 
20200208 2.21240946301Oe-01 2.269952498682e-01 
20200209 3.064S10716225e-01 1.545084971855e-01 
20200210 4.008184178474e-01 7.821723251785e-02 
20200211 5.000000000000c01 0.- 
20200212 5.991815821557e-01 -7.821723252289e-02 
20200213 6.935489283801e-01 -1.545084971904e-01 
20200214 7.787590537009e-01 -2.269952498727e-01 
20200215 8.513653457283e-01 -2.938926261491e-01 
20200216 9.091549430914e-01 -3.535533905960e-01 
202002 1 7 9.5 13653457268e-0 1 -4.04508497 1899e-0 1 
2020021 8 9.78759053698 le-0 I -4.455032620962e-0 1 

20200220 9.991815821511e-01 -4.938441702983e-01 
20200221 1.- -5-1 

20552100 h sum 0.118 .OS9 1 
20552101 0.0 1.0 cntrlvar 520 

20552200 unitvpt nipunit 1.0 1. 1 
20552201 501 
501 cntrlvar 521 ge null 0 0.0 n 

20552300 unitlige sum 1.0 0. 1 
20552301 1.0 -1.0 cntrlvar 522 

20552400 uwfwfp2 mult 1.0 ,059 1 
20552401 cntrlvar 516 cntrlvar 522 

20552500 uwgwgp2 mult 1.0 0. 1 
20552501 cntrlvar 517 cnulvar 523 

20552600 hb sum 1.0 .OS9 1 
20552601 0.0 1.0 cnnlvar 524 
20552602 +LO cnulvar 525 

* 
* 

* 

Calculate for level height above main pipe center 

Table to relate liquid height to void fraction 

20200219 9 . 9 3 ~ a 9 ~ ~ 6 2 e - 0 1  -4.755282~81490c-oi 

* 

* 

t 

* 

* 

* 
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20552700 hhb div 1.0 1. 1 3 -1.0 1.0 
20552701 cntrlvar 526 cntrlvar 521 

* 

20553000 heatloss sum 1.Oe-3 54.6814 1 
20553001 0.0 1.0 q 9 o o O 1 ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* PASSIVE HEAT STRUCTURES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*=*=*=*=*=*=*= 
* heat s m t u r e  (0071) 
.=I=*=*=.=*=*= 

* 
Calculate the environmental heat loss 

* 

* 

* 
* 

* 

* 
* nh np geo ss leftbound 
10071000 1 5 1 1 0.0 
* mesh flags 
10071100 0 I 
* numberintewak rightbound 
10071101 3 ,07213 
10071102 1 ,17213 

composition 
10071201 1 3 
10071202 4 4 
* sourceinterval 
10071301 0.0 4 
* temperature mesh no 
10071401 558.8 4 
10071402 500.0 5 
*left boundary data 
* boundvol incr bc areacodefactorsmlureno 
10071501 OllOl0000 00000 1 0 1.5424 1 
*right boondary data 
10071601 9OW1oooO 0 1 0 1.5424 I 
*source data 
10071701 0 0.0 0.0 0.0 I 
*additional boundary data 

hyd diam 
10071801 0.0 10. 10.0. 0. 0. 0. 1.0 1 
10071901 0.0 10. 10.0.0. 0.0. 1.0 1 * 

* heat structure (0121) 
*=*=*=lo*=*=*= 

nh np geo ss leftbound 
10121000 1 5 1 1 0.0 
* meshflags 
101z1100 0 1 
* number intervals right bound 
10121101 3 .00237 
10121102 1 .lo237 
* composition 
10121201 1 3 
10121204 4 4 
* sourcemtewal 
10121301 0.0 4 
* temperaturemeshno 
10121401 558.8 4 
10121402 500.0 5 
'left boundary data 
* bound vol inn  be area code factor snuetuK no 
10121501 01201oooO 0 1 0 14.51002 1 

10121601 90001oooO 0 1 0 14.51002 1 
*source data 
10121701 0 0.0 0.0 0.0 1 
*additional boundaty data 

* 

*right boundary data 

* hyd diam 
10121801 0.0 10. 10.0.0.0.0. 1.0 1 
10121901 0.0 10. 10.0.0.0.0. 1.0 1 

*=*=*=*=:=*=*= 
* heat structure (003 1) 

* 

I=*=.=*=*=:=*= 

* 
* nh np geo ss leftbound 
loo31000 I 5 1 1 0.0 
* meshflags 
loo31100 0 1 
* number intervals right bound 

l00jllOl 3 ,00232 
10031102 1 .lo232 
* composition 
10031201 1 3 
10031202 4 4 

sourceinterval 
10031301 0.0 4 

temperammeshno 
10031401 558.8 4 
10031402 500.0 5 
'left boundary data 
* bound vol incr bc area code factor smEhve no 
10031501 01301oooO 00000 1 0 1.5254 1 
*right boundary data 
10031601 900010000 0 1 0 1.5254 1 
*source data 
10031701 0 0.0 0.0 0.0 1 
*addiliwalboundary data 

hyd &am 
10031801 0.0 IO. 10.0.0.0.0. 1.0 1 
10031901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*3= 

* heat structure (0161) 
t_**=s=*,*=+=*= 

* 

* 
* nh np goo ss leftbound 
10161000 1 5 1 1 0.0 
* meshflags 
10161100 0 I 
* numberintervals rightbound 
10161101 3 ,00215 
10161102 1 ,10215 
* composition 
10161201 1 3 
10161202 4 4 
* source interval 
10161301 0.0 4 

temperamremeshno 
10161401 558.8 4 
10161402 500.0 5 
*I& boundary data 
* bound vol inn  bc area code factor smcture no 
10161501 01316Mxx) 00000 1 0 5.610 1 
*right boundary data 
10161601 9ooo1oMx) 0 1 0 5.610 1 
*source data 
10161701 0 0.0 0.0 0.0 1 
*additional boundary data 

hyd d i m  
10161801 0.0 10. 10. 0.0. 0. 0. 1.0 1 
10161901 0.0 10. 10. 0. 0, 0. 0. 1.0 1 

*=*=*=*=*=*=*= 
* 

* heat srmchlrr (004 1) 
*=*=a=*=*&=*= 
* 
* nh np geo ss leftbound 
10041Ooo 1 5 1 1 0.0 
* meshflags 
10041100 0 I 
* number inter& right bound 
10041101 3 .OS588 
10041102 1 ,18588 
* composition 
10041201 1 3 
10041202 4 4 
* sourceinterval 
10041301 0.0 4 

temperaturemeshno 
10041401 558.8 4 
10041402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
10041501 01401OOOO 00000 I 0 0.11851 1 

10041601 90001oooO 0 I 0 0.11851 1 
*source data 
10041701 0 0.0 0.0 0.0 1 
'additional boundary data 

hyd diam 
10041801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10041901 0.0 IO. 10. 0. 0. 0. 0. 1.0 1 * 
*=*=*=I=*=*=*= 

'right boundary data 

t 
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* heatstructure(0051) 
*=*=*=*=I=*=*= 

* 
* nh np geo ss leftbound 
10051000 I 5 1 1 0.0 
* meshflags 
10051100 0 1 

number intc~als right bound 
10051101 3 .OS071 
10051102 1 ,15071 
* composition 
10051201 1 3 
10051202 4 4 

sourceinterval 
10051301 0.0 4 

temperaluremeshno 
10051401 558.8 4 
10051402 500.0 5 

boundvol ina bc a r e a c o d e f a ~ s n o  
10051501 01402oooO OoooO 1 0 0.35181 1 
*right boundary data 
10051601 90001oooO 0 1 0 0.35181 1 
*source data 
10051701 0 0.0 0.0 0.0 1 
*additional boundary data 

10051801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*I& boundary data 

* hyd diam 

10051901 0.0 10. 10.0.0.0.0. 1.0 1 
* 
*=*=*=*3*=*=*= 

* hcatsmcture(0061) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
10061000 14 5 1 1 0.0 

mesh flags 
10061100 0 1 
* number intervals right bound 
10061101 3 ,03029 
10061102 1 ,13029 
* composition 
10061201 1 3 
10061202 4 4 
* sourceinterval 
10061301 0.0 4 
* t e m p m e m e s h n o  
10061401 558.8 4 
10061402 500.0 5 

* boundvol incr bc amcodefanorsaunureno 
10061501 01403oooO loo00 1 0 0.28125 11 
10061502 014140000 10000 1 0 0.21174 13 
10061503 014160000 00000 1 0 0.37715 14 
*rigbt boundary data 
10061601 9MH)lMX)O 0 1 0 0.28125 11 
10061602 90001ooM) 0 1 0 0.21174 13 
10061603 900010000 0 1 0 0.37715 14 
*source data 
10061701 0 0.0 0.0 0.0 14 
*additional boundaty data 

hyd d i m  

'left boundary data 

10061801 0.0 10. 10. 0.0.  0.0. 1.0 14 
10061901 0.0 10. 10. 0. 0. 0. 0. 1.0 14 

*,*,*,*5*=*3= 

* heat srmcture (0991) 
I=*=*=*=*=*=*= 

* 

* 

* nh np geo ss leftbound 
10991000 1 5 1 1 0.0 
* meshflags 
10991100 0 1 
* number intervals right bound 
10991101 5 ,03123 
10991102 1 ,13123 
* composition 
10991201 1 5 
10991202 4 4 
* source interval 
10991301 0.0 4 
* temperature mesh no 
10991401 558.8 4 
10991402 500.0 5 
*left boundary data 

* boundvol incr bc areaccdefactorsrm*urr~) 
10991501 09901oooO 00000 1 0 1.08765 1 
5 g h t  boundary data 
10991603 9ooo1oooO 0 1 0 1.08765 1 
*source data 
10991701 0 0.0 0.0 0.0 1 
'additional boundary data * hyd dim 
10991801 0.0 10. IO. 0.0.0.0.  1.0 1 
10991901 0.0 10. 10.0.0.0.0. 1.0 1 

*=*=*=a=*=*=*= 

heat shucture (0151) 
*,*,*=*=*=*=*= 

8 

* 
* nh np geo ss leftbound 
10151Ooo 1 5 1 1 0.0 
* meshtlags 
10151100 0 1 
* number inte~~als right bound 
lOlSllOl 3 ,03189 
10151102 1 ,13189 
* composition 
10151201 I 3 
10151202 4 4 
* sourceintend 
10151301 0.0 4 
* temperature mesh no 
10151401 558.8 4 
10151402 500.0 5 

boundvol incr bc areaMdefanolmucMeno 
10151501 015010000 00000 1 0 0.11509 1 
*right boundary data 
10151601 90001oooO 0 1 0 0.11509 1 

*I& boundary data 

*source data 
10151701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd diam 
10151801 0.0 10. LO. 0. 0. 0. 0. 1.0 1 
10151901 0.0 10. 10.0.0. 0.0. 1.0 1 

a=&*=*=*=*=*= 

* heat structure (0161) 
*=*=*A*=*=*= 
t 

* 

* ab np geo ss leftbound 
10161000 1 5 1 1 0.0 

meshflags 
10161100 0 1 
* number intervals right bound 
10161101 ; ,03226 
10161102 1 .13226 

composition 
10161201 1 3 
10161202 4 4 

sourceinterval 
10161301 0.0 4 
* temperature mesh no 
10161401 558.8 4 
10161402 500.0 5 
*l& boundary data 

boundvol incr bc areacc :tor structure no 
10161501 016010000 00000 1 0 1.3356 1 
'right boundary data 
10161601 90001oooO 0 1 0 1.3356 1 
*source data 
10161701 0 0.0 0.0 0.0 1 
*additional boundary data 

10161801 0.0 10. 10.0.0.0.0. 1.0 1 
10161903 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*,*=*=*=*=*=*= 
* heat structure (0181) 
*=*=*=*=*=*=*= 

* hyd diam 

* 

* 
* nh np geo ss leftbound 
10181000 1 5 I 1 0.0 
* mesh f lag  
10181100 0 I 
* number intervals right bound 
10181101 3 .04986 
10181102 I .I4986 
* composition 
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10181201 1 3 
10181202 4 4 
* sourceinterval 
10181301 0.0 4 
* temperaturemeshno 
10181401 558.8 4 
10181402 500.0 5 
*left boundary data 
* bound vol hcr be area code factor stn~clure no 
10181501 01801oooO OW00 1 0 0.54926 1 
*right boundary data 
10181601 900010000 0 ! 0 0.54926 1 
*source data 
10181701 0 0.0 0.0 0.0 1 
*additional boundary data 
8 hyd dim 
10181801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10181901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 * 
*=*=*=*=*=*=*= 
* heat smcture (0191) 
I=*=*=*=*=*=*= 

* 
* nh np geo ss leftbound 
10191000 1 5 1 1 0.0 
* meshflags 
t0191100 0 1 
* number intervals right bound 
10191101 3 ,05941 
10191102 1 ,15941 

composition 
10191201 1 3 
10191202 4 4 

sourceinterval 
10191301 0.0 4 
* temperatwemeshno 
10191401 558.8 4 
10191402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor smctwt no 
10191501 01901ooO0 00000 1 0 1.67134 1 

10191601 900010000 0 1 0 1.67134 1 
*souIce data 
10191701 0 0.0 0.0 0.0 1 
*additional boundary data 

10191801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10191901 0.0 10. 10. 0. 0. 0.0. 1.0 1 

*=*=*=*=*=*=*= 
* heat mcture (0081) 
*=*=*=*=*=*s*= 

'right boundary data 

* hyd diam 

* 

* 
* nh np geo ss leftbound 
10081000 1 4 1 1 0.0 
* meshflags 
10081100 0 1 
* numberintervals rightbound 
10081101 3 .. .005 
* wmpounon 
l0081201 1 3 
* sourceinterval 
10081301 0.0 3 
* temperaturemeshno 
10081401 558.8 4 
*I& boundary data 
* bound vol incr bc area code factor structure no 
10081501 012010000 00000 1 0 1.1525 1 
'right boundary data 
10081601 022100000 00000 I 0 1.1525 1 
*source data 
10081701 0 0.0 0.0 0.0 1 
*additional boundary data 

10081801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10081901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*si= 

* heat smcture (0091) 
I=*=*=*=*='=*= 

* nh np geo ss leftbound 
10091000 I 4 1 1 0.0 
* mesh flags 

* hyd diam 

* 

* 

10091100 0 1 
* numbsintervais rightbound 
10091101 3 .01414 
* composition 
10091201 1 3 

sourcehtavai 
10091301 0.0 3 
* temperanremeshno 
10091401 558.8 4 
*left boundary data 
* bound vol incr bc area code factor structure no 
10091501 01601oooO OMNN) 1 0 1.16725 1 
'right boundary data 
10091601 01901ooOO 00000 1 0 1.16725 1 
*source data 
~0091701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd dim 
10091801 0.0 IO. 10. 0. 0. 0.0. 1.0 I 
10091901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 * 
*=*=*=*=*=*=*= 
* heat SkUCture (0201) 
I=.=*=*=*=*=*= 

