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Abstract

SNUF experiment on hot leg break large break loss of coolant accident during; post-
blowdown was analyzed by RELAPS. As same with the procedure of SNUF
experiment, normal operation and blowdown phase were simulated in order, and the
initial condition was obtained and compared with the experimental initial condition.
The analysis of post-blowdown phase showed that the behavior of primary pressure
can be properly simulated by RELAPS when sufficient heat source is modeled. .
Resultantly, the release from reactor side broken section and steam generator side
broken section were properly predicted. The pressure rise in the second step o_f'
pressure behavior was partially well predicted, where the pressure increased by the
steam generation in core. The release from the steam generator side broken secticn was
predicted to be little except when there exits large pressure difference between primary
system and break boundary. Break size did not affect much on the overall behavior to

some degree.
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Executive Summary

This document describes an assessment of beta version of RELAP5/MOD3.2.2 code with Seoul
National University Facility (SNUF) test. The SNUF is scaled down model of Young Kwang
Nuclear Power Plant Units 3&4 (YGN Units 3&4) with volume ratio 1/1140. And the design
was based on the Ishii’s three level scaling law. The experiment simulated a hot leg break large

break loss-of-coolant accident (LBLOCA) during post-blowdown.

To evaluate the code predictability for specific thermal hydraulic phenomena of hot leg break
LBLOCA during post-blowdown, the major thermal hydraulic phenomena observed in the
experiment were investigated. Those phenomena include the cold leg refill, steam genzration in
core and resultant repressurization, and negligible coolant release through the SG sicle broken

section.

The SNUF was modeled as suitable for simulating the experiment, based on the available
information on the design and test procedures such as normal operation, drain-down, and post-
blowdown. Prior to the preparation of base case input deck, pressure drop test in SNUF was
conducted, and the experimental result was reflected in loss coefficient in input deck. The
normal operation, the drain-down, and post-blowdown were assessed in order, according to the

procedure of experiment.

The base case calculation was executed, the result was compared with the experiment data, and
the code predictability on the important thermal hydraulic phenomena was discussed. Sensitivity
calculations were attempted to evaluated the effect of modeling of heat structure (Run(2), break
boundary pressure (Run03), and break size (Run04, RunOS5). The main paramsters for
comparison with experiment were system pressure, discharged amount in each broken section,
water level in U-tube, and temperature in reactor lower plenum. The analysis results are

summarized as follows;

1) System pressure was properly predicted, showing the three distinguished steps; first
step in which the pressure decreases rapidly, second step in which the pressure slightly
increases due to the steam generation in core, and the third step in which the pressure
goes stable. The prédicted decrease rate of pressure in first step was similar with

experiment. In the second step, the predicted pressure increased slightly due to the two
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2)

3)

4)

S)

6)

7

phase pressure drop in break junction, and the pressure increased a little more than
experiment. In third step, no more complicated phenomena were shown even though
the pressure showed small instability.

The discharged mass through the reactor side broken section showed good agreement
with experiment. In first step, pure steam release was predicted. The timing when the
main release began because of two-phase release was predicted to be similar with
experiment.

The discharged mass through the SG side broken section showed roughly similar trend

‘with experiment. In first step, small mass release was predicted because of large

pressure difference between system and break boundary. In second step, small mass
release was also revealed in calculation because the pressure in second step was
predicted to be higher than experiment.

The water level in U-tube in second step was predicted to be higher than the experiment
since the pressure in second step was higher than experiment.

The cold leg was refilled earlier than reactor vessel as experiment, which was checked
by the water level in cold leg and U-tube.

The temperature in reactor vessel lower plenum showed slightly higher than experiment.
However, the temperature near the lower plenum was similar with experiment.
Sensitivity study indicated that the modeling of heat structure is very important and that

the break size is not so decisive to some degree.



| Introduction

In postulated LBLOCA (Large Break Loss-of-Coolant-Accident), coolant release continues over
several phases like as blowdown and post-blowdown phase (refill, reflood and post-reflood
phase). During blowdown phase, most of the initial primary coolant is released to containment.
However, during post-blowdown, the evaporation of Safety Injection (SI) water in the reactor
core can contribute to the containment pressure rise and thus generate the second peak pressure,
which will be the criteria of containment design pressure in most nuclear power plants. During
that phase, the Steam Generators (SG’s) heat removal has different characteristics depending on

break locations.

For cold leg break, the steam and entrained water carried out of the core pass through the SG,
where the entrained water is evaporated or can be superheated to nearly the temperature of the
SG secondary system temperature by reverse heat transfer. Therefore, in conservative licensing
analysis, containment can be repressurized during the post-blowdown phase under the
assumption of this reverse heat transfer mechanism. However, for hot leg break, majority of
coolant from the core is expected to be directly discharged to the containment without passing
the SG, since the broken hot leg provides a direct release path [1]. Thus, in the case of hot leg
breaks, quantitative analysi§ for the post-blowdown phase has not been performed usuzlly iﬁ the
safety analysis report. And it was a general trend that the containment peak pressure occurred
during post-blowdown phase for the cold leg break, and the peak pressure was higher than the
blowdown peak pressure of the hot leg break. Therefore, the cold leg break case was recognized

as a limiting design basis event in the determination for containment design pressure [2].