* 
* nh np geo ss leftbound 
10201000 1 5 1 1 0.0 
* mesh flags 
10201100 0 1 
* number intervals right bound 
10201101 5 ,04823 
10201102 I .14823 
* composition 
10201201 1 3 
10201202 4 4 
* sourceinterval 
10201301 0.0 4 
* temperaturemeshno 
10201401 558.8 4 
10201402 500.0 5 
*left boundary data 
* boundvol mcr bc areacodefactorstructureno 
10201501 020010000 00000 1 0 72.0995e-2 1 
*right boundary data 
10201601 90001ooOO 0 1 0 72.0995e-2 1 
*source data 
10201701 0 0.0 0.0 0.0 1 
*additional boundary data 

10201801 0.0 IO. 10. 0. 0. 0. 0. 1.0 1 
* hyd diam 

10201901 0.0 10. 10.0.0.0.0. 1.0 1 * 
*=*=a=*=*=*=*= 

* heat mucture (021 1) 
*=*=*=*=*=*=*= 
8 

* nh np geo ss l e f t b d  
10211000 1 5 1 1 0.0 
* meshflags 
10211100 0 1 

numbs intervals right bound 
10211101 3 ,01069 
10211102 1 .I1069 
* composition 
10211201 1 3 
10211202 4 4 
* source interval 
10211301 0.0 4 
* temperature mesh no 
10211401 558.8 4 
10211402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
10211501 021010000 OOOOO 1 0 27.8406e-2 1 
*right boundary data 
10211601 90001oooO 0 1 0 27.8406e-2 1 
*source data 
10211701 0 0.0 0.0 0.0 1 
*additional boundary data 

10211801 0.0 10. 10.0.0.0.0. 1.0 1 
10211901 0.0 10. 10.0 0.0. 0. 1.0 1 

! *  hyd diam 

*=*=*=*=*=e=*= 

* heat strucme (03 11) 
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*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
10311ooO 1 5 1 1 0.0 
* meshflags 
103lllOO 0 1 
* number intervals right bound 
10311101 3 . W 8  
10311102 1 .lo648 
* composition 
10311201 1 3 
lO3ll202 4 4 
* sourceinterval 
10311301 0.0 4 
* temperaatremeshno 
10311401 558.8 4 
10311402 500.0 5 
*I& boundary data 
* bound vol incr bc area code factor structure no 
10311503 02102oooO 00000 1 0 18.5692e-2 1 
*right boundary data 
10311601 9OOO1oooO 0 1 0 18.5692e-2 1 
*souTK data 
10311701 0 0.0 0.0 0.0 1 
*additional boundary data 

10311801 0.0 10. 10.0. O.O.O.  1.0 1 
10311901 0.0 10. 10.0.0.0.0. 1.0 1 

*=*=*=*=*=f=*= 
* heat structure (0321) 

* hyd d i m  

* 

*=*=*=****= 
* 
* nh np geo ss leftbound 
10321000 1 5 1 1 0.0 
* mesh flags 
10321100 0 1 
* numberintavals rightbound 
lOj2llOl 3 .2165 
10321102 1 ,3165 
* composition 
10321201 1 3 
10321202 4 4 
* sourceintmral 
10321301 0.0 4 
* temperature mesh no 
10321401 558.8 4 
10321402 500.0 5 

* bound vol incr bc area code factor structure no 
10321501 021030000 00000 1 0 5.2909~-2 1 
*right boundary data 
10321601 90001oooO 0 1 0 5.2909e-2 1 
'source data 

*additional boundary data * hyd diam 
10321801 0.0 10. 10. 0.0.0.0. 1.0 1 
10321901 0.0 10. 10. 0.0.0.0. 1.0 1 

I=*=*=*=*=*=*= 

* heat structure (0331) 

'if33 boundary data 

10321701 0 0.0 0.0 0.0 1 

* 

I=*=*=*=*=*=*= 

* 
* nh np geo ss leftbound 
10331000 1 5 1 1 0.0 

meshflags 
10331100 0 1 

number intervals right bound 
10333101 3 ,06788 
10331102 1 .16788 
* composition 
10331203 1 3 
10331202 4 4 
* source interval 
10331301 0.0 4 
* t e m p -  mesh no 
10331401 558.8 4 
10331402 500.0 5 
*lefi boundary data 
* bound vol incr bc area code factor structure no 
10331501 022010000 ooOo0 I 0 18.6840e-2 1 
'right boundaly data 
10331601 900010000 0 1 0 18.6840e-2 1 
*source data 

10331701 0 0.0 0.0 0.0 1 
'additional boundary data * hyd diam 
10331801 0.0 10. 10.0.0.0.0. 1.0 1 
10331901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=*= 
* heatstructurc(0221) 
l=*=*=*=*=*-*= 

* nh np geo ss leftbound 
10221OOO 6 5 1 1 0.0 

meshflags 
10221100 0 1 
* nwnbermtetvals rightbound 
10221101 3 ,02048 
10221102 1 .I2048 
* composition 
10221201 1 3 
10221202 4 4 
* SoUrceinteNaI 
10221301 0.0 4 
* temperaammeshno 
10221401 558.8 4 
10221402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor slructure no 
10221501 02202oooO 00000 1 0 29.6908e-2 1 
10221502 02203oooO 00M)t) 1 0 24.86ooC2 2 
10221503 02204oooO 10000 1 0 28.3649e-2 6 
*right boundary data 
10221601 9oOO1oooO 0 1 0 29.6908e-2 1 
10221602 90001oooO 0 1 0 24.86OOe-2 2 
10221603 90001oM)o 0 1 0 28.3649e-2 6 
*Source data 
10221701 0 0.0 0.0 0.0 6 
*additional boundary data 

10221801 0.0 10. 10.0.0.0.0. 1.0 6 
10221901 0.0 10. 10. 0. O.O.O. 1.06 

*=*=*=*=*=*s*= 

heat smuxurr (0341) 
*=*=*=*=*=*st= 

* nh np geo ss leftbound 
10341000 1 5 1 1 0.0 
* meshflags 
10341100 0 1 
* numberintervals rightbound 
10341101 3 .04854 
10341102 1 .14854 
* composition 
10341201 1 3 
10341202 4 4 
* sourceintaval 
10341301 0.0 4 
* temperaturemeshno 
10341401 558.8 4 
10341402 500.0 5 
*left boundary data 
* bound vol ha bc area code factor structure no 
10341501 02208oooO 00000 1 0 32.2422e-2 1 
*right boundary data 
10341601 90001oooO 0 I 0 32.2422e-2 1 
*source data 
10341701 0 0.0 0.0 0.0 1 
*additional boundary data 

10341801 0.0 10. 10.0.0.0.0. 1.0 1 

8 

1 

8 hyd diam 

* 

* 

* hyd dim 

10341901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*si= 

* heat structure (0351) 
*=*=*=*=*=*s*= 

* nh np geo ss leftbound 
30351000 1 5 1 1 0.0 
* meshflags 
10351100 0 1 
* number intervals right bound 
10351101 5 ,04559 
IO351102 I ,14559 
* composition 
10351201 1 3 

* 

* 
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1 
10351202 4 4 
* sourceinterval 
30351301 0.0 4 
* temperaturemeshno 
10351401 558.8 4 
10351402 500.0 5 
*left bounday data 
* bound vol incr bc area code factor shucture no 
10351501 02209oooO oo000 I 0 24.223%-2 I 

10351601 90001oooO 0 1 0 24.223%-2 1 
*source data 
10351701 0 0.0 0.0 0.0 1 
*additional bundary data 

10351801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10351901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=I= 

* heat structure (0361) 
a=*=*=*=*=:=*= 

nh np geo 5s leftbound 
10361000 1 5 1 I 0.0 
* meshflags 
10361100 0 I 
* number intervals right bound 
10361101 5 ,04098 
10361102 1 .14098 
* Composition 
10361201 1 3 
10361202 4 4 
* source interval 
10361301 0.0 4 
* tempamre mesh no 
10361401 558.8 4 
10361402 500.0 5 

* bound vol incr bc area code factor sbucture no 

*right boundary data 
10361601 90001OOOO 0 1 0 131.6400e-2 1 
*SOurce data 
10361701 0 0.0 0.0 0.0 I 
'additional boundary data * hyd d i m  

*right boundary data 

8 hyd diam 

8 

* 

*I& boundaly dara 

10361501 022100000 00000 1 0 131.640oe-2 1 

10361801 0.0 IO. 10. 0. 0.0. 0. 1.0 1 
10361901 0.0 10. 10. 0. 0. 0. 0. 1.0 I 

*=*=*=*=*=*=*= 
* heat suucuue (0501) 
I=*=*=*=*=*=*= 

8 

8 

* nh np geo ss leftbound 
10501Mx) 3 5 1 1 0.0 
* mesh flags 
10501l00 0 1 
* number intervals right bound 
10501101 3 ,01046 
10501102 1 .I1046 
* composition 
10501201 1 3 
10501202 4 4 

source interval 
10501303 0.0 4 

temperature mesh no 
10501401 558.8 4 
10501402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor skucnue no 
10501501 050010000 00000 1 0 11.46Oe-2 1 
10501502 050020000 00000 1 0 84.350e-2 2 
1050150; 050030000 00000 1 0 36.270e-2 3 
*right boundary data 
10501601 900010000 0 1 0 11.46oe-2 1 
10501602 9ooOIO000 0 I 0 84.350e-2 2 
10501603 9oo010000 0 1 0 56.27Oe-2 3 
*source data 
10501701 0 0.0 0.0 0.0 3 
*additional boundary data 

10501801 0.0 IO. IO. 0. 0. 0. 0. 1.03 
10501901 0.0 IO. 10. 0. 0. 0. 0. 1.03 

*=:=*=*=*=*=*= 

* hyd diam 

* 

heat s h l l c ~ n  (OS 1 1) 
*=*=*=*=.=*=*p 

* 
* nh np geo ss leftbound 
10511ooo 1 5 1 1 0.0 
* meshflags 
10511100 0 I 

number intervals right bound 
I0511101 3 ,01725 
10511102 1 ,11725 
* composirion 
10511201 I 3 
10511202 4 4 
* sourceinterval 
10511301 0.0 4 
* ttmpaahlrrmeshno 
10511401 558.8 4 
10511402 500.0 5 
*left boundary data 
* bound vol incr be area code factor structure no 
10511501 05101OOOO OOaOO I 0 6.9270~-2 1 

10511601 9ooo10000 0 1 0 6.927%-2 1 
*source data 
10511701 0 0.0 0.0 0.0 1 
*additional boundary data 

10511801 0.0 10. 10.0.0.0.0. 1.0 1 
10511901 0.0 10. 10. 0. 0. 0.0. 1.0 1 

*=*=*=t=*=*=*r 

* beatmuEanr(0521) 
*=b=*,l=*=*=*s 

* nh np geo ss leftbound 
10521000 3 5 1 I 0.0 
* meshnags 
10521100 0 1 

number intervals right bund 
1052I101 3 .01607 
10521102 1 .11607 
* composirion 
10521201 1 3 
10521202 4 4 
* sourceintend 
10521301 0.0 4 
* tempemuremeshno 
10521401 558.8 4 
10521402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor smrcture no 
10521501 051020000 00000 I 0 58.8502e-2 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

80521502 05103oooO loo00 1 0 j.5723c-2 3 
10521502 051030000 loo00 1 0 3.5723 3 
................................................... 

*right botmdary data 

8 hyd diam 

* 

8 

8 

8 

'right boundary data 
1052161)l ~ 1 o o O O  0 I 0 58.8502~-2 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

80521602 900910000 0 1 0 3.5723e-2 3 
10521602 90001oooO 0 1 0 3.5723 5 
*c<<<<<<c<<<c<~<<<<<<<cc<e<<<<<<<<<<<c<ccc<cc~cc~~~ 

*source data 
10521701 0 0.0 0.0 0.0 3 
*additional boundary data 

10521801 0.0 10. 10. 0. 0. 0. 0. 1.03 
10521901 0.0 10. 10. 0. 0. 0. 0. 1.0 3 
t 
*=*=*=*=*=*=*= 

* 

8 

8 hyd diam 

* heat structure (0371) 
*=*=*=*=*=*=I= 

1 

* nh np geo ss leftbound 
10371000 I 5 1 I 0.0 
* mesh flags 
10371100 0 I 
* number intervals right bound 
10371101 3 ,01725 
10371102 1 ,11725 
* composition 
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10371201 1 3 
10371202 4 4 
* sourceinterval 
10371301 0.0 4 
* trmpcraturemeshno 
10371403 558.8 4 
10371402 500.0 5 

* bound vol incr bc area code factor struclure no 
10371501 05105oooO 00000 1 0 6.927Oe-2 I 
*right boundaty data 
10371601 9ooo1oooO 0 1 0 6.9270~-2 1 
*source data 
10371701 0 0.0 0.0 0.0 1 

*left boundary data 

*additional boundary data 
hyd diam 

10371801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
10371901 0.0 IO. 10. 0. 0. 0. 0. 1.0 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Passive Heat Structure in Loop 1 

* 
*=*=*=*=*=*=*= 
* heat structure (13 11) 
.=.='=*=.=I=*= 

* 
* nh np geo ss leftbound 
11311000 5 5 1 1 0.0 
* mesh flags 
11311100 0 1 
* number intervals right bound 
11;lllOl 3 ,02928 
11311102 1 ,12928 
* composition 
11311201 1 3 
11311202 4 4 
* source interval 
11311301 0.0 4 
* temperature mesh no 
11311401 558.8 4 
11311402 500.0 5 
*I& boundary data 
* bound vol incr bc area code factor structure no 
11311501 13101OOOO OoooO 1 0 44.2491e-2 1 
11311502 13201OCOO 00000 1 0 18.5282e-2 2 
11911503 133010000 00000 1 0 29.5618e-2 3 
11311504 133020000 00000 1 0 53.6577e-2 4 
11311505 13303oooO 00000 1 0 20.4033e-2 5 

11311601 909010000 0 1 0 44.2491~2 1 
11311602 90001MxM 0 1 0 18.5282e-2 2 
11311603 900010000 0 1 0 29.5618e-2 3 
11311604 900010000 0 1 0 53.6577~2 4 
31311605 9oo010000 0 1 0 20.4033e-2 5 
*source data 
11311701 0 0.0 0.0 0.0 5 
*additional boundary data * hyd diam 
ll3ll8Ol 0.0 10. 10. 0.0.0.0.  1.05 
11311901 0.0 10. 10. 0. 0.0. 0. 1.05 

*=*=*=*=*=*=*= 
* heatsrmcblre(1511) 
t=*=*=*=*=*=*= 

*right boundary data 

1 

1 

* nh np geo ss leftbound 
11511000 1 5 1 1 0.0 
* meshflag 
11511100 0 I 
* number intervals right bound 
31511101 3 ,07579 
11511102 1 ,17579 
* composition 
11511201 1 3 
11511202 4 4 
* source interval 
11511301 0.0 4 
* temperature mesh no 
11511401 558.8 4 
11511402 500.0 5 
'left boundary data 
* bound vol incr bc area code factor structure no 
11511501 134010000 00000 1 0 31.6810e-2 1 
*right boundary data 

11511601 9ooolooOO 0 1 0 31.681oC2 1 
*source data 
11511701 0 0.0 0.0 0.0 I 
*additional boundary data 
8 hyd diam 
11511801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
11511901 0.0 10. 10.0. 0. 0. 0. 1.0 1 * 
*=*=*=*=*=*=*= 

heatstrucam(1521) 
*=*=*=*=*=*=*= 
8 

* nh np geo ss leftbound 
11521000 1 5 1 I 0.0 
* meshflags 
11521100 0 1 

numberintervals rightbound 
11521101 3 .07579 
11521102 1 .I7579 
* composition 
11521201 1 3 
11521202 4 4 

sourceinterval 
11521301 0.0 4 
* temperaturemeshno 
11521401 558.8 4 
11521402 500.0 5 

* boundvol incr bc areacodefactorskucamno 
'left boundary data 

*right boundary data 
11521501 1341ooMw) OOO 1 0 31.6810~-2 1 

11521601 9ooo1oooO 0 1 0 31.681oe-2 1 
*source data 
11521701 0 0.0 0.0 0.0 1 
*additional boundary data 

11521801 0.0 10. 10.0.0.0.0. 1.0 1 
11521901 0.0 10. 10. 0. 0. 0.0. 1.0 1 * 
*=*=*=*=*=*=*= 
* heat rrmctuIe (153 1) 
*=.=*=*=*=*=*= 

* nh np geo ss leftbound 
11531000 1 4 I 1 0.0 
* meshflags 
11531100 0 1 
* number intervals right bound 
11531101 3 ,012 
* composition 
11531201 1 3 
* sourceinterval 
11531301 0.0 3 
* tempemuremeshno 
11531401 558.8 4 
*left boundary data 
* bound vol incr bc area codc factor smcture no 

hyd diam 

* 

11531501 134010000 00000 1 0 26.6434e-2 1 
'right boundary data 
11531601 134100000 OOO00 1 0 26.6434e-2 1 
*source data 
11531701 0 0.0 0.0 0.0 1 
'additional boundary data 

11531801 0.0 10. 10. 0. 0.0. 0. 1.0 1 
11531901 0.0 10. IO. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=I= 

* heatsrmcture(1351) 

8 hyd diam 

*=*=*=*=*=*=*= 
* 

nh np geo ss leftbound 
11351000 21 5 1 1 0.0 
* mesh flags 
ll3SllOO 0 1 
* n u m b e r i n t d s  rightbound 
11351101 3 ,02264 
11351102 1 .I2264 
* composition 
11351201 1 3 
11351202 4 4 
* sourceinterval 
11351301 0.0 4 
* temperature mesh no 
113.51401 558.8 4 
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11351402 500.0 5 

* bound vol incr bc area code factor structure no 
11351501 13501oooO 00000 1 0 16.3520~-2 1 
11351502 13502oooO OoooO 1 0 31.8100e-2 2 
11351503 13503oooO 00000 1 0 31.81OOe-2 3 
11351504 135040000 00000 1 0 9.0369e-2 4 
11351505 13505oooO 00000 1 0 18.0930~-2 5 
11351506 135060000 00000 1 0 12.667Oe-2 6 
11351507 13507oooO OoooO 1 0 13.663Oe-2 7 
11351508 13508oooO 00000 1 0 7.6706e-2 8 
11351509 135090000 oooO0 1 0 7.6706e-2 9 
11351510 135100000 00000 1 0 10.188Oe-2 10 
113515I1 13511oooO 00000 1 0 10.352Oe-2 I 1  
11351512 13512oooO 00000 1 0 9.7005~2 12 
11351513 13513oooO 00000 1 0 32.0100~-2 13 
11351514 13514oooO OOO00 1 0 9.7005e-2 14 
11353515 135150000 00000 1 0 10.352Oe-2 15 
I1351516 135160000 00000 1 0 10.1880e-2 16 
11351517 135170000 00000 1 0 7.6706e-2 17 
11351518 13518oooO 00000 1 0 7.6706e-2 18 
11351519 135190000 00000 1 0 13.6630e-2 19 
11351520 13520oooO 00000 1 0 12.6670~2 20 
11351521 135210000 00000 1 0 18.093k-2 21 

31351601 9ooo1oooO 00000 1 0 16.3520e-2 1 
11351602 9ooolOOOO 00000 1 0 31.8100e-2 2 
11351603 9oooloooO 00000 1 0 31.8100e-2 3 
11351604 90001OooO OoooO 1 0 9.0369e-2 4 
11351605 900010000 ooOo0 1 0 18.093Oe-2 5 
11351606 9oooloooO 00000 I 0 12.667Oe-2 6 
11351607 9OOOlooOO 00000 1 0 13.663Oe-2 7 
11351608 90001oooO 00000 1 0 7.6706e-2 8 
11351609 9ooolooOO OoooO 1 0 7.6706e-2 9 
11351610 9ooo1OOOO 00000 I 0 10.188Oe-2 10 
11351611 9oooloooO 00000 1 0 10.3520e-2 11 
11351612 900010000 00OOO 1 0 9.7005e-2 12 
11351613 90001oooO 00000 1 0 32.0100e-2 13 
11351614 9oOolooOO 00000 1 0 9.7005e-2 14 
11351615 9oooloooO 00000 1 0 10.352Oe-2 15 
11351616 9ooo1oooO ODOOO 1 0 10.188&2 16 
11351617 9oooloooO 00000 1 0 7.6706e-2 17 
11351618 9oM)IOooO 00000 1 0 7.67%-2 18 

*I& boundary data 

'right boundary data 

11351619 90001OOOO OOO00 1 0 13.6630e-2 19 
11351620 90001oooO 00000 I 0 12.667Oe-2 20 
11351621 9OOOlOOOO 00000 1 0 18.093Oe-2 21 
*source data 
11351701 0 0.0 0.0 0.0 21 
*additional boundary data * hyd dim 
11351801 0.0 10. 10. 0.0.0.0. 1.021 
11351903 0.0 IO. 10. 0.0. 0. 0. 1.021 

*=*=*=*=*=*=*= 
* heatsmcture(1361) 

* 

*=*=*=*=*E*=*= 
* 
* nh np geo ss leftbound 
11361000 1 5 I 1 0.0 
* meshnags 
11361100 0 1 
* number intervals right bound 
31361101 3 .33 
11361102 1 .43 

11361201 I 3 
11361202 4 4 
* source interval 
I1361301 0.0 4 
* temperature mesh no 
11361401 558.8 4 
11361402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structuse no 
11361501 136010000 00000 1 0 30.3030e-2 1 

11361601 900010000 0 1 0 30.303Oe-2 I 
*source data 
11361701 0 0.0 0.0 0.0 1 
'additional boundary data 

I1361801 0.0 IO. 10.0.0.0.0. 1.0 1 
11361901 0.0 10. 10.0.0.0.0. 1.0 I * 
*=*=*=*=*=*=*= 

* composition 

*right boundaly data 

8 hyd d i m  

* hcatstnraun(lS81) 
*=*=t=&*=b=*= 

* 
* nh np geo ss leftbound 
11381OOO 6 5 1 1 0.0 
* mesh flags 
11381100 0 1 

11381101 3 .02711 
11381102 1 .I2711 

composition 
11381201 1 3 
11381202 4 4 

sourceintaval 
11381301 0.0 4 
* t emphuemeshno 
11383401 558.8 4 
11381402 500.0 5 
'left boundary data 
* boundvol incr bc areacodefactarstrucaneno 
11381501 442010000 00000 1 0 2.3123e-2 1 
11381502 13701oooO 00000 
11381503 13702oooO 00000 
11381504 13801oooO 00000 
11381505 13901oooO 00000 
11381506 13902oooO 00000 
*right boundary data 
11381601 9ooolooOo 00000 
11381602 9OOOlWOO 00000 
11381603 9oOo10000 00000 
11381604 9ooo1oooO 00000 
11381605 9oooloooO 00000 
11381606 90001OOOO 00000 
*source data 
11381701 0 0.0 0.0 0.0 6 
*additional boundary data 

11381801 0.0 10. 10.0.0.0.0. 1.06 
11381901 0.0 10. 10.0.0.0.0. 1.06 

* numbcr imervals right bound 

* hyd dim 

* 
*=*=*=*=*,*=*= 

heat structure (1601) 
*=.=I=*=*=*=*= 

* 
nh np geo ss leftbound 

11601OOO 1 5 1 1 0.0 
meshflags 

11601100 0 1 

11601101 3 .02521 
11601102 1 ,12521 
* composition 
11601201 1 3 
11601202 4 4 
* sourceinte~al 
11601301 0.0 4 
* temperaturemeshno 
11601401 558.8 4 
11601402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor smcture no 
11601501 16001oooO 00000 1 0 2.5329 1 

11601601 9ooolooOo 0 1 0 2.5329 1 

11601701 0 0.0 0.0 0.0 1 

hyd &am 
11601801 0.0 10. 10.0. 0.0.0. 1.0 1 
11601901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

number intervals right bound 

*right boundary data 

*source data 

'additional boundary data * 

8 

*=*=*=*=*=*=*= 
* heat structure (1611) 
*=*=*=*=*=t-*= 

* 
nh np geo ss ldtbound 

11611000 3 5 1 1 0.0 
* meshtlags 
11611100 0 1 
* number intervals right bound 
11611101 ; ,01411 
11611102 1 ,11411 
* composition 
I1611201 I 3 
11611202 4 4 

0 49.353le-2 2 
0 32.5011e-2 3 
0 11.4481e-2 4 
0 25.35%-2 5 
0 17.32%-2 6 

0 2.3lE.e-2 1 
0 49.3531e-2 2 
0 32.5011~2 3 
0 11.4481e-2 4 
0 25.356Oe-2 5 
0 17.3294e-2 6 
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* sourceinterval 
11611301 0.0 4 
* temperaturemeshno 
11611401 558.8 4 
11611402 500.0 5 
*I& boundary data 
* bound vol incr be area code factor mucture no 
11611501 160M0000 00000 1 0 2.5052 1 
11611502 16003oooO 00000 1 0 2.5052 2 
11611503 16004oooO 00000 1 0 3.6154 3 
*right boundary data 
11611601 9oOoloooO 00000 1 0 2.5052 1 
11611602 9oOoloooO 00000 1 0 2.5052 2 
11611603 9oOoloooO 00000 1 0 3.6154 3 
*source data 
11611701 0 0.0 0.0 0.0 3 
*additional boundary data 

1161 1801 0.0 10. 10.0. 0. 0. 0. 1.0 3 
11611901 0.0 10. 10.0.0.0.0, 1.03 

8 hyd diam 

8 

*=*=*=*=*a=*= 
* heaistmaure(1621) 
*=*=*=*=*=*=*= 
8 

* nh np geo ss leftbound 
11621000 1 5 1 1 0.0 
* meshflags 
11621100 0 1 
* number intends right bound 
11621101 3 ,05357 
11621102 1 ,15357 

composition 
11621201 1 3 
11621202 4 4 
* sourceintmral 
11621301 0.0 4 
* temperaturemeshno 
11621401 558.8 4 
11621402 500.0 5 
*left boundary data 
* bound vol incr be area code factor sauclure no 
11621501 16101oooO 00000 1 0 15.2000e-2 1 
*right boundary data 
11621601 9OOO10000 0 1 0 15.2OOOe-2 1 
*source data 
11621701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd diam 
11621801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
11621901 0.0 10. 10. 0. 0. 0.0. 1.0 1 * 
*=*=*=*=*=*=*= 

heat structure (1631) 
*=*=*a=*=*=.= 
8 

* nh np geo ss leftbound 
11631000 4 4 1 1 0.0 
* meshflags 
11631100 0 1 
* number intervals right bound 
11631101 3 ,0006 
* composition 
11631201 1 3 

source interval 
11631301 0.0 3 
* temperahlremeshno 
11631401 558.8 4 
*left boundary data 
* bound vol incr bc area code factor structure no 
11631501 161010000 00000 1 0 0.6606 I 
11631502 16102oooO 00000 1 0 0.6430 2 
11631503 161030000 00000 1 0 0.6431 3 
11631504 162010000 00000 1 0 0.2704 4 
'right boundary data 
11631601 165010000 00000 1 0 0.6606 1 
11631602 164010000 00000 1 0 0.6430 2 
11631603 164010000 00000 1 0 0.6431 3 
11631604 163010000 00000 1 0 0.2704 4 
*source data 
11631701 0 0.0 0.0 0.0 4 
'additional boundary data 

11631801 0.0 IO. 10.0.0. 0.0. 1.04 
11631901 0.0 10. 10.0, 0. 0.0. 1.04 

* hyd diam 

* 
*=.=*=*=*=*=*= 
* heat saucture(l641) 
*=*=*=*=*=*=*= 

* nh np geo ss leftbound 
11641000 8 5 1 1 0.0 
* meshflags 
11641100 0 1 
* number intervals right bound 
11641101 3 ,00756 
11641102 1 .lo756 
* composition 
11641201 1 3 
11641202 4 4 
* m e i n t a d  
11641301 0.0 4 
* temperaturemeshno 
11641401 558.8 4 
11641402 500.0 5 
*left boundary data 

bound vol incr bc area code factor sbuchve no 
11641501 16001oooO 00000 I 0 0.8075 1 
11641502 16002oooO 00000 1 0 0.8075 2 
11641503 16003oooO 00000 1 0 1.1654 3 
11641504 160040000 00000 1 0 0.4866 4 
11641505 16101oooO 00000 1 0 0.2793 5 
11641506 16102oooO 00000 1 0 0.2666 6 
11641507 16103oooO 00000 1 0 0.2666 7 
11641508 16301oooO 00000 1 0 0.1121 8 

11641601 9ooo1oooO 0 1 0 0.8075 1 
11641602 9ooo1oooO 0 1 0 0.8075 2 
11641643 9oOoloooO 0 1 0 1.1654 3 
11641604 900010000 0 1 0 0.4866 4 
11641605 9ooo1oooO 0 1 0 0.2793 5 
11641606 9oOoloooO 0 1 0 0.2666 6 
11641607 9oOoloooO 0 1 0 0.2666 7 
11641608 9oOo1oooO 0 1 0 0.1121 8 
*source data 
11641701 0 0.0 0.0 0.0 8 
'additional boundary data 

hyd diam 
11641801 0.0 10. 10. 0. 0. 0. 0. 1.0 8 
11641901 0.0 10. 10. 0.0. 0. 0. 1.08 