However, the maximum containment pressure accident was inconsistently reported in
preliminary safety analysis report (PSAR) and final safety analysis report (FSAR) of Young
Kwang Nuclear Power Plant Units 3&4 (YGN Units 3&4), which is the base o Korean
Standard Nuclear Power Plant. Double Ended Discharge Leg Slot Break (DEDLSB) was
reported to be such an accident in PSAR, while Double Ended Hot Leg Slot Break (CEHLSB)
in FSAR [3]. This is contradictory from previous trends. Therefore, it became very important to

investigate the realistic behavior of hot leg break LBLOCA during post-blowdown.

Korea Atomic Energy Reﬁearch Institute (KAERI) implemented RELAPS énalysis for
LBLOCA of YGN Units 3&4 to investigate the realistic behavior of LBLOCA in YGN Units




3&4[4]. However, the predictability of RELAPS for hot leg break accident has not been
sufficiently discussed yet. In Seoul National University, an experimental study for hot leg break
LBLOCA during the post-blowdown was carried out to support the regulatory evaluation of this
issue with the facility, Seoul National University Facility (SNUF), which simulates YGN Units
3&4 with volume ratio 1/1140 [S]. The objective of SNUF test was to inveétigate a
characteristic feature of hot leg break LBLOCA during post-blowdown phase. The experiment
indicated that the SI water refilled the suction part of cold leg first and refilled the core later.
Steam generation in core gave rise to the pressure of reactor coolant system and the
repressurization forced the coolant in cold leg to flow up to some height of U-tube of SG.
However, the time duration that the coolant stayed in U-tube was short, and the resultant coolant
release from SG side broken section was negligible such that the SG could be regarded as a

minor heat source of coolant release [5].

The objective of this study is to evaluate the predictability of RELAP5/MOD3 on major thermal
hydraulic behaviors during the post-blowdown of hot leg break LBLOCA of YGN Units 3&4.
Such transient hydraulic behaviors include the cold leg refill, steam generation in core and

resultant repressurization, and negligible coolant release through the SG side broken section.

The code used in this study was the standard version of RELAP5/MOD3.2.2 beta, which was
known to have the improved features from the previous version of RELAP5/MOD3 [6].

The Chapter II includes a brief description of SNUF, the experimental condition and procedure.
The Chapter III describes the modeling of SNUF nodalization. The Chapter IV discusses in
detail the calculation results with experimental results. In particular, the discussion involves an
assessment of the major phenomena of hot leg break LBLOCA during post blowdown. The
code predictability and run statistics are also described in this chapter. The conclusions are
derived through present study and summarized in the Chapter V. Finally, input deck for steady
state run, drain-down run, and post-blowdown run are attached in Appendices A, B, and C,

respectively.



1L Facility and Test Des'criptions
I1.1 Facility Description

The Seoul National University Facility (SNUF) is a scaled integral experimental test facility of
the YGN Units 3&4, one of the Combustion Engineering type Pressurized Water Reactor in
Korea. The facility was constructed in the Seoul National University (SNU). Its length scale
ratio is 1/6.4, area scale ratio (1/13.4)% and resultantly, the volume scale ratio 1/ 1144, Figure 1
shows the configuration of SNUF, and Figure 2 shows its schematic diagram. The design and
the scaling were based on the Ishii’s three level scaling [5,7]. The important geome:ric design

parameters are presented in Table 1.

The SNUF has appropriate components'of primary system and secondary system for mass and
energy release experiment. The facility consists of a reactor vessel, two SG’s, an intact loop
with one cold leg and one hot leg, a broken loop with one hot leg and two cold legs, two

discharge tanks, and SI system.

The reactor vessel contains 60 kW electrical heaters to simulate the scaled 2.2% core decay heat
power, which is corresponding to the decay heat at 15 seconds after reactor trip plus the heat of
inner metal structures. At the lower part of reactor vessel, the drain valve is piped outwardly for

primary coolant drain during the drain-down phase.

ASG is‘equipped in each loop, and each SG contains four U-tubes with the height of 1725 mm,
six U-tubes with the height of 1643 mm and six U-tubes with the height of 1562 mm. Inner and

outer diameters of U tubes are 19 mm and 21 mm, respectively. The secondary system is

composed of SG shell, steam line and feedwater line.

The intact loop has a hot leg and a cold leg. The two cold legs are scaled into a lum)ped single
cold leg to have the similar volume. At the hot leg, a window glass is also installed 1o observe

the behavior of fluid.

The broken loop is composed of one broken hot leg and two cold legs. The broken hot leg is
designed to simulate double ended guillotine break, and thus comprises of two broker: sections,

i.e. the reactor side broken section and the SG side broken section. The broken sections are




simulated using ball valves, and an isolation valve is installed between the two broken sections.
Since the isolation valve is instantly closed at the beginning of the experiment, the mass releases
from each broken section can be measured independently. Two window glasses are installed in
hot leg for the direct visual observation of fluid behavior. A window glass is also installed in
cold leg suction part for the sake of direct visual observation of fluid behaviors in the early stage
of ECCS injection.

Discharge tanks connected to each broken section simulate the containment. Thus, the size of
each discharge tank was determined to be sufficient for the expected discharge amount. The
capacity of the reactor vessel side discharge tank is about 150 liter with diameter of 600 mm and
height of 700 mm, while that of the SG side discharge tank is 30 liter with diameter of 300 mm
and height of 700 mm. Those two discharge tanks were interconnected with each other with 1/2
inch pipes in order to maintain the same pressure. Each discharge tank contains a cooling
system to condense the steam immediately; and then the discharge amount can be measured by a

level meter.

The SI system is composed of a storage tank, a SI pump and a flow controller. The storage tank
is equipped with electrical pre-heaters of 20 kW in order to control the temperature of SI water.

The SI line is connected to cold leg.
I1.2 Measurement Instruments

The measurement instruments are listed in Table 2 with the uncertainties. Ten thermocouples,

one pressure transducer, two level meter and one flow meter were used.

The steam and water which are released through each broken section are condensed or cooled
down in each discharge tank and then the water level is measured. The discharged amount is
calculated by multiplying the level by the cross sectional area of each tank. The temperatures
were measured, as shown in Figure 2. The fluid temperatures in upper and lower parts of each
broken section are measured to investigate the stratification, and the temperature at the half
height of U tube is to catch up the flowing up of cold SI water into the half height of U tube.
The T type thermocouples were used, which is known to have excellent performance in the

range of -200°C ~400C. The absolute pressure is measured at the reactor top head with

PDCR922 and DPI 260 model made in Druck Co.. The flow rate is measured at the SI system



with DP103 wet-wet type. The volumetric flowrate is correlated with the pressure drop across

the orifice.
I1.3 Experimental Conditions and Procedures

The SNUF experiment simulated the post-blowdown transient of hot leg break LBLOCA. Thus,
the initial condition is End-Of-Blowdown (EOB). Initial condition of experiment was carefully
established. The result of RELAPS analysis for YGN Units 3&4 was used as reference initial
condition [2,4]. The RELAPS analysis did not show such an EOB point where the primary
pressure became same with the containment pressure. Thus, in this experiment the EOB was
assumed to be about 15 seconds elapsed from the initiation of accident. The RELAPS analysis at
this time showed that the primary pressure was decreased close to containment pressure, and
that the core was fully voided. Resultantly, the collapsed liquid level of the reactor fell to

minimum [2,4].

The experiment was conducted in following procedures as shown in Figure 3; pressure drop test,
normal operation, drain-down, and post-blowdown. The result of pressure drop test was to
check the characteristics of loop, and it was reflected in the determination of loss coefficients.

The results of pressure drop test is listed in Table 3.

In normal operation, the primary system and the secondary system were maintained nearly
saturated at 0.8MPa and at 0.5MPa, respectively. The core power was 60kW. Important
operation conditions are presented in Table 4. From this condition, the primary water inventory
was drained until the water remained only at the lower plenum. This procedure is the drain-
down phase. In the drain-down phase, the coolant in the cold leg suction part did not flash up
but remained as saturated or subcooled water. Thus, in experiments the coolant was artificially
drained. The temperature of secondary system was higher than that of primary syste:n, and the
secondary system could play a role of heat source if the injected SI water passed through U
tubes. From this drain-down process, the initial condition of experiment was obtained, and it is

compared with EOB condition of YGN Units 3&4 in Table 5.

At the commencement of experiment, the SI pump operated, each discharge valve opened to
simulate the break, and the isolation valve was closed at the same time. The main power was

turned on earlier by 30~40 seconds for preheating than the start of the experiment. The SI



temperature was maintained as 60°C, which was a little higher than that of real plant in order to
compensate for the lack of the heat capacity of the RCS metal, and the SI flow rate was

maintained constant at the rate of 2.2lit/sec. The core power was set as 60kW.



118 Code and Modeling
I11.1 Code Description

The RELAPS5 code has been developed as one of the best estimate-codes. The code is based on a
non-homogeneous and non-equilibrium two-fluid model and constitutive equations for one
dimensional two-phase system. In this study, unmodified released version, RELAP5S'MOD3.2.2
beta version, was used, and input decks are prepared based upon the RELAP5/MOD3 [7].
RELAPS5/MOD3.2.2 beta version was installed in personal computer of Pentium-III 500 MHz.

II1.2 Modeling Description

In the analysis of SNUF experiment, the calculation procedure traced the procedure of
experiment; calculation of pressure drop, calculation of normal operation (steady state run),
calculation of drain-down (drain-down run) and finally calculation of post-blowdown (post-

- blowdown run), as shown in Figure 3.
1. Preparation of Input Deck and Steady State Calculation

The base case nodalization for SNUF experiment is shown in Figure 4. This base nodalization is
composed of 147 volumes, 151 junctions, and 101 heat structures. All important components
like as a reactor vessel, a downcomer, two SG’s, an intact loop, a broken loop, and secohdary

system were modeled. Downcomer and suction leg where rapid transient is expected ire nodded

finely. The downcomer was modeled with separated channel in order to reflect the asymmetric
behavior of two loops. All the heat structures of primary system are modeled including

electrical heaters. Each leg is connected to reactor vessel or downcomer with cross flow

junction.

For the exact simulation of pressure drop over the loop, the results of pressure drop test of Table
3 were reflected through the loss coefficients. The pressure drop experiment was carried out
under the condition of atmospheric pressure with 25C water. The pressure drop was significant
at the inlet and the outlet of the reactor vessel and the SG. Loss coefficients at the other parts
were determined referring the fluid handbook [8], since the pressure drops at the cother parts

were comparatively small.