*=*=*=*=.=*=*= 

8 

*right boundary data 

* 

* 

* heatmucture(1651) 
*=*=.=*=*=*=*= 

* nh up geo ss leftbound 
11651000 1 5 I 1 0.0 
* mesh flags 
11651100 0 1 
* number i n t e n d s  right bound 
11651101 3 ,03314 
11651102 I .13314 
* composition 
11651201 1 3 
11651202 4 4 
* sourceintend 
11651301 0.0 4 

tempcrarurrmeshno 
11651401 558.8 4 
11651402 500.0 5 
*left boundary data 
* boundvol ina bc areacodefactormuctureno 
11651501 16801oooO 00000 1 0 2.8713 1 

11651601 9ooo1oooO 0 1 0 2.8713 I 
*source data 
11651701 0 0.0 0.0 0.0 I 
*additional boundary data 

11651801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
11651901 0.0 10. 10. 0.0.0. 0. 1.0 1 

*right boundary data 

8 hyd diam 

* 
*=*=*=*=*=*=*= 
* heat structure (1661) 
*=*=*=*=*=*=I= 
* 
* nh np geo SI leftbound 
11661000 2 5 1 1 0.0 
* mesh flags 
11661100 0 I 
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* number intervals right bund 
11661101 3 .02578 
11661102 1 .I2578 
* composition 
11661201 1 3 
11661202 4 4 
* sourceinterval 
11661301 0.0 4 

cernperaMe mesh no 
11661401 558.8 4 
11661402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
11661501 162010000 00000 1 0 ,8483 I 
11661502 163010000 00000 1 0 ,6724 2 

11661601 9ooolooOO 0 1 0 ,8483 1 
11661602 9ooo1oooO 0 1 0 ,6724 2 
*source data 
11661701 0 0.0 0.0 0.0 2 
*additional bow- data 
8 hyd diam 
11661801 0.0 10. 10.0.0. 0.0. 1.02 

*right boundary data 

11661901 0.0 10. 10.0. 0. 0.0. 1.0 2 

*=*=*=*=*=I=*= 

heatstruchrrc(1671) *=*=*=*=*=*=*= 

8 

8 

* nh np geo ss leftbound 
11671000 1 5 1 1 0.0 
* meshflags 
11671100 0 1 
* nmkintervals rightbound 
11671101 3 ,03298 
11671102 1 ,13298 
* composition 
11671201 1 3 
11671202 4 4 
* sourceintewal 
11671301 0.0 4 
* temperanxemeshno 
11671401 558.8 4 
11671402 500.0 5 
*left boundary data 

bound vol incr bc area code factor structure no 
11671501 164010000 OOOOO 1 0 2.5407 1 
*right boundary data 
11671601 90001oooO 0 1 0 2.5407 1 
*source data 
11671701 0 0.0 0.0 0.0 1 
'additional boundary data 
8 hyd dim 
11671801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
11671901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*n*=*=*=*= 
* heat structure (1681) 
*=*=+=*=*=*=r= 

8 

* 
* nh np geo ss leftbound 
11681000 1 5 1 1 0.0 
* meshflags 
11681100 0 1 

number intervals right bound 
11681101 3 ,05310 
11681102 1 ,13310 
* composition 
11681201 1 3 
11681202 4 4 
* sourceinterval 
11681301 0.0 4 
* temperam mesh no 
11681401 558.8 4 
11681402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
11681501 165010000 00000 1 0 1.1504 1 
*right boundary data 
11681601 900010000 0 1 0 1.1504 1 
'source data 
11681701 0 0.0 0.0 0.0 1 
*additional boundary data 
* hyd diam 
11681801 0.0 10. 10.0.0. 0.0. 1.0 1 

11681901 0.0 10. 10. 0. O.O.O. 1.0 1 

*,*=*,*=*=*E*= 

* 

heat structure (1691) 
*=*=*=*=*=*s*= 

* nh np geo ss leftbound 
11691000 1 5 1 1 0.0 
* meshflags 
11691100 0 1 

number intervals right bound 
11691101 3 .OW18 
11691102 1 ,10418 

composition 
11691201 1 3 
11691202 4 4 
* sourceinterval 
11691301 0.0 4 

tanperahremeshno 
11691401 558.8 4 
11691402 500.0 5 
*left boundary data 

bound MI incr bc area code factor seucture no 
11691501 16601ooOO ODOOO 1 0 3.7374 1 
'rightboundarydata 
11691601 9ooolO000 0 1 0 3.7374 1 
*source data 
11691701 0 0.0 0.0 0.0 1 
'additional boundary data 
8 hyd dim 
11691801 0.0 10. IO. O.O.O. 0. 1.0 1 
11691901 0.0 10. 10.0.0.0.0. 1.0 1 

.=*=*=*I*=*=*= 
* heat structure (1701) 
*,*,*,.3,*=*= 

* 

* 
nh np geo ss leftbound 

11701000 4 5 1 1 0.0 
* meshflags 
11701100 0 1 

mbermtmals rightbound 
11701101 3 ,00276 
11701102 1 .LO276 
* composition 
11701201 1 3 
11701202 4 4 
* sourceinterval 
11701301 0.0 4 

temperature mesh no 
11701401 558.8 4 
11701402 500.0 5 

* bound vol incr bc area code factor structure no 
11701501 16701oooO 00000 I 0 0.9039 I 
11701502 16702W ooOo0 1 0 1.3024 2 
11701503 16703ooOO OOOOO 1 0 1.3024 3 
11701504 167040000 OoooO 1 0 1.3024 4 

11701601 900010000 0 1 0 0.9039 1 
11701602 9OOOlO000 0 I 0 1.3024 2 
11701603 9ooo1oooO 0 1 0 1.3024 3 
11701604 9ooO1oooO 0 1 0 1.3024 4 
*source data 
11701701 0 0.0 0.0 0.0 4 
*additional boundary data * hyd diam 
11701801 0.0 10. 10. 0.0. 0. 0. 1.04 
11701901 0.0 10. 10.0.0.0. 0. 1.04 

*left boundary data 

'right boundary data 

* 
*=*=*=*=*=I=*= 

* heat structure (171 1) 
*=*=*=*=*=*=*= 
1 

* nh np geo ss leftbound 
11711000 2 5 I 1 0.0 
* meshflags 
11711100 0 I 
* number intervals risht bound 
11711101 3 ,00420 
11711102 1 .I0420 
* composition 
11711201 1 3 
11711202 4 4 
* source interval 
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11711301 0.0 4 
* temp-aturemeshno 
11711401 558.8 4 
11711402 500.0 5 

* bound vol incr bc area code factor structure no 
11711501 16901oo00 loo00 1 0 2.61 2 
*right boundary data 
11711601 9oOoloo00 0 1 0 2.61 2 
*souIce data 
11711701 0 0.0 0.0 0.0 2 
*additional boundary data * hyd dim 

*left bounaary data 

11713801 0.0 10. 10. 0.0. 0. 0. 1.02 
11711901 0.010. 10.0.0.0.0. 1.02 * 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******* Passive Heat Snucture in Loop 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*=*=*=*=*=.=*= 

heat structure (23 11) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
12311ooo 5 5 1 1 0.0 
* meshflags 
12311100 0 1 
* numberintervals rightbound 
12311101 3 ,02928 
12311102 1 ,12928 
* composition 
12311201 1 3 
12311202 4 4 
* sourceinterval 
12311301 0.0 4 

temperature mesh no 
12311401 558.8 4 
12311402 500.0 5 
*left boundary data 
* boundvol incr bc arcaccdefactormuctureno 
12311501 231010000 00000 I 0 44.2491e-2 1 
12311502 23201oooO 00000 1 0 18.5282e-2 2 
12311503 23301oooO 00000 1 0 29.5618e-2 3 
12311504 233020000 00000 1 0 53.6577e-2 4 
12311505 233030000 00000 1 0 20.4033e-2 5 

12311601 90001oo00 0 1 0 44.2491e-2 1 
12311602 90001oooO 0 1 0 18.5282e-2 2 
12311603 900010000 0 1 0 29.5618~-2 3 
12311604 9OOOlOM)o 0 1 0 53.6577e-2 4 
12311605 900010000 0 1 0 20.4033e-2 5 
*source data 
12311701 0 0.0 0.0 0.0 5 
*additional boundary data * hyd dim 
12311801 0.0 10. 10.0.0.0.0. 1.05 
12311901 0.0 10. 10. 0. 0. 0. 0. 1.05 

*=*=*=*=*=*=*= 
* heat srmcture (25 1 1) 

'right boundary data 

* 

*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
12511000 1 5 1 1 0.0 
* meshflags 
12511100 0 1 
* number intervals right bound 
12511101 3 ,07579 
12511102 1 ,17579 
* composition 
12511201 1 3 
12511202 4 4 
* source interval 
12511301 0.0 4 
* temperature mesh no 
12511401 558.8 4 
12511402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
12511501 23401oooO 00ooO 1 0 31.6810e-2 I 
*right boundary data 
12511601 900010000 0 1 0 31.6810e-2 1 
*source data 

'****** 

12511701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd dim 
12511801 0.0 10. 10.0.0.0.0. 1.0 1 
12511901 0.0 10. 10.0.0.0.0. 1.0 1 * 
*=*=*=*=*=*=*= 

heat structure (2521) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
12521000 1 5 1 I 0.0 
* meshflags 
12521100 0 1 
* numberintervals rightbound 
12521101 3 ,07579 
12521102 1 ,17579 

composition 
12521201 1 3 
12521202 4 4 
* sourceintend 
12521301 0.0 4 

temperaaurmeshno 
12521401 558.8 4 
12521402 500.0 5 

* boundvol  in^ bc areacodefactorsmtctureno 
12521501 234100000 00000 1 0 31.6810~-2 1 
*right boundary data 
12521601 9OOOlooOO 0 1 0 31.681Oe-2 1 
*sOuIce data 
12521701 0 0.0 0.0 0.0 1 
*additional boundary data 

12521801 0.0 10. 10.0.0.0.0. 1.0 1 
12521901 0.0 10. 10.0.0.0.0. 1.0 1 

'left boundary data 

* hyd dim 

* 
*=Id=*=*=*=*= 

* heat s t r u c w  (253 1) 
*=I=*=*=*=*=*= 

* 
* nh np geo ss leftbound 
12531000 1 4 1 1 0.0 
* meshflags 
12531100 0 1 
* number intervals right bound 
12531101 3 ,012 
* composition 
12531201 1 3 

SO~interVal 
12531301 0.0 3 
* tempaawmeshno 
12531401 558.8 4 
*left boundary data 
* boundvol incr bc areacodefactorstructureno 
12531501 23401oooO 00000 1 0 26.6434e-2 1 
'right boundary data 
12531601 234100000 OoooO 1 0 26.6434e-2 1 
*source data 
12531701 0 0.0 0.0 0.0 1 
*additional boundary data 

12531801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12531901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=*= 
* heat s o ~ c t u f f  (2351) 
*=*=*=*=*=*=*= 

* nh np geo ss leftbound 

* hyd diam 

* 

~ 12351000 21 5 1 1 0.0 
, * meshflags 

l23Sll00 0 I 
* number intervals right bound 
12351101 3 ,02264 
12351102 1 12264 
* composition 
12351201 1 3 
12351202 4 4 
* sourceinterval 
12351301 0.0 4 
* temperature mesh no 
12351401 558.8 4 
12351402 5000 5 
*left boundary data 
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* bound vol mcr bc area code factor structure no 
12351501 2350loooO 00000 1 0 16.3520~-2 I 
12351502 23502oooO 00000 1 0 31.81oOe-2 2 
12351503 23503oooO 00000 1 0 31.81oOe-2 3 
12351504 235040000 00000 1 0 9.0369e-2 4 
12351505 235050000 00000 1 0 18.0930~-2 5 
12351506 235060000 00000 1 0 12.6670e-2 6 
I2351507 23507oooO 00000 I 0 13.6630~-2 7 
12351508 23508oooO 00000 1 0 7.6706e-2 8 
12351509 235090000 00000 1 0 7.6706~-2 9 
12351510 235100000 00000 1 0 10.1880~-2 10 
12351511 23511oooO 00000 1 0 IO.352Oe-2 11 
12351512 23512oooO 00000 1 0 9.7005e-2 12 
12351533 23513oooO 00000 I 0 32.01OOe-2 13 
12351514 23514oooO 00000 1 0 9.7005e-2 14 
12351515 23515oooO 00000 1 0 10.3520~-2 15 
12351516 235160000 00000 1 0 10.188Oe-2 16 
12351517 23517oooO 00000 1 0 7.6706e-2 17 
12351518 235180000 00000 1 0 7.6706e-2 IS 
12351519 235190000 00000 1 0 13.663Oe-2 19 
12351520 235200000 00000 1 0 12.667Oe-2 20 
12351521 235210000 00000 1 0 18.093Oe-2 21 
*right boundary data 
12351601 9OOO10000 00000 1 0 16.352Oe-2 1 
12351602 9ooo10000 00000 1 0 31.8100e-2 2 
12351603 9OOO1oooO 00000 1 0 31.8100e-2 3 
12351604 90001oooO OOMX) 1 0 9.0369~-2 4 
12351605 90001oooO oo00 1 0 18.0930e-2 5 
12351606 9ooo1OooO 00000 1 0 l2.6670C-2 6 
12351607 9OOO1OooO 00000 1 0 13.6630~2 7 
12351608 9OOO1oooO 00000 1 0 7.6706e-2 8 
32351609 9OOOloooO 00000 1 0 7.6706e-2 9 
12351610 90001oooO 00000 1 0 10.1880e-2 10 

12351612 900010000 ooO00 1 0 9.7005e-2 12 

12351614 90001oooO 00000 I 0 9.7005e-2 14 
12351615 9OOO1oooO 00000 1 0 10.3520e-2 15 
12351616 9OOO1oooO 00000 1 0 10.1880e-2 16 
12351617 9 ~ 1 o o o O  00000 1 0 7.6706e-2 17 
12351618 90001oooO 00000 1 0 7.6706e-2 18 
12351619 9OOOloooO 00000 1 0 13.663Oe-2 19 
12351620 9oOoloooO OOO00 I 0 12.6670e-2 20 
12351621 90001oooO ooOo0 I 0 18.0930e-2 21 
*source data 
12351701 0 0.0 0.0 0.0 21 
*additional boundary data * hyd dim 
12351801 0.0 10. 10.0. 0.0. 0. 1.021 
12351901 0.0 10. 10. 0. 0. 0. 0. 1.021 

*=*=*,*=*=*=*= 
heat smrchw (2361) 