Reflecting such pressure drops, a steady state was obtained from the calculation of normal
operation. The results are presented in Table 4, and compared with the experimental condition.
The primary system was 0.8MPa, and nearly saturated. The secondary system was 0.5MPa, and
saturated. The core power was 60kW.

2. Simulation of Drain-down and Initial Condition

In the beginning of SNUF experiment, all coolant in primary system was drained except in
reactor lower plenﬁm, and the primary pressure was 0.35MPa. To obtain these conditions, drain-
down nodalization is used in the Figure 4. Valve junctions J991, J993, J995 and J999 are opened
and time dependent volumes C992, C994, C996 and C998 are used. The primary coolant is
drained from reactor lower plenum (through J999) and each bottom of cold leg (through J991,
J993, J995) as the SNUF experiment. The drain is stopped when the liquid levels of reactor and
each cold leg are below 65mm and 20mm, respectively. Even after the drain was complete,
dummy calculation was continued for a few ten seconds in order to obtain the stable state of the
system. In the calculation, the liquid level is defined as collapsed water level determined from

the void fraction in the volumes of reactor vessel and suction legs.

L=z(1-a,.)-H,. ¢y

,where L is collapsed water level,
& 1is void fraction,
H is height of volume.
As a result, initial conditions obtained from this calculation are shown in Table 5, and the

results are consistent with initial condition of experiment.
3. Simulation of Post-blowdown

For the simulation of post-blowdown, the drain-down nodalizations (J991, J993, J995, J999,
C992, C994, C996, and C998) was removed. The nodalizations for the SI line (C900, C902,
C910, C920, C930, J901, J911, J921, and J931) and the breaks were added. The SI water of
60C is provided from time dependent volume C900, and is branched to each cold leg. The SI
flowrate was set constant as 2.2kg/s, and modeled using time dependent junction,' J901. The

break is modeled as double ended break, and from two broken sections the coolant is released.



The two break boundaries, C954 and C964, are modeled using time dependent volume filled
with saturated steam. The isolation valve J411 was also closed. The important conditions are

listed in Table 6, compared with experimental conditions.




Iv. Results and Discussions

The considered calculation cases are listed in Table 7. Run01 is base case. In the base case, all
the heat structures in primary system are modeled including electrical heaters, and the break
boundaries filled with saturated steam are maintained as atmospheric pressure. Run02 is same
with base case except that only electrical heater and U-tubes are modeled in heat structure in
order to evaluate the effect of heat structure modeling. Run03 assumes the pressurization of
break boundary according to primary pressure transient. The condition of pressurized break
boundary is more faithful to the definition of EOB, since EOB is generally the time when the
primary pressure decreases to the containment pressure. Run04 and Run0S5 are for the evaluation
of break size. In Run04, the break size is same with the cross-sectional area of hot leg, and in
Run05, it is half of the cross-sectional area of hot leg. The break size of base case is smaller

than that of Run04, and larger that that of Run05.
IV.1 Results of Base Case (Run01)
1. Pressure of primary system

Figure 8 shows comparison of. the pressure of reactor vessel top head between the calculation
and the experiment. In the experiment, the pressure behavior can be classified into three
distinguished steps; first step in which the primary system pressure decreases rapidly, second
step in which the pressure increases slightly and last third step in which the pressure decreases
slowly toward steady state. The first step extends from 0 to 40 seconds, the second step from 40

to 80 seconds, and the thirds step from 80 seconds to the last [5].

The first step is characterized by rapid decrease of pressure due to the steam release. For this
step, the RELAPS shows the good agreement with experiment, and the rate of pressure decrease
is also similar with experiment. However, the timing that the pressure reaches the minimum is

earlier than experiment by a few seconds.

Second step is characterized by slight increase of pressure due to the steam generation in core.
Run01 could not perfectly predict such a behavior. At about 60 seconds, the pressure in
experiment reaches the peak, and the RunO1 also shows such a pressure rise. The predicted

pressure rise in RunO1 is higher than that in experiment. In experiment, since much steam was
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generated when the SI water reached the bottom of core, and little steam was generated after the
core was fully refilled, the mild increase and decrease of pressure behavior were observed.
Whereas, the pressure rise before core refilling was not predicted, however after tie mixture
level of core increased to the hot leg level and the two-phase mixture began to be released, the
pressure rise was induced by the loss coefficient at reactor out let. The starting point of two-
phase mixture release is very close to the time when the discharge amount (integrated break
flow) begins to increase drastically, which will be discussed in next section. Consequently, in

the second step, RELAPS seems to predict at least the characteristic feature of pressure behavior.

In third step, no more transient is expected thereafter in experiment. The RunOl1 shows
intermittent increase and decrease of pressure, which is thought to be caused by the unstable
direct contact condensation of steam and subcooled water in reactor upper plenumr. Figure 6
shows that the void fraction in upper plenum (C21001) is decreased by condensation after 90
seconds, and that the void fraction is decreased rapidly after 105 seconds when the rajid change
of pressure appears. Consequently, RELAPS well predict the overall pressure behavior in third

step with intermittent instabilities.
2. Mass and Energy Release

Discharged masses (integrated break flow) through reactor vessel side broken section and SG
side broken section are presented in Figures 7 and 8, respectively. The figure for the discharged
mass of reactor vessel side broken section shows that there is only steam release during first step
of pressure behavior, however, it seems that the steam release in experiment was not sufficiently
measured since the release was measured by condensing the steam. The result of RELAPS
analysis revealed that a little steam is released before 10 seconds when the pressure decreases

rapidly. However, after 15 seconds, little steam is released, and no increase in discherged mass

1s revealed.

In experiment, from about 60 seconds, two-phase mixture was initiated to be released. RELAPS
analysis of Figure 7 shows that the release rate is increased slightly before 60 seconds, and that
main release is initiated slightly after 60 seconds. The initiation of two-phase release causes the

larger pressure drop in reactor vessel outlet, and the pressure of reactor vessel is increzsed.

After 60 seconds, the experiment shows the stable release, however the RELAPS shows the
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unstable one. It seems caused by the unstable direct contact condensation in reactor vessel upper
plenum, as shown in Figure 9. As the Figure 9 shows, it can be seen that the void fraction in

C20001 was more unstable than the void fractions in the other volumes.

In Figure 8, the experiment shows nearly zero discharge through the SG side broken section,
however the RELAPS shows some discharge in 15 seconds and 65 seconds. This phenomenon
is related with the water level in U-tube, which will be discussed in the next section on water

level.
3. Water Level

As discussed in experimental result, the SI water refills the cold leg first. The SI water flows up
to the U-tubes by the repressurization of reactor vessel in the second step of pressure behavior
as shown in Figure 10. Figure 11 shows the collapsed water level in U-tubes from the RELAPS
calculation. High water level was predicted at about 10 and 60 seconds. In experiment, the water
level was detected by measuring the fluid temperature at middle height of U-tubes as shown in
Figure 12. The water level reaches the location of thermocouple from the fact that the fluid
temperature drops rapidly twice by cold water. The first level rise at 10 seconds in Figure 11
was caused by the large pressure difference between the reactor vessel and break boundary. As
the water level increases up to such a height, some of the water is released through the SG side
broken section. Resultantly, there was a little coolant release through the SG side broken section,
as shown in Figure 8. Consequently, the RELAPS well predicted the fact that water lever in U-
tube rose twice at about 10 and 60 seconds, but the predicted water levels were higher than
experimental ones. Such a behavior in early transient is largely affected by the boundary

pressure, and it will be discussed once more in the analysis of Run03.

In the third step of pressure behavior, the experiment revealed that there was no more water
level rise up to the middle height of U-tube. And, the REPALS analysis also showed the same

result with experiment.

The Figure 13 shows the water level of suction leg in broken loop. In the experiment, the level
was identified by the direct observation or taking pictures through the transparent window glass.
The experiment revealed that the suction leg was refilled most early and there was slight

oscillation only while the leg was being refilled. And, after the suction leg got refilled, the fluid
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in the suction leg was stabilized. But, the RELAPS analysis shows the continuous oscillation in
water level as shown in Figure 13. This is caused by the unstable condensation in suction leg,

which can be seen in Figure 14.
4. Temperatures

The temperature measured in experiment is local time averaged temperature:, and the
temperature of RELAPS is volume averaged and time averaged temperature. In Figure 15, the
temperatures of RELAPS are the liquid temperatures (tempf). The Figure 15 compares the
experimental temperature and RELAPS temperatures near the measured point. The t2mperature
of C13205 is similar with the experimental result, however the temperatures of C16001 and

C14205 are higher than experiment’s.

The fact that the temperature of C14205 is higher than that of experiment is caused by the
distribution of SI water in downcomer as shown in Figure 16. The total SI flovw rate was
constant as 2.2kg/s. However, the larger SI pipe size of the intact loop than that of broken loop
leads to the more injection to the intact loop than broken loop as shown in Figure 17, which
induces the more condensation of steam, and the lower pressure in intact side downcomer.
Therefore, because of such a pressure gradient between the intact side and broken side in
downcomer, the SI water in intact side flow to the broken side along the downcomer wall.
Resultantly, most of the SI water is injected through the intact side downcomer as shown in

Figure 16, and the temperature of C14205 is predicted higher than that of C13205.

The volume of lower plenum, C16001, contains a little saturated water at the beginning, and as
the transient goes on, the water swells to flow up to the core, which heated the water rnore. Such
a swelling can be seen from the behavior of void fraction in Figure 18. The void fraction in
C16001 is small at first, and undergoes the increase and decrease in order. Thus, the: predicted

temperature is revealed higher than the experiment.
Such a temperature difference can be explained related with thermal mixing in rea:tor lower

plenum. According to the study about thermal mixing in reactor lower plenum with SNUF, even

in higher mass flow rate the thermal mixing was not prominent [9].
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IV.2 Sensitivity Studies
1. Run02 - Effect of Heat Structure