12351611 90001oooO 00000 I 0 10.352Oe-2 11 

12351613 9OOO1oooO 00000 1 0 32.01OOe-2 13 

* 

I=*=*=*=*=*=*= 

* 
oh np geo ss ldtbound 

12361000 1 5 1 1 0.0 
* mesh flags 
12361100 0 I 
* number infervals right bound 
12361101 3 33 
12361102 1 .43 
* composition 
12361201 1 3 
12361202 4 4 
* sourceinterval 
12361301 0.0 4 
* temperatw mesh no 
12361401 558.8 4 
12361402 500.0 5 
*left boundary data 

bound vol incr be area code factor structure no 
12361501 236010000 00000 1 0 30.303Oe-2 1 
*right boundary data 
12361601 9OOO1OooO 0 1 0 30.5030e-2 1 
*source data 
12361701 0 0.0 0.0 0.0 1 
*additional boundary data 

hyd d i m  
12361801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12361901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=*= 
* heat structure (2381) 
*=*=*=*=*=*=*= 

* 

* 

* 
* nh np geo ss leftbound 
12381000 6 5 1 I 0.0 
* meshflags 
12381100 0 1 
* number intervals right bound 
12381101 3 .02711 
12381102 1 .l2711 
* composition 
12381201 1 3 
12381202 4 4 
* sourceintaval 
12381301 0.0 4 
* temperaturemeshno 
12381401 558.8 4 
12381402 500.0 5 
*left bounda~~ data 
* bound vol incr bc area code factor structure no 
I2381501 54201oooO 00000 I 0 2.3123~-2 1 
12381502 23701oooO 00000 1 0 49.353le-2 2 
12381503 23702oooO 00000 1 0 32.501le-2 3 
12381504 238OloooO 00000 0 11.4481~-2 4 
12381505 23901oooO 00000 0 25.3560~-2 5 
12381506 23902oooO oo00 0 17.3294e-2 6 
'right boundary data 
12381601 9ooo1oooO 00000 0 2.3123e-2 1 
12381602 9ooo1oooO OOMX, 0 49.3531e-2 2 
12381603 90001oooO 00000 0 32.5011~-2 3 
12381604 9OOO1OOOO 00000 0 11.4481e-2 4 
12381605 90001oooO M)ooo 0 25.356Oe-2 5 
12381606 900010000 ODMX) 0 17.3294e-2 6 
*source data 
12381701 0 0.0 0.0 0.0 6 
*additional bounda~~ data 

hyd dim 
12381801 0.0 10. 10. 0. 0. 0.0. 1.06 
12381901 0.0 10. 10. 0.0.0.0. 1.06 

*=*=*=*=*=*=.= 
* heat structure (2601) 
a=*=*=*=*=*=*= 

* 

8 

* 
nh np geo ss Idrbound 

12601000 1 5 1 1 0.0 
* mesh flags 
12601100 0 I 
* number iutervals right bound 
12601101 3 .OB21 
12601102 1 ,12521 
* composition 
12601201 1 3 
12601202 4 4 
* source interval 
12601301 0.0 4 
* temperature mesh no 
12601401 558.8 4 
12601402 500.0 5 
*left boundary data 
* bound vol incr b area code &tor suucture no 
12601501 26001oooO 00000 1 0 2.5329 1 
*right boundary data 
12601601 9ooo1oooO 0 1 0 2.5329 1 
*source data 
12601701 0 0.0 0.0 0.0 1 
*addhionat boundary data 

hyd dim 
12601801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12601901 0.0 10. 10.0.0.0. 0. 1.0 1 

* 

* 
*=*=*=*=*=*=*= 
* heat structure (261 1) 
*=a=*=*=*=*=*= 

* nh np geo ss leftbound 
12611000 3 5 I 1 0.0 
* mesh flags 
12611100 0 I 
* number intervals rizht bound 
12611101 3 ,01411 
12611102 1 ,11411 
* composition 
12611201 1 3 
12611202 4 4 
* source interval 
12611301 0.0 4 



t e m p m e m e s h n o  
12611401 558.8 4 
12611402 500.0 5 
*left boundary data 
* boundvol incr bc area 
12611501 26002oooO 00000 
12611502 26003oooO 00000 
12611503 26004oooO 00000 

12611601 9OOO1oooO OoooO 
12611602 9ooo1oooO OoooO 
12611603 9ooo10000 00000 
*source data 
12611701 0 0.0 0.0 0.0 3 

8 hvd diam 

*right boundary data 

'additional boundary data 

ode faaor structure no 
0 2.5052 1 
0 2.5052 2 
0 3.6154 3 

0 2.5052 1 
0 2.5052 2 
0 3.6154 3 

12611801 0.i 10. 10.0.0.0.0. 1.03 
12611901 0.0 10. 10.0.0.0.0. 1.03 

*=a=*=*=*=*=*= 
* 

* heatsfllcnue(2621) 
*=*=*=*=*=*=*= 

* nb np geo ss leflbwnd 
12621000 1 5 1 1 0.0 
* meshflags 
12621100 0 1 

number intervals right bound 
12621101 3 .OS357 
12621102 1 .15357 
* composition 
12621201 1 3 
12621202 4 4 

sourceinterval 
12621301 0.0 4 
* tanpenture mesh no 
12621401 558.8 4 
12621402 500.0 5 
'left boundary data 
* bound vol incr bc area code factor structure no 
12621501 261010000 00000 1 0 15.2ooOe-2 1 
*right boundary data 
12621601 90001oooO 0 1 0 15.2OOOe-2 1 
*source data 
12621701 0 0.0 0.0 0.0 1 
*additional boundary data 

12621801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12621901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

hyd diam 

8 

*=*=*=*E*=*=*= 
* heat mu~ture (263 1) 
*=I=*=*=*=*=*= 

* 
* nh np geo ss leftbound 
12631000 4 4 1 1 0.0 
* meshflags 
12631100 0 1 
* number intervals right bound 
12631101 3 ,0006 
* composition 
12631201 1 3 
* sourceinterval 
12631301 0.0 3 
* temperature mesh no 
12631401 558.8 4 
*left boundary data 
* bound vol incr hc area code factor structure no 
12631501 261010000 00000 1 0 0.6606 1 
12631502 26102oooO 00000 1 0 0.6430 2 
12631503 26103ooM) 0OM)o 1 0 0.6431 3 
12631504 262010000 ooO00 1 0 0.2704 4 

12631601 265010000 00000 1 0 0.6606 1 
12631602 264010000 00000 1 0 0.6430 2 
12631603 264010000 00000 1 0 0.6431 3 
12631604 26301ooM) 00000 1 0 0.2704 4 
*source data 
12631701 0 0.0 0.0 0.0 4 
'additional boundary data 

12631801 0.0 10. 10. 0.0.0.0.  1.04 
12631901 0 0  10. 10. 0.0 .0 .  0. 1.04 

*=*=*=*=*=*=*= 

'right boundary data 

* hyd diam 

* 

* heatskucme(2641) 
*=*=i=*=*=*=*= 
8 

* nh np geo ss leftbound 
12641000 8 5 1 1 0.0 
* meshflags 
12641100 0 1 

number intervals right bound 
12641101 3 .00756 
12641102 1 .lo756 
* composition 
12641201 1 3 
12641202 4 4 
* sourceinterval 
12641301 0.0 4 
* tempcramremeshno 
12641401 558.8 4 
12641402 500.0 5 

* bound vol incr bc area code facror structure no 
12641501 26001oooO ooOo0 1 0 0.8075 I 
12641502 26002oooO 00000 I 0 0.8075 2 
12641503 26003oooO 00000 I 0 1.1654 3 
12641504 26004oooO 00000 1 0 0.4866 4 
12641505 26101oooO 00000 1 0 0.2793 5 
12641506 26102oooO 00000 1 0 0.2666 6 
12641507 261030000 00000 I 0 0.2666 7 
12641508 26301oooO 00000 1 0 0.1121 8 

12641601 9ooOlMHX) 0 1 0 0.8075 1 
12641602 90001ooOo 0 1 0 0.8075 2 
12641603 9ooO1oooO 0 1 0 1.1654 3 
32641604 9oooloooO 0 1 0 0.4866 4 
12641605 9ooO10000 0 1 0 0.2793 5 
12641606 900010000 0 1 0 0.2666 6 
12641607 9ooo1oooO 0 1 0 0.2666 7 
12643608 9oooloooO 0 I 0 0.1121 8 
*source dat?. 
32641701 0 0.0 0.0 0.0 8 
*additional boundary data 

hyd diam 
12641801 0.0 10. 10. 0.0. 0. 0. 1.0 8 
12641901 0.0 10. 10.0.0.0.0. 1.08 

*left boundary data 

'right boundary data 

8 

8 

*=I=*=*=*=*=*= 

* heat smcture (265 1) .;.*=*=*=*=*=*= 
8 

nh np gco s leftbound 
12651000 1 5 1 I 0.0 
* meshflags 
12651100 0 1 
* numberintetvals rightbound 
12651101 3 .03314 
12651102 1 ,13314 
* composition 
12651201 1 3 
12651202 4 4 

12651301 0.0 4 
* tempmuuremeshno 
12651401 558.8 4 
12651402 500.0 5 

* bound vol incr bc area code factor swcture no 
12651501 26801oooO 00OOO 1 0 2.8713 1 
*right boundary data 
12651601 9oo010000 0 I 0 2.8713 1 
*source data 
12651701 0 0.0 0.0 0.0 1 
'additional boundary data 

12651801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12651901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=*= 

* SOUrCeblWVd 

*left boundary data 

8 hyd diam 

1 

* heat structure (2661) 

* 
* nh np geo ss leftbound 
12661000 2 5 I 1 0.0 
* mesh flags 
12661100 0 1 
* number intervals right bound 
12661101 3 .02578 
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12661102 1 .12578 
* composition 
12661201 1 3 
12661202 4 4 
* sourceintetval 
12661301 0.0 4 
* temperature mesh no 
12661401 558.8 4 
12661402 500.0 5 
*left boundaty data 

bound vol incr bc area code factox s t ruc tu~~ no 
12661501 26201oooO 00000 1 0 ,8483 1 
12661502 26301oooO 00000 1 0 ,6724 2 
'right boundary data 
12661601 9oOoloooO 0 I 0 3483 1 
12661602 9oOO1oooO 0 I 0 ,6724 2 
*source data 
12661701 0 0.0 0.0 0.0 2 
*additional boundary data * hyd diam 
12661801 0.0 10. 10. 0. 0. 0. 0. 1.02 
12661901 0.0 10. 10.0.0.0.0. 1.0 2 * 
*=*=*=*=*=*=*= 
* heat structure (2671) 
*=*=*=*=*=*=*= 

* nh np geo ss leftbound 
12671000 1 5 1 1 0.0 
* meshflags 
12671100 0 1 
* number intervals right bound 
12671101 3 ,03298 
12671102 1 ,13298 
* composition 
12671201 1 3 
12671202 4 4 
* sourceinterval 
12671301 0.0 4 
* temperaturemeshno 
12671401 558.8 4 
12671402 500.0 5 
*left boundaty data 
* boundvol i n a  bc areaMdefactorstrumno 
12671501 264010000 ooOo0 1 0 2.5407 1 
*right boundary data 
12671601 9oOolOOOO 0 1 0 2.5407 1 
*source data 
12671701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd dim 
12671801 0.0 10. 10. 0. 0.0. 0. 1.0 1 
12671901 0.0 10. 10. 0.0.0.0. 1.0 1 

*=l)=*=*s*=*=*= 

* heat structure (268 1) 
I=*=*=*=*=*=*= 

* 

* 
* nh np geo ss leftbound 
12681000 1 5 1 1 0.0 
* mesh flags 
12681100 0 1 
* number intervals right bound 
12681101 3 .03310 
12681102 1 ,13310 

composition 
12681201 1 3 
12681202 4 4 
* source interval 
12681301 0.0 4 
* temperature mesh no 
12681401 558.8 4 
12681402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor m c t u r e  no 
12681501 265010000 00000 1 0 1.1504 1 
*right hundary data 
12681601 9OOO10000 0 1 0 1.1504 1 
*sowe data 
12681701 0 0.0 0.0 0.0 1 
*additional boundary data * hyd diam 
12681801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12681901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
* 

*=*=*=*=*=*=*= 
* heat structure (2691) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
12691000 1 5 1 1 0.0 
* meshflags 
12691100 0 1 
* number intervals right bound 
12691101 3 .00418 
12691102 1 ,10418 
* composition 
12691201 I 3 
12691202 4 4 
* SourceinteIVal 
12691301 0.0 4 
* temperahuemeshno 
12691401 558.8 4 
12691402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
12691501 26601ooOO 00000 1 0 3.7374 1 

12691601 9oOOlooOO 0 1 0 3.7374 1 
*source data 
12691701 0 0.0 0.0 0.0 1 
* a d d i r i d  boundary data * hyd diam 

*right boandary data 

12691801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
12691901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*,U=*=*,*=*, 

heat structure (2701) 
*=*=*=*=I=*=*= 

* 
* nh np geo ss leftbound 
12701000 4 5 1 1 0.0 

meshflags 
12701100 0 1 
* number intervals right bound 
12701101 3 ,00276 
12701102 1 ,10276 
* composition 
12701201 1 3 
12701202 4 4 
* x w c e  interval 
12701301 0.0 4 
* temperahuemeshno 
12701401 558.8 4 
12701402 500.0 5 
*left boundary data 
* boundvol incr bc areacodefactorsUtkXWCno 
lZ7OlMl 26101OWO 00000 1 0 0.9M9 I 
12701502 26702oooO 00000 1 0 1.3024 2 
12701503 26703oooO 00000 1 0 1.3024 3 
12701504 26704oooO 00000 1 0 1.3024 4 

12701601 900010000 0 1 0 0.9039 1 
12701602 900010000 0 1 0 1.3024 2 
12701603 9OOO1oooO 0 1 0 1.3024 3 
12701604 900010000 0 1 0 1.3024 4 
*source data 
12701701 0 0.0 0.0 0.0 4 
'additional boundary data * hyd diam 
I2701801 0.0 10. 10. 0. 0.0.0. 1.0 4 
12701901 0.0 10. 10. 0.0.0.0. 1.0 4 

*=*=*=*=*=*=*= 
* heat structure (271 1) 
*=*=*=*=*=*=*= 

'rightboundarydata 

* 

* nh np geo ss leftbound 
12711000 2 5 1 1 0.0 
* mesh flags 
12711100 0 1 
* number intervals right bound 
12711101 3 .00420 
12711102 1 ,10420 
* composition 
12711201 1 3 
12711202 4 4 
* source interval 
12711301 0.0 4 
* temperature mesh no 
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12711401 558.8 4 
12711402 500.0 5 

* boundvol incr bc areacode factorstructureno 
12711501 26901oooO loo00 1 0 2.61 2 
*right boundary data 
12711601 9ooo1oMx, 0 1 0 2.61 2 
*source data 
12711701 0 0.0 0.0 0.0 2 
*additional boundary data * hyd diam 
1271 1801 0.0 10. 10.0.0.0. 0. 1.0 2 
12711901 0.0 10. 10. 0. 0. 0. 0. 1.02 

*let? boundary data 

* 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *************** 
*I***** Passive Heat Srmcrure in Loop 3 
~ 8 ~ 8 8 8 ~ + ~ ~ 8 ~ ~ 8 ~ ~ 8 ~ 8 ~ ~ ~ 8 8 ~ ~ ~ ~ ~ ~ ~ 8 $ $ 8 ~ ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ 8 ~ 8 S ~ ~ 8 ~ *  

* 
*=*=*=*=*=*=*= 
* heat smcture (331 1) 
If*=*=*=*=*=*= 

I 

* nh np geo ss leftbound 
13311OOO 5 5 1 1 0.0 

meshflags 
33311100 0 1 
* numberintervals rightbound 
13311101 3 ,02928 
13311102 I ,12928 
8 composition 
13311201 1 3 
13311202 4 4 
* sourcemtd  
13311301 0.0 4 
* temperammeshno 
13311401 558.8 4 
13311402 500.0 5 
*left boundary data 
8 bound vol incr bc area code factor smcture no 
13311501 331010000 00000 1 0 44.2491e-2 1 
13311502 33201oo00 00000 1 0 18.5282e-2 2 
13311503 333010000 00000 1 0 29.5618e-2 3 
13311504 33302owO 00WO 1 0 53.6577~-2 4 
15311505 333030000 00000 1 0 20.4033e-2 5 
*right boundary data 
13311601 900010000 0 1 0 44.2491e-2 1 
13311602 900010000 0 1 0 18.5282-2 2 
13311603 90001oooO 0 1 0 29.5618~-2 3 
13311604 9OOO10000 0 1 0 53.6577e-2 4 
13311605 9OOO10000 0 1 0 20.4033e-2 5 
*source data 
33311701 0 0.0 0.0 0.0 5 
*additional boundary data 
8 byd diam 
13311801 0.0 10. 10.0.0.0.0. 1.0 5 
13311901 0.0 10. 10.0.0.0.0, 1.0 5 
8 

*E*=*=*=*=*=*r 

* heat structure e5 11) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
13511000 1 5 1 1 0.0 
* mesh flags 
13511100 0 1 
* number intervals right bound 
13511101 3 .07579 
13511102 1 .I7579 
* composition 
13511201 1 3 
13511202 4 4 
* source interval 
13511301 0.0 4 
* tempnature mesh no 
13511401 558.8 4 
I3511402 500.0 5 
*left boundary data 
8 bound vol incr bc area code factor smclure no 
13511501 33401oooO 00000 1 0 31.6810e-2 1 
*right boundary data 
13511601 900010000 0 1 0 31.6810e-2 1 
*source data 
13511701 0 0 0  0.0 0.0 1 
'additional boundary data 

hyd diam 
13511801 0.0 10. 10.0.0. 0. 0. 1.0 1 
1351 1901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=-*=*=*=*=*a 

* heat smcturc (3521) 
*=*=*=*a=*=*= 

* nh np geo ss leftbound 
13521000 1 5 1 1 0.0 
* meshflags 
13521100 0 1 
* numberintervals rightbound 
13521101 3 ,07579 
13521102 1 .17579 
* composition 
13521201 1 3 
13521202 4 4 
* sourceinterval 
13521301 0.0 4 
* temperature mesh no 
13521401 558.8 4 
13521402 500.0 5 
*left boundary data 
* boundvol incr bc areacodefactorshucn~eno 
13521501 33410oooO 00000 1 0 31.6810~-2 I 
*right boundary data 
13521601 9OOO1oooO 0 1 0 31.681Oe-2 1 
*source data 
13521701 0 0.0 0.0 0.0 1 
*additional boundary data 

13521801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13521901 0.0 10. 10. 0. 0.0.0. 1.0 1 

*=*=*=*;c.=*=*= 

8 

* 

* hyd diam 

* 

* beat smcture (3531) 
*=*=*=*=*=*=*= 

* nh np geo ss leftbound 
13531000 1 4 1 1 0.0 
* meshflags 
13531100 0 1 
8 numba intuvals right bound 
13531101 3 .012 
* composition 
13531201 1 3 
* sourceinterval 
13531301 0.0 3 
* temperature mesh no 
13531401 558.8 4 
*left boundary data 

bound vol incr bc area code factor stFucture no 
13531501 33401oooO oooO0 1 0 26.6434e-2 1 
*right boundary data 
13531601 334100000 OOOOO 1 0 26.6434e-2 1 
*source data 
13531701 0 0.0 0.0 0.0 1 
*additional boundary data 
8 hyd diam 
13531801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13531903 0.0 10. 10.0.0.0.0. 1.0 1 

*=*=*=*=*=*=*= 
* heat smcture (3351) 
*=*=*=*=*=*=*= 

* 

8 

* 
8 nh np geo ss ldtbound 
13351000 21 5 1 I 0.0 
* mesh flags 
13351100 0 1 
* number intervals right bound 
33351101 3 .02264 
13353102 I ,12264 
* composition 
13351201 1 3 
I3351202 4 4 
* source interval 
13351301 0.0 4 
* temperature mesh no 
13351401 558.8 4 
13351402 500.0 5 
'left boundary data 
* bound vol incr bc area code factor smcme no 
L5351501 33sDloOoO 00000 1 0 16.3520e-2 I 
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13351502 33502oooO 00000 1 0 31.81oOe-2 2 
13351503 335030000 00000 1 0 31.8lDDe-2 3 
13351504 335040000 OOO00 I 0 9.0369e-2 4 
13351505 33505WOO 00000 1 0 18.0930~-2 5 
13351506 335060000 00000 1 0 12.667Oe-2 6 
13351507 33507WOO 00000 1 0 13.6630~-2 7 
13351508 33508oooO 00000 1 0 7.6706e-2 8 
13351509 33509oooO OoooO 1 0 7.6706~-2 9 
13351510 335100000 00000 1 0 10.188Oe-2 10 
13351511 33511oooO 00000 1 0 10.352Oe-2 11 
13351512 33512oooO 00000 1 0 9.7005e-2 12 
13351513 33513oooO 00000 1 0 32.01We-2 13 
13351514 33514WOO 00000 1 0 9.7005e-2 14 
13351515 3351.5oooO 00000 1 0 10.3520~-2 15 
13351516 33516oooO OOO00 1 0 10.188Oe-2 16 
13351517 33517oooO 00000 1 0 7.6706C-2 17 
13351518 33518oooO 00000 1 0 7.6706~-2 18 
133'51519 335190000 Mxxx) 1 0 13.663Oe-2 19 
13351520 335200000 00000 1 0 12.6670C-2 20 
13351521 33521oooO 00000 1 0 18.093Oe-2 21 
*right boundary data 
13351601 90001oooO 00000 1 0 16.3520C-2 1 
13351602 9OoOloooO 00000 1 0 31.81oOe-2 2 
13351603 9OOOloooO 00000 1 0 31.81OOe-2 3 
13351604 90QO1oooO 00000 1 0 9.0369-2 4 
13351605 9OOO1WOO ooOo0 1 0 18.093Oe-2 5 

13351607 9OOOloooO 00000 1 0 13.663Oe-2 7 
13351608 90001oooO WOO0 1 0 7.67-2 8 
13351609 90001oooO 00000 1 0 7.6706e-2 9 
13353610 WOOIoooO 00000 1 0 10.188Oe-2 10 
13351611 9oM)1oooO 00000 1 0 10.352Oe-2 11 
I3351612 9OOOloooO 00000 1 0 9.7005e-2 12 
13351613 9 0 0 0 1 0 0  OOWO 1 0 32.01OOe-2 13 
13351614 900010000 00000 1 0 9.7005e-2 14 
13351615 9OOOloooO 00000 1 0 10.3520e-2 I5 
13351616 900010000 OMXH) 1 0 10.188Oe-2 16 
13351617 ~1~ 00000 1 0 7.6706e-2 17 
13351618 90001oooO 00000 1 0 7.6706e-2 18 
33351619 900010000 00000 1 0 13.663Oe-2 19 
13351620 WOO10000 00000 1 0 12.667Oe-2 20 

13351606 900010000 oooO0 1 0 12.667Oe-2 6 

13351621 9OOOloooO 00000 1 0 18.0930e-2 21 
*source data 
13351701 0 0.0 0.0 0.0 21 
'addirional boundary data * hyd diam 
13351801 0.0 10. 10.0. 0. 0. 0. 1.021 
13351901 0.0 10. 10.0. 0. 0. 0. 1.0 21 * 
I=*=*=*=*=*=*= 

* heat structure (3361) 
*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
13361000 1 5 1 I 0.0 
* meshflags 
13361100 0 1 
* number intervals right bound 
13361101 3 .33 
13361102 1 .43 
* composition 
13361201 1 3 
13361202 4 4 

source interval 
I3361301 0.0 4 
* temperature mesh no 
13361401 558.8 4 
13361402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
13361501 336010000 00000 1 0 30.3030e-2 1 
*right boundary data 
13361601 9 0 0 0 1 0 ~  0 1 0 30.303Oe-2 1 
*source data 
13361701 0 0.0 0.0 0.0 1 
*additional boundary data 

13361801 0.0 IO. 10. 0. 0. 0. 0. 1.0 1 
13361901 0.0 IO. 10. 0. 0. 0.0. 1.0 I 

* hyd diam 

* 
*=*=*=*=*=*=*= 
* heat structure (5381) 
*=*=*=*=*=*=*= 
I 

* nh np geo ss lefibound 

I3381000 6 5 1 1 0.0 
* mesh flags 
13381100 0 1 
* nurnberintewds rightbound 
13381101 3 .02711 
13381102 1 ,12711 
* composition 
13381201 1 3 
13381202 4 4 
* sourceinwal 
13581301 0.0 4 
* temperaturemeshno 
13381401 558.8 4 
13381402 500.0 5 
'left bounday data 
* boundvol imr bc arcacodefactorsrnchlrno 
13381501 64201oooO 00000 I 0 2.31Ue-2 I 

13381503 33702oooO 00000 1 0 32.5011e-2 3 
13381504 33801oooO 00000 1 0 11.4481e-2 4 

13381506 33902oooO 00000 1 0 17.3294~-2 6 
*right boundary data 
13381601 9OoOlooOO 00000 1 0 2.31Ue-2 1 
13381602 9OOO1oooO 00000 I 0 49.3531e-2 2 
13381603 9OOOloooO 00000 1 0 32.5011e-2 3 
13381604 90001OOO0 00000 1 0 11.4481e-2 4 
13381605 9OOOlooOO 00000 1 0 25.3560e-2 5 
13381606 9ooo10000 00000 1 0 17.3294e-2 6 
*source data 
13381701 0 0.0 0.0 0.0 6 
*additional boundsry data 

hyd diam 
13381801 0.0 10. 10. 0.0.0.0. 1.06 
13381901 0.0 10. 10. 0. 0. 0. 0. 1.0 6 

13381502 33701oooO 00000 1 0 49.3531e-2 2 

13381505 33901oooO 00000 1 0 25.356Oe-2 5 

* 

8 

*,*=*=*=t=*=*= 

* heat srnchlre (3601) 
*=*=*,*=t-*=h 
* 
* nh np geo ss IeAbound 
13601000 1 5 I 1 0.0 
* meshflags 
13601100 0 1 
* number intervals right bound 
13601101 3 .02521 
13601102 1 ,12521 
* composition 
13601201 1 3 
13601202 4 4 

sourceintaval 
13601301 0.0 4 
* texnperaturemeshno 
13601401 558.8 4 
13601402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
13601501 360010ooO 00000 1 0 2.5329 1 

13601601 90001oooO 0 1 0 2.5329 1 
*source data 
13601701 0 0.0 0.0 0.0 1 
*additional boundary data 

hycl dim 
13601801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13601901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 

*=*=*=*=*=*=*= 
heat smcture (3611) 

*right boundary data 

* 

* 

*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
13611000 3 5 1 1 0.0 
* mesh flags 
13611100 0 1 
* number intervals right bound 
13611101 3 ,01411 
13611102 I .11411 
* composition 
13611201 1 3 
13611202 4 4 
* source interval 
13611301 0.0 4 
* temperame mesh no 
13611401 558.8 4 
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13611402 500.0 5 
*left boundary data 

bound vol incr be area code factor structure no 
13611501 36002oooO 00000 1 0 2.5052 1 
13611502 36003oooO 00000 1 0 2.5052 2 
13611503 36004oooO 00000 1 0 3.6154 3 

13611601 9OOO1oooO 0 1 0 2.5052 1 
13611602 9ooo1oooO 0 1 0 2.5052 2 
13611603 9OOOloooO 0 1 0 3.6154 3 
*source data 
13611701 0 0.0 0.0 0.0 3 
*additional boundary data 
8 hyd diam 
13611801 0.0 10. 10. 0. 0. 0. 0. 1.03 
13611901 0.0 10. 10.0.0.0.0. 1.03 

*=*=*=*,*=t=*= 

* heat sfructure (362 1) 

*right boundary data 

8 

*=*=*=*=*=a=*= 
8 

* nh np geo ss leftbound 
13621000 1 5 1 1 0.0 
* meshflags 
13621100 0 1 
* number mtcrvals right bound 
13621101 3 .OS357 
13621102 1 .15357 
* composition 
13621201 1 3 
13621202 4 4 

sourceinterval 
13621301 0.0 4 
* temperaturemeshno 
13621401 558.8 4 
13621402 500.0 5 
*le& boundary data 
* boundvol incr bc areacodefactorsrmctlrrrno 
13621501 361010000 00000 1 0 15.2ooOt-2 1 
*right boundary data 
13621601 90001oooO 0 1 0 15.2Wk-2 1 
'source data 
13621701 0 0.0 0.0 0.0 1 
'additional boundary data 

hyd dim 
13621801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13621901 0.0 10. 10. 0. 0. 0. 0. 1.0 I 
8 

*=*=*=*=*=*=*= 
heat structure (3631) 

*=*=*=I=+=*=*= 

* 
* nh np geo ss leftbound 
13631000 4 4 1 1 0.0 

meshflags 
13631100 0 I 
* numberintervals rightbound 
13631101 3 ,0006 
* composition 
13631201 1 3 
* sourceinterval 
13631301 0.0 5 
* temperature mesh no 
13631401 558.8 4 
'left boundary data 
* bound vol incr bc area code factor mctuxe no 
13631501 36101oooO 00000 1 0 0.6606 1 
13631502 361020000 OOO00 1 0 0.6430 2 
13631503 361030000 00000 1 0 0.6431 3 
13631504 362010000 00000 1 0 0.2704 4 
'right boundary data 
13631601 365010000 00000 1 0 0.6606 1 
13631602 364010000 00000 1 0 0.6430 2 
13631605 364010000 00000 1 0 0.6431 3 
13631604 363010000 00000 1 0 0.2704 4 
*source data 
13631701 0 0.0 0.0 0.0 4 
*additional boundary data 