The Figure 19 compares the pressure of reactor top head in Run02 with that in experiment and
base case. The pressure in Run02 shows more rapid decrease of pressure than that in experiment
and base case in first step. The pressure rise in second step was not well predicted. This fact
means that the heat of metal structure is important in the analysis of mass and energy release, as
mentioned in FSAR of YGN Units 3&4. Therefore, the modeling of heat structure in the

analysis of mass and energy release is very important

Discharge amounts (integrated break flow) through reactor side broken section and SG side
broken section in Run02 are presented in Figures 20 and 21, respectively. The Figure 20 shows
that the discharge amount in Run02 is similar with that of Run01, however, the Figure 21 shows
that Run02 does not predict the second release through SG side broken section because there is
no pressure rise in second step. Resultantly, as Figure 22 shows, the water level in U tube in

second step does not increase.
2. Run03 - Effect of Boundary Pressure

In Run03, the break boundary is pressurized like as Figure 23, where the boundary pressure is
siightly lower than the reactor vessel pressure in first step of experiment. The predicted pressure
of reactor top head is shown in Figure 24 comparing with experiment and base case. The
pressurization of break boundary led smaller rate of pressure decrease. The release through the
reactor side broken section in Figure 25 shows earlier two-phase release than RunOl. It is
because in the earlier transient, the release through the SG side broken section in Figure 26 is
very small compared with Run01, because of the smaller pressure difference between system
and boundary. The water level in U tube in first step is also lower than that of Run01 as shown
in Figure 27. Consequently, the result of Run03 implies that the effect of boundary pressure

does not affect much on the overall behaviors.

3. Run04 and Run05 - Effect of Break Size
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Run04 and Run05 are to evaluate the effect of break size. The break area in Run04 is same with
the cross-sectional area of hot leg, and that in Run05 is half of the cross-sectional area of hot leg.
The pressure in reactor vessel top head shows similar trend with base case in spite of the
difference of break area as shown in Figure 28. Discharge amount from each broken section and
water level in U-tube are also similar with base case as shown in Figures 29, 30 and 31. From
this fact, it can be concluded that the break size in post-blowdown is not so important to some

degree.
IV.3 Run Statistics

IBM compatible personal computer of Pentium-III 500 MHz was used in calculation with
Microsoft Windows NT 4.0 version. The personal computer has 256 MB main memory.

Calculation in drain-down was attempted to 1200 seconds and, calculation in post-blowdown
was attempted from 1200 seconds to 1320 seconds. The base case run was successfully
terminated at 1320 seconds. The calculation time is shown in Figure 32, setting 1200 seconds as
0 second, and 1320 seconds as 120 seconds. For 5 seconds from 1200 seconds to 1205 seconds,

fine time step was used, and the required calculation time was more than in the other calculation.

The base case run was terminated at 1320 seconds, and the required CPU time in personal
computer was 1767.33 seconds including 0.468750 second for input processing. The attempted
advancement was 67572 time steps. Therefore, the grind time for the base case can be

calculated as follows;

CPU Time, CP =1767.33 —0.468750 = 1767.33 seconds
Number of Time Step, DT =94766-27194 = 67572
Number of Volume, C =134
Transient Real Time, RT =120 seconds
Grind Time, GT =(CP*1000)/(C*DT)
' = (1767.33*1000)/(134*67572)
= 0.1952 m CPU sec/(vol-step)
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V. Summary and Conclusion

The RELAP5/MOD3 was assessed using SNUF experiment simulating hot leg break LBLOCA
in the view of mass and energy release analysis. In order to evaluate the code predictability on
major thermal hydraulic behavior, the calculation results were assessed and compared with the

experimental data.

SNUF is scaled down model with volume scale ratio 1/1144 simulating YGN Units 3&4. The
SNUF experiment showed that most of injected SI water was released through the core side
broken section and thus the release through the SG side broken section was negligible. The
remarkable feature is that the SI water refilled the cold leg first, and resultantly the steam
generated in core could not be heated directly by SG. Although this experiment showed that the
water in cold leg could flow up to a half height of U tubes, the duration time was not sufficiently

long for the SG to be taken as a major heat source.

RELAPS analysis for the SNUF experiment showed that this code can properly predict the
important features of hot leg break LBLOCA during post-blowdown, when all the heat
structures are modeled. And the releases from reactor side broken section and SG side broken
section were also predicted satisfyingly. Especially, the pressure rise in second step of pressure
behaviors were predicted partially, and the release from SG side broken section was little except
when the pressure difference between the primary system and break boundary is not large in
early stage of transient. However, since the unstable direct contact condensation in suction legs
resulted in the unstable behavior of water level, they were different from experimental results.

Break size did not affect much on the overall behavior to some degree.
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Table 1 Geometric design parameters for SNUF and YGN3&4

UNIT SNUF |YGN3&4[1]
Vessel
Height [mm] 1975  12.7x10}
Flow area [mm?] 74748  13.3x10"
Hot leg
Flow length [mm] 683  4.83x10°
Flow area [mm?] 4990  0.89x109
Suction leg
Flow length [mm] 1172  7.52x10°
Flow area [mm?] 2579  0.46x10
[Discharge leg
Flow length [mm] 916  5.88x10}
Flow area [mm?] 2579  0.46x105
Fuel hydraulic diameter [mm] 14 3
|Fue1 conduction depth [mm)] 2.5 24

Table 2 Measurement instruments

Sensor ID Measurement Uncertainty
TCO1 Outer wall of reactor vessel lower plenum 2e
TCO02 Fluid temperature of intact hot leg 2e
TCO03 Fluid temperature of reactor vessel lower plenum 2e
TC04 Fluid temperature of broken hot leg upper part in reactor side 2e
TCO05 Fluid temperature of broken hot leg lower part in reactor side 2e
TCO06 Fluid temperature of broken hot leg upper part in SG side 2e
TCO07 Fluid temperature of broken hot leg lower part in SG side 2e
TCO8 Fluid temperature of secondary system 2e
TCO09 Fluid temperature of U-tube entrance 2e
TC10 Fluid temperature of U-tube middle height 2e
PTO1 Pressure at reactor vessel top head 0.001MPa
LTO01 Discharge amount in reactor side broken section 3.8liter
LT02 Discharge amount in SG side broken section 0.7liter
FTO1 Total SI flowrate 0.09kg/sec
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Table 3 Experiment for the measurement of pressure drop
(Pressure : 0.1013MPa , Temperature 25 C, Water)