13631801 0.0 IO. 10.0.0.0.0. 1.0 4 
13631901 0.0 10. 10.0. 0.0. 0. 1.04 

* hyd diam 

* 
I=*=*=*=*=.=*= 

* heat smcture (541) *=*=*=.=*=*=*= 

t 

* ah np geo ss leftbound 
13641ooo 8 5 1 I 0.0 

meshflags 
13641100 0 I 
* number intervals right bound 
13641101 3 .00756 
13641102 1 .I0756 

composition 
13641201 I 3 
13641202 4 4 
* sourceinterval 
13641301 0.0 4 
* tempemmemeshno 
13641401 558.8 4 
13641402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
I3641501 36001oooO 00000 1 0 0.8075 1 
13641502 360020000 00000 1 0 0.8075 2 
13641503 360030000 00000 1 0 1.1654 3 
13641504 36004oooO 00000 1 0 0.4866 4 
13641505 36101oooO O W  1 0 0.2793 5 
13641506 36102oooO 00000 1 0 0.2666 6 
13641507 36103oooO 00000 1 0 0.2666 7 
13641508 36301oooO 00000 1 0 0.1121 8 

13641601 9oOoloooO 0 1 0 0.8075 1 
13641602 9OOO10000 0 1 0 0.8075 2 
13641603 9oOo10000 0 1 0 1.1654 3 
13641604 9oOoloooO 0 1 0 0.4866 4 
13641605 9OOO1oooO 0 1 0 0.2793 5 
13641606 9oM11oooO 0 1 0 0.2666 6 
13641607 9oOo10000 0 1 0 0.2666 7 
13641608 90001oooO 0 1 0 0.1121 8 
*source data 
13641701 0 0.0 0.0 0.0 8 
*additional b u n d q  data 

hyd diam 
13641801 0.0 10. 10. 0. 0. 0. 0. 1.0 8 
13641901 0.0 10. 10.0.0. 0. 0. 1.0 8 

*=*=*=*=*=*=*= 
* heat shucture (3651) 
*=*=*=*=t=*=*= 

'right bomaary data 

* 

* 

* 
nh np geo s leftbound 

13651000 1 5 1 1 0.0 
meshflags 

13651100 0 I 
* number intervals right bound 
13651101 3 .03314 
13651102 1 .I3314 
* composition 
13651201 1 3 
13651202 4 4 
* sourceintcrval 
13651301 0.0 4 
* tempnaturemeshno 
13651401 558.8 4 
13651402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor structure no 
13651501 36801oooO 00000 1 0 2.8713 1 
*right boundary data 
13651601 90001oooO 0 1 0 2.8713 1 
*source data 
13651701 0 0.0 0.0 0.0 1 
*additional boundary data 

hyd diam 
13651801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13651901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 * 
*=*=*=*=*=*=*= 
* heat stnuhue (3661) 
*=*=*=*=*=*=*= 

* nh np geo ss leftbound 
13661000 2 5 1 1 0.0 
* meshflags 
13661100 0 1 
* number intervals right bound 
13661101 3 ,02578 
13661102 1 ,12578 
* composition 

8 

* 

A-48 



13661201 1 3 
13661202 4 4 

source interval 
13661301 0.0 4 
* temperature mesh no 
13661401 558.8 4 
13661402 500.0 5 
*left boundary data 
* bound vol incr bc area code factor srmcture no 

13663502 36301oooO ooO00 1 0 ,6724 2 
*right b o u n d q  data 
13661601 9OOOlooOO 0 I 0 .8483 1 
13661602 9OOO1oooO 0 1 0 ,6724 2 
*source data 
13661701 0 0.0 0.0 0.0 2 
*additional boundary data * hyd diam 
13661801 0.0 10. 10.0. 0.0.0. 1.02 
13661901 0.0 10. 10. 0. 0. 0. 0. 1.02 

*,*-*=*=*=*=*= 
* heat structure (3671) 
*=*=*=*=a=*=*= 

13661501 362010000 OOOOO 1 0 ,8483 1 

* 

* 
* nh np geo ss leftbound 
13671000 1 5 1 1 0.0 
* mesh flags 
13671100 0 1 
* number intervals right bound 
13671101 3 ,03298 
13671102 1 ,13298 
* composition 
13671201 I 3 
13671202 4 4 
* sourceinterval 
13671301 0.0 4 
* temperature mesh no 
13671401 558.8 4 
13671402 500.0 5 
*left boundary data 
* boundvol i n n  bc areacodefactorsmuxurrno 
13671501 364010000 00000 1 0 2.5407 1 
*right boundary data 
13671601 9OOO10000 0 1 0 2.5407 1 
*source data 
13671701 0 0.0 0.0 0.0 I 
'additional boundary data 

13671801 0.0 10. IO. 0. 0. 0. 0. 1.0 1 
13671901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 * 
*=*=*=*=*=*=*= 

* hyd diam 

* heat structure (3681) 
*,.*=*=*=*=*=*= 

* nh np geo ss leftbound 
13681000 1 5 1 1 0.0 
* mesh flags 
13681100 0 1 
* number intervals right bound 
13681101 3 .03310 
13681102 1 .l3310 
* composition 
13681201 1 3 
13681202 4 4 
* sourceintmal 
13681301 0.0 4 
* temperature mesh no 
13681401 558.8 4 
13681402 500.0 5 
*left boundary data 
* bound vol i n n  bc area code factor structure no 
13681501 365010000 00000 1 0 1.1504 1 
*right boundary data 
13681601 900010000 0 1 0 1.1504 1 
*source data 
13681701 0 0.0 0.0 0.0 I 
*additional boundary data 
* hyd diam 
13681801 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
13681901 0.0 10. 10. 0. 0. 0. 0. 1.0 1 
* 
*=*=*=*=*=*=*= 

* 

* heat smcture (3691) 

*=*=*=*=*=*=*= 
* 
* nh np geo ss leftbound 
13691000 1 5 1 1 0.0 
* mesh flags 
13691100 0 1 
* number intervals right bound 
13691101 3 .W18 
13691102 I .lo418 
* composition 
13691201 1 3 
13691202 4 4 
* source interval 
13691301 0.0 4 

temperaturemeshno 
13691401 558.8 4 
13691402 500.0 5 
*I& boundaxy data 
* boundvol incr bc areacodefactorstructureno 
I3691501 366010000 00000 1 0 3.7374 1 

13691601 90oOlOOOO 0 1 0 3.17374 1 

13691701 0 0.0 0.0 0.0 1 

hyd diam 
13691801 0.0 10. 10. 0. 0. 0.0. 1.0 1 
13691901 0.0 10. 10. 0. 0. 0.0. 1.0 1 

*=*=*=*=*=*=*= 
* heat structure (3701) 
*=il*=*=*=*=i= 

%i&t boundary data 

*source data 

'additional boundary data * 

8 

* 
nh np geo ss leftbound 

13701000 4 5 1 1 0.0 
* meshflags 
13701100 0 1 

number intervals right bound 
13701101 3 ,00276 
13701102 1 ,10276 
* composition 
13701201 1 3 
13701202 4 4 
* sourceinterval 
13701301 0.0 4 
* temperature mesh no 
13701401 558.8 4 
13701402 500.0 5 
*I& boundary data 
* bound vol incr bc area code factor srmcnve no 
13701501 367010000 00000 1 0 0.9039 1 
13701502 36702oooO 00000 1 0 1.3024 2 
13701503 367030000 OOOM) 1 0 1.3024 3 
13701504 367040000 MHXK, 1 0 1.3024 4 

13701601 900010000 0 1 0 0.9039 1 
13701602 9OOO10000 0 1 0 1.3024 2 
13701603 900010000 0 1 0 1.3024 3 
13701604 900010000 0 1 0 1.3024 4 
*soune data 
13701701 0 0.0 0.0 0.0 4 
*additional boundary data 

hyd diam 
13701801 0.0 10. 10.0. 0.0.0. 1.04 
13701901 0.0 10. 10. 0. 0.0. 0. 1.04 

*=*=*=*=*r*=*= 

* heat structure (371 1) 
*=*=I=*=*=*=*= 

* nh np geo ss leftbound 
13711000 2 5 1 1 0.0 
* mesh flags 
13711100 0 1 
* number intervals right bound 
13711101 3 ,00420 
13711102 1 .lo420 
* composition 
13711201 1 3 
13711202 4 4 
* source interval 
13711301 0.0 4 
* temperature mesh no 
13711401 558.8 4 
13711402 500.0 5 

'right boundary data 

* 

* 

* 



*left boundary data 
* boundvol incr bc areacodefactorsrmcturrno 
13711501 36901oooO loo00 1 0 2.61 2 
*right boundary data 
13711601 90001oooO 0 1 0 2.61 2 
*souTcc data 
13711701 0 0.0 0.0 0.0 2 
*additional boundary data * hyd diam 
13711801 0.0 10. 10.0.0.0.0. 1.02 
13711901 0.0 10. 10. 0. 0.0. 0. 1.0 2 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

containment volume for environmental heat losses 

9000000 envsink hndpvol 
9000101 2000. 100. 0.0 0.0 0.0 0.0 0.0 0 10 
9000200 4 
9000201 0.0 1.034~5 322. 1. 

* component 90 1 - txip valve - 
* name type 
901oooO enwalv valve 
* volfiom voito area fls rloss vcahs scdc 2pdc shdc 
9010101 47001oooO 900000000 0. 0. 0. 001000 
* junction initial flows 
9010201 0 0. 0. 0. * 0. 
9010300 apvlv 
9010301 404 
9010110 0.01875 0. 1. 1. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 

. * ENDOFDATA 
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Appendix B: 

RELAPS Input Listing for Modified Discharge Coefficient 





The other input data are same as basecase input deck 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
Break nozzle and associated components 

* 

* 
* component 15 1 - junction to nozzle 
* 
* name VPe 
1510000 nozin sngljun 

* volfiom vol to area flsrlossfvcahs scdc 2pdc shdc 
* 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*510101 137010003 152000000 1.88205-4 0.0 0.0 031020 1.0 1.0 1.0 
1310101 137010003 152000000 1.88205-4 0.0 0.0 031020 1.0 1.0 1.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* junction initial flows 
1510201 0 6.26866-5 6.26866-5 0. * 8.91312-6 
* 
* Hyd.D. F.C. G.I. S. 
1510110 .01548 0. 1. 1. 
* 
*=*=*=*=*=*=*=*=* 
* 
* component 152 - nozzle 
* 
* name type 
1520000 bmoz snglvol 
* 
* area 
1520101 1.88205e-4 
1520101 1.88205e-4 
* 

lnth vol horiz vert delz rough d i m  pvbfe 
1.56 0.0 0.0 0.00.0 1.5e-6 0.1548 00000 
4.68 0.0 0.0 0.0 0.0 1.5e-6 0.4644 00000 

* pressure quality 
1520200 0 15455914.1252620.2448917.0. 
* 
*=*=*=*=*=*=*=*=* 
* 
* component 153 -junction from nozzle - trip valve - choking occurs here 
* 
* name type 
I530000 nozout valve 
* 
* vol from vol to area fls rloss vcahs scdc 2pdc shdc 
* 
*I530101 152010000 154000000 1.88205e-4 0.786 0.786 00020 0.85 1.20 0.96 
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0. 

1530101 152010000 154000000 1.88205e-4 0.786 0.786 00020 0.85 0.85 0.96 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* junction initial flows 
1530201 0 0. 0. * 0. 

1530300 trpvlv 
1530301 405 

* Hyd.D. F.C. G.I. S. 

* 

* 

* 

1530110 .01875 0. 1 .  1 .  
* 
*=*A=*=*=*=*=*=* 

* 
* 

1540000 atmosph tmdpvol 
1540101 1.06 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1 1  
1540200 102 0 
1540201 0.0 1.0e5 1.0 

component 154 - atmospheric sink volume 
* 

* 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Modified subroutine for interphase drag force change 

*define sun 
*define doe 
*define ieee 
*define erf 
*define fourbyt 
*define in32 
*define mmfld 
*define threed 
*define unix 
*define noselap 
*define nonpa 
*deck fidisj 

* k,l) 
subroutine fidisj (fic,cO,i,outpufMc,mvelgjfvelfJfdiamjt 

*in32 ireg 
*in32end 

*if def,impnon,l 
* implicit none 

C 

C 
c************************** prologue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

title 
author j. m. pumey (cerl) 
purpose 

fidisj - calcs interphase fric coeffs in bubbly/slug flow 

this subroutine calculates effective interphase drag 
coefficient for dispersed vapour flows using best-estimate 
void fraction correlations. the coefficient is appropriate to a 
constitutive equation for the interphase friction force which 
(see ref 3) 
(a) explicitly accounts for the effects of phase and velocity 

distribution on the local drag (ie uses the area average of 
the local relative velocity rather than the difference 
between the void-fraction-weighted mean values of the local 
phase velocities) 

drag force 
(b) represents the interfacial shear force separately from the 

the coefficient is determined by 
(1) reducing the code's momentum equations to the case of steady, 

fully developed flow 
(2)  eliminating the spatial pressure gradient to obtain a 

momentum difference equation 
(3) equating the drag force to the buoyancy force and the shear 

forces to the wall friction tenns 
(4) applying the appropriate conelation(s) to eliminate the 

phase and drift velocities in terms of void fraction, 
mixture mass flux and fluid properties 

the distribution coefficient is also returned so that the average 
local relative velocity may be calculated. 
note that the drift velocity and distribution coefficient 
calculated by this subroutine may not necessarily comply 
with the definitions arising from drift flux theory, but 
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C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

will always provide a total interphase fiction force consistent 
with the best-estimate void fraction correlation(s). 
the calculational procedure is as follows. depending on the 
geometry and mass flux, the appropriate correlation(s) is 
selected and applied to determine the drift velocity and 
distribution coefficient. this calculation is perfomed by 
subroutine brycej, eprij, zfslgi, katokj or grdnrj. if the flow 
channel is a vertical pipe and a transition between high and 
low flow conditions is taking place, interpolated values are 
formed. in the case of vertical counter-current flow, a ccfl 
appropriate to a straight uniform flow channel is imposed (ccfl 
caused by a singularity in the channel geometry may 
subsequently be imposed by subroutine ccfl). 
finally, the calculated forces and velocities are used 
to determine effective interphase drag 
from the reduced momentum difference equation. 

the separate geometries and flow conditions considered (indicated 
by ireg), and the correlations applied in each case, are as 
follows: 

ireg 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

geometry and flow conditions 

horizontal pipes 
rod bundles 
high uptdown flows in small pipes 
low up/down/cc flows in small pipes 
transition regions between 3 and 4 
high upldown flows in very large pipes 
low upldowdcc flows in very large pipes 
transition regions between 6 and 7 
high upldown flows in intermed. pipes 
low up/dowdcc flows in intermed. pipes 
transition regions between 10 and 12 
low up/dowdcc flows in interned. pipes 
transition regions between 9 & 10-1 1-12 
large pipes 
transition regions between 14 and 16 
iarge pipes 

correlations used 

bryce 
epri 
epri 
zuber-findlay slug 
epri & z-f slug 
epri 
gardner 
epri & gardner 
epri 
chum-turb bubbly 
c-t bubbly & k-i 
kataoka-ishii 
epri & c-tbubk-i 
chum-turb bubbly 
c-t bubbly & k-i 
kataoka-ishii 

this subroutine is called by phantj to calculate junction values 
of the effective interphase drag in the 
vertical bubbly and slug flow regimes, but not the high mixing 
flow regime (ie pumps). if appropriate, the interpolation 
procedures in the transition regions leading into 
the annular-mist and post-dryout regimes 
are subsequently applied to the calculated drag coefficient 
in the normal way. the junction effective drag coeficients 
are also formed in the normal way, as are the various special 
case modifications, including under-relaxation. appropriate 
transition and junction values of the shear and distribution 
coefficients are also calculated. 
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C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

the subroutine is not called for a time dependent volume (tdv) as 
the interphase friction coefficients for a tdv makes no 
contribution to the junction interphase friction (and dl(kk) and 
and dz(kk) are zero for a tdv, which causes problems below). 
neither is it called for a horizontal 
volume, as the modelling for this situation 
(ie interfacial shear from bryce correlation with zero 
interfacial drag) has not been tested - and the bryce correlation 
may not be appropriate when non-condensible gases are present. 
also, the relap5/mod2 bubbly-slug interfacial friction 
model is believed to be adequate for horizontal flow. 

diarge is now set to 1 .Oe6 to force churn-turbulent bubbly 
and kataoka-ishii correlations to be used for both intermediate 
and large diameter pipes. 

documentation 
1. putney, j. m., 1988, proposals for improving interphase drag 

modelling for the bubbly and slug regimes in reiap5. 
cegb report rd/l/3306/r88, pwrfhtwgip(88)597. 