Flowrate Pressure drop
[kg/sec] [Pa]
Reactor In/Outlet :z; ,173 Z:g
(C33001~C36001) )
1.2730 317
SG In/Outlet 0.6099 528
utle
(C37401-C31001) | 0233 407
0.3955 256
Table 4 Normal operation condition
Parameters SNUF RELAPS
Pressure of reactor top head 0.8MPa 0.826MPa
Temperature of primary system ~ Saturated ~ Saturated
Core power 60kW 60kW
Pressure of secondary system 0.5MPa (Sat.) 0.5MPa (Sat.)
Table 5 Initial condition in model and prototype
SNUF YGN3&4[4]
Core pressure [MPa] 0.35 0.5
Core temperature Sat. Sat.
Mean power [kW] 60.0 60.0x10°
Core exit void fraction 100% 100%
Liquid rise velocity [m/sec] 0.0111 0.276
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Table 6 Initial conditions of experiment and RELAPS

Parameters SNUF RELAP5
Pressure of reactor top head 0.35MPa 0.36MPa
Pressure of secondary system 0.5MPa (Sat.) |0.499MPa(Sat.)
Temperature of reactor lower plenum 142 C 140 C
Temperature of U tube entrance 139 C 137 C
Temperature of secondary system 154 C 153 C
Core power 60 kW 60 kW
Total SI flowrate 2.2 kg/sec 2.2 kg/sec
Temperature of SI 60 C 60 C
Table 7 Calculation cases
Break boundary Break area
(C954, C964) (3951, J961) Heat structure
Constant as atmospheric pressure, Al]l Structures of primary
Run01 filled with saturated steam Break valve area systems are modeled
Constant as atmospheric pressure, Only heaters and U Tubes
Run02 filled with saturated steam Break valve area are modeled
Pressurized according to primary All Structures of primary

Run03

pressure, filled with saturated steam

Break valve area

systems are modeled

Constant as atmospheric pressure,

Hot leg cross-

A1l Structures of primary

Run04 filled with saturated steam sectional area  |systems are modeled
Run05 Constant as atmospheric pressure,  |1/2 of Hot leg cross-|All Structures of primary
filled with saturated steam sectional area  |systems are modeled
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Figure 20 Discharge amount in reactor side broken section (Run02)
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I T
| U Tube in Cold Leg Side |
| _ —E _ (Max=1.64m) '
- - —O— Reroisasecaie I
cag- Rered |
__——'____—l

| |

_ ]

| |

| I
__——r—__-—l
Vo

N N— -]

90 120

Elapsed Time(sec)

Figure 22 Water level in U Tube (Run02)
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Figure 24 Pressure of reactor top head in Run03
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Figure 26 Discharge amount in SG side broken section (Run03)
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Figure 32 Calculation CPU time in Run01
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Appendix A Input Deck for Steady State Calculation (Run01)




= SNUF Hot Leg Break LOCA Analysis Input Deck with RELAPS/MOD?3. 1

R simple model *

* fonn loss verfication input deck

]

0000100 new  stdy-st *transnt *

0000101 mn

0000102 si si

0000105 5. 6. 30000,

0000110 nitrogen

0000115 1.

0000120 400010000 00 h2o primary

0000121 710010000 00 h2o0 second

*0000201 8. 1.-6 5.0c-2 00003 500 400000 200000000
0000202 20. 1.6 1.5e2 00003 500 400000 200000000
0000203 1500. 1.-6 1.0c-3 00003 5000 400000 200000000

*

* *
* minor edits *
* L ]
*

0000301 p 220010000

0000302 p 372010000 *pl'

0000303 p 330010000 *p2

0000304 p 360010000 *p3

0000305 p 364010000 *p4'

0000306 p 472010000 *pl

0000307 p 440010000 *p2

0000308 p 460010000 *p3

0000309 p 466010000 *p4

0000310 p 610010000 *sga

0000311 p 710010000 *sgb

*

0000320 tempf 372010000 * intact loop discharge
0000321 tempg 372010000  *intact loop discharge
0000322 tempf 364010000 *intact loop suction
0000323 tempg 364010000  *intact loop suction
0000324 tempf 472010000  * broken loop discharge

0000325 tempg 472010000  * broken loop discharge
0000326 tempf 466010000 *broken loop suction
0000327 tempg 466010000  * broken loop suction
0000328 tempf 492010000 *broken loop discharge
0000329 tempg 492010000 *broken loop discharge
0000330 tempf 486010000 * broken loop suction
0000331 tempg 486010000  * broken loop suction
0000332 tempf 200010000  * core upper

0000333 tempg 200010000 * core upper

*

0000340 mflowj 311000000 *intact loop hot leg flow rate
0000341 mflowj 411000000 *broken loop hot leg flow rate
0000342 mflowj 375000000 *intact loop flow rate