2. putney. j. m., 1988, implementation of a new bubbly/slug 
interphase drag model in relap5/mod2. 
cegb report rd/ll3369/r88, pwrfhtwg/p(88)622. 

3. putney. j. m., 1988, equations for calculating interfacial 
drag and shear from void fraction correlations. 
cegb report rd/1/3429/r88, pwrfhtwg/p( 88)63 0. 

4. putney, j.m., 1988, uk interphase friction model. 
fax to Walt weaver, may 8,1988. 

argument list 
fic = effective interphase drag coefficient 
c0 = distribution coefficient 
1 =junction index in junction block arrays 
output = unit number for error/warning messages 
kk = donor volume index in volume block arrays 
mz 
velgjt = physical junction vapor velocity 
velfjt = physical junction liquid velocity 
diamjt = physical junction diameter 
k 
1 

=junction scratch index in scratch block arrays 

= from volume index in volume block arrays 
=to volume index in volume block arrays 

direct outputs 
fiC 
co 

note: on input fic is the junction effective interphase drag 
coeffiecient calculated from the models used in 
relapj/mod2. this value is not used at present. 
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C 
c**$*********************** declarations******************************* 

real*8 sinbt(1) 
equivalence (sinbt( l),scvfi5( 1)) 
integer output,i,ireg(2,l),id,kk,mz,k,l,iflag 
equivalence (ireg( 1,1),scvfi2(1)) 
real*8 dlim 
real*8 kucrit,kuc(7),dst(7),dsmail,dlarge,guhigh,gulow,sinbhv,~av 

#, 
*alpmin,remin,alp 1 ,alp2,alpg,alpf,gflux,vgj,cO, 
*vgjh,cOh,vgj I,cOl,xlow,xhigh,dstar,vc,vgjfld, 
* fic,gdhigh,gdlow.rfg,velgjt,velfjt,diamjt 
logical bundle 
logical hzpipe 
logical upchan 
external brycej ,eprij,zfslgj.grdnrj,katokj,wfricj 

C 
c************************** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

data dsrnall/O.O18dO/ 
data dlarge /1.000d6/ 
data dlim/O.O80dO/ 
data guhigh /100.0d0/ 
data gulow /50.0d0/ 
data gdhigh /-1OO.OdO1 
data gdlow /-5O.OdO/ 
data sinbhv /0.5d0/ 
data grav /9.80665d0/ 
data alpmin/l.Od-02 . 
data remin /4000.0d01 
data alp1 /0.3d0/ 
data alp2 /0.5d0/ 
datadst /2.0d0,4.OdO, 10.0d0, 14.0d0,20.0dO, 28.0d0,50.0dO/ 
datakuc /O.OdO, 1.0d0, 2.ld0, 2.5d0, 2.8d0, 3.0d0, 3.2d0/ 
include 'machdf. h' 

C 
c************************** execution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C 

c determine channel geometry 
c (the channel is deemed to be horizontal if its inclination < 30 deg. = 

c note dz(k) = elevation change * 112 * grav) 
bundle = (iand(vctrl(2,kk),ishft( 1,30)).ne.0) 
upchan = (sinbt(mz).gt.sinbhv) 
hzpipe = (abs(sinbt(mz)).le.sinbhv) 

C 

C 
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- - c limit void fraction and determine mixture mass flux 
C 

C 

alpg = max(voidj(i),alpmin) 
alpf = max( 1 .Od0-alpg,aIpmin) 
gflux = voidgi(i)*rhogi(i)*velgit -+ voidfj(i)*rhofj(i)*velfjt 
rfg = max( (rhofj(i) - rhogi(i)), 1 .Od-05 ) 

C 

c determine geometry and flow conditions and calculate drift velocity = 
- c and distribution coefficient from approppriate correlations - 

* 

* 

C 
c horizontal flow (inclination less than 45 deg) 
C 

if(hzpipe) then 
call brycej(vgj,cO,alpg,alpf,gflux,i,kk) 
ireg(2,mz) = I 

C.  

c vertical flow in rod bundle 
C 

elseiftbundle) then 
call eprij(vgj,cO,alpg,alpf,upchan,i,output,kk,velgjfvelfjt, 

ireg(2,mz) = 2 
* diamjt) 

C 

c vertical flow in pipe 
C 

else 

c small vertical pipe 
C 

C 

if(diamjt.le.dsmal1) then 

c high up or down flow in small vertical pipe 
C 

C 

if(gflux.ge.guhigh.or.gflux.1e.gdhigh) then 
call eprij(vgj,cO,alpg,alpf,upchan,i,output,kk,velgit, 
velfjt,diamjt) 
ireg(2,mz) = 3 

C 

c low up, down or counter-current flow in small verticai pipe 
C 

elseif(gflux.1e.gulow.and.gflux.ge.gdlow) then 
call zfslgj(vgj,cO,aIpgj,kk,diamjt) 
ireg(2,mz) = 4 

c transition flow regions in small vertical pipe 
C 

C 

else 
call eprij(vgjh,cOh,alpg,alpf,upchan,i,output,kk,velgjt, 
velfjt,diamjt) 
call zfslgj(vgjI,cOl,alpg,i,kk,diamjt) 
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ireg(2,mz) = 5 
if(gflux.gt.gulow) then 

else 

endif 
xhigh = 1 .OdO - xlow 
vgj = xlow*vgjl + xhigh*vgjh 
c0 = xlow*cOl + xhigh*cOh 

xlow = (guhigh-gflux)/(guhigh-gulow) 

xlow = (gdhigh-gflux)/(gdhigh-gdlow) 

C 

c all flow regions in small vertical pipe 
C 

endif 
C 

c very large vertical pipe 
C 

elseif(diamjt.ge.dlarge) then 

c high up or down flow in very large vertical pipe 
C 

C 

if(gflux.ge.guhigh.or.gflux.1e.gdhigh) then 
call eprij(vgi,cO,alpg,alpf,upchan,i,output,kk,velgjt, 

ireg(2,mz) = 6 
* velfit,diamjt) 

C 

c low up, down or counter-current flow in very large vertical pipe 
C 

elseif(gflux.le.gulow.and.gflux.ge.gd1ow) then 
call grdnrj(vgj,cO,alpg,alpf,i,kk) 
ireg(2,mz) = 7 

C 

c transition flow regions in very large vertical pipe 

* 

C 

else 
call eprij(vgjh,cOh,alpg,alpf,upchan,i,output,kk,velgjt, 
velfit,diamjt) 
call grdnrj(vgjl,cOl,alpg,alpf,i,kk) 
ireg(2,mz) = 8 
if(gflux.gt.gulow) then 

else 

endif 
xhigh = 1 .OdO - xlow 
vgj = xlow*vgil+ xhigh*vejh 
c0 = xlow*cOl + xhigh*cOh 

xlow = (guhigh-gflux)/(guhigh-gulow) 

xlow = (gdhigh-gflux)/(gdhigh-gdlow) 

C 

c all flow regions in very large vertical pipe 
C 

endif 
C 

c intermediate vertical pipe 
C 
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else 
C 

if( diamjt.le.dlim )then 
C 
c high up or down flow in intermediate vertical pipe 
C 

if(gflux.ge.guhigh.or.gflux.1e.gdhigh) then 
call eprij(vgj,cO,alpg,alpf,upchan,i,output,kk,velgjt, 

ireg(2,mz) = 9 
* velfjt,diamjt) 

C 

c low up, down or counter-current flow in intermediate vert pipe 
C 

elseif(gflux.le.gulow.and.gflux.ge.gd1ow) then 
call katokj(vgj,cO,alpg,i,kk,velgjt,velfjt,diamjt,iflag) 
if (iflag .eq. 1) ireg(2,mz) = 10 
if (iflag .e¶. 2) ireg(2,mz) = 11 
if (iflag .e¶. 3) ireg(2,mz) = 12 

C 

c transition flow regions in intermediate vertical pipe 
C 

else 
call eprij(vgjh,cOh,aipg,alpf,upchan,i,output,kk,vel&, 

call katokj(vgjl,cOl,alpg,i,kk,velgjt,velfjt,diamjt,iflag) 
ireg(2,mz) = 13 
if(gflux.gt.gulow) then 

else 

endif 
xhigh = 1 .OdO - xlow 
vgj = xlow*vgil+ xhigh*vgjh 
c0 = xlow*cOl + xhigh*cOh 

* velfjt,diamjt) 

xlow = (guhigh-gflux)/(guhigh-gulow) 

xlow = (gdhigh-gflux)/(gdhigh-gdlow) 

C 

c all flow regions in intermediate vertical pipe 
C 

endif 
C 

c large vertical pipe 
C 

else 
call katokj(vgj,cO,alpg,i,kk,velgjt,velfjt,diamjt,iflag) 
if (iflag .e¶. 1)  ireg(2,mz) = 14 
if (iflag .e¶. 2) ireg(2,mz) = 15 
if (iflag .eq. 3) ireg(2,mz) = I6 

endif 

c all vertical pipes 
C 

C 

endif 

c all geometries 
C 
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C 
endif 

C 
c 

- - c limit c0 to the range 0 to l/alpg (may not be necessary). 
c if vertical counter-curtent flow, impose a ccfl on vgj. - - 
C 

C 

c limits on c0 
C 

c0 = max(O.OdO,cO) 
c if not in subcooled boiling, c0 greater than 1 .O 

if( gammaw(kk).le.O.OdO) c0 = max( 1 .OdO, c0 ) 
c if not a bundle, c0 less than 1.33 

if( .notbundle ) c0 = min( 1.33d0, c0 ) 
c0 = min( 1 .OdO/alpg,cO) 

C 

c conditions for no ccfl 
C 

if(hzpipe.or.velfjt*veIgjt.ge.O.OdO.or.alpg.le.alp 1 .or. 
& abs(gflux).le.gulow) goto 150 

C 

c critical katateladze number 
C 

dstar = diamjt * sqrt(grav*rfg/sigma(kk)) 
if(dstar.le.dst( 1)) then 

kucrit = kuc( 1) 
elseif(dstar.ge.dst(7)) then 

kucrit = kuc(7) 
else 

do 100, id = 2,7 
if(dstar.lt.dst(id)) then 

kucrit = kuc(id-1) + (dstar-dst(id-l))*(kuc(id)-kuc(id-l))/ 
& (dst( id)-dst(id- 1)) 

goto 110 
endif 

100 continue 
110 continue 

endif 
C 

c ccfl (note alpg > alpl, abs(gflux) > gulow) 
C 

vc = ( grav*rfg*sigma(kk)/(rhofj(i)*rhofj(i)) )* *0.25d0 
vgjfld = ( ( I  .OdO-alpg*cO)*cO*kucrit*vc ) / 

vgjfld = min(vgj,vgjfld) 
if(abs(gflux).lt.guhigh) then 

endif 
if(alpg.lt.alp2) then 

else 

& ( sqrt(rhogi(i)/rhofj(i))*alpg*cO + 1.0d0 - alpg*cO ) 

vgjfld = vgi + (abs(gflux)-gulow)*(vgjfld-vgj))/(guhigh-gulow) 

vgj = vgj + (alpg-alpl)*(vgifld-vgi)/(alp2-alpl) 

vgj = vgjfld 
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1 

endif 
vgj = max(a1pP 1.0d-2,vgj) 

C 

150 continue 
vgjj(i) = vgj 

C 
C 

- - c calculate effective interphase drag 
.! 
C 

c interphase drag coefficient 
C 

if (.not.upchan .and. .not.hzpipe) vgj = - vgj 
if(.not.hzpipe) then 

fic = 100.0d0 

fic = alpg*alpPalpPalpfWg*grav*sinbt(mz) / (vgj*abs(vgj)) 

if (vgj .eq. O.Od0) then 

else 

endif 

fic = O.OdO 
else 

endif 
if (chngno( 19) .and. bundle) then 

fic = 65 .OdO* alpg*alpP alpPalpPrhogj (i)/diamj t 
c0 = 1.2d0 

endif 

c check for negative coefficients (should never occur) 
I 

if (fic.lt.0.0dO.or.c0.lt.O.OdO) then 
write(output, 1000) junno(2,i),dz(kk),dl(kk),sinbt(mz),ireg(2,mz) 

#, 
& voidj(i),gflux,velgjt,velfjt,vgj,fic,cO,timehy 

& 
& 
& 
& 
& 'cO=',g13.5,'time=',g13.5) 

1000 format('O******** Negative interphase friction coefficient in ', 
'fidisj -junction ',ilO/' dz = ',lp,g13.5,' dl =',g13.5, 
' sinbt = ',gl3.5/+ireg = '$3,' voidj = ',g13.5, 
' gflux = ',g13.5/' velgjt = ',g13.5,' velfjt = ',g13.5, 
' vgj = ',g13.5/' fic = ',g13.5, 

endif 
cmodify begin 

cmodify end 
fic = fic*0.5 

return 
end 
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