0000343 mflowj 475000000 * broken loop cold leg 1 flow rate
0000344 mflowj 495000000 * broken loop cold leg 1 flow rate
0000345 milowj 601000000 *tosga

0000346 mflowj 701000000 *tosgb

0000347 mflowj 811000000 *steam outlet

*x

0000360 voidg 364010000
0000361 voidg 466010000
0000362 voidg 486010000
=

*0000370 cntrlvar 001 * pzr normalized water level
0000371 cntridvar 002 * intact sg normalied water level
0000372 cntdvar 003 * broken sg normalied water level

*

* *

* (ﬁp *
*, *

*

0000501 time O ge null O O. n -10 *
0000502 time O le mull O 60. n * par press ctri
0000503 time 0 ge null 0 106 n *

t 3

* x

* hydraulic input *
* *

x .

¥ e ceecremcmtmecorrsr e a e e ae e *

* primary system



*

FTIL] FT:d

* component | 10 downcomer upper part at fight hand side *
krpkakkkkEkkkEg ittt gl A okkokokok *
1100000 de_up_r annulus * name

1100001 1 * number of volume

1100101 0. i * flow area of volume

*1100201 no junction * flow arca of junction

1100301 S8e1 1t * flow length

1100401 1.3637¢-2 | * volume of volume

1100501 0. 1 * azimuthal angle

1100601 90.0 1 *inclination angle

*1100701 elevation change

1100801 4.572-4 S.le3 | * roughness, hyd. dia.

*1100901 nojunction * Joss coeff.

1101001 00000 1§
*1101101 no junction

* flag of volume
* flag of junction

1101201 003 800099. 435. 0. 0. 0. I *ic.of volume

*1101300 nojunction

*1101301 nojunction
*

* i.c. ctrd word of junction
* i.c. of junction

Aokl ol ok ok Kok Kok ok xRk kR kR doR sk ok ok ok Rk kR *
* component 120 : downcomer upper part at left hand side *

sedkokokkokk kg *hEk ok R kokk AL RS *
1200000 dec_up_l annulus * name

1200001 1 * number of volume

1200101 0. | * flow area of volume

*1200201 nojunction * flow arca of junction

120030t 5.8¢-1 1 * flow length

1200401 1.3637¢-2 * volume of volume

1200501 0. 1 * azimuthal angle

1200601 90.0 i * inclination angle

*1200701 elevation change

1200801 4.5724 5.le3 1
*1200901 no junction
1201001 00000 |
*1201101 nojunction

* roughness, hyd. dia.
*1oss coeff.

* flag of volume

* flag of junction

1201201 003  800099. 435. 0. 0. 0. 1 *ic.of volume

*1201300 no junction
*1201301 nojunction
t 3

*

* j.¢. ctrd word of junction
*j.c. of junction

Aok kKRR kR kR ok k ok kb ko

Rk it il

* component 130 : downcomer cold leg connector at right side *

N L2t E s akpkkopkkgkk kR kR k ek k ke an
1300000 dc_cc.r branch
1300001 3 0

1300101 1.1756e-2 1100e-3 00 00 -90. -1100-3 45724 25.5¢-3 00000
1300200 003 800099. 435.15

130110t 130010001 110010001 0.0 0.0 0.0 000000

1302101 130010002 132010001 00 0.0 00 000101

1303101 376010002 130010003 00 045 03 000101

1301201 0.0 00 00

1302201 00 00 0.0

1303201 00 00 00

»

*h kxhk Li il

* component 140 : downcomer cold leg connector at left side *

1400000 dc_cc ! branch

1400001 4 0

1400101 1.1756-2 110.0-3 0.0 00 -90. -110.0-3 4.5724 25.5¢-3 00000
1400200 003 800099. 435.15

_ 1401101 140010001 120010001 00 00 00 000000

1402101 140010002 142010001 00 00 00 000000
1403101 476010002 140010003 00 045 03 000101
1404101 496010002 140010003 00 045 03 000101
1401201 00 00 00
1402201 0.0 00 00
1403201 0.0 00 0.0
1404201 00 0.0 0.0

*

wkkkkkbp it L]l * *hE
* component 132 : downcomer at right side *
1320000 dc_r  annulus * name

1320001 5 * number of volume

1320101 1.1756e-2 S * flow area of volume

1320201 O. 4 * flow area of junction

1320301 200.0c3 2 * flow length

1320302 100.0c-3 4

1320303 1480c3 5

1320401 0. 5 * yolume of volume

1320s01 00 s * azimuthal anale

1320601 900 S
*1320701 clevation change

* inclination angle



v

1320801 4.5724 255¢3 S * roughness, hyd. dia,
1320901 0. 0. 4 * Joss coeff.

1321001 00000 5 * flag of volume

1321101 000000 4 * flag of junction

1321201 003  800099. 43515 0. 0. 0. 5 *ic.of volume

1321300 0 * j.c. ctrd word of junction

1321301 0. 0. 0. 4 *ijc ofjunction

*

L L AR N REREEERRERREERRRRRETRRERR SRR
* component 142 : downcomer at lefi side *

1420000 dc_r  annulus * name

1420001 5

1420101 1.1756c-2 5 * flow area of volume

1420201 0. 4 * flow arca of junction

1420301 2000c-3 2 * flow length

1420302 1000c-3 4

1420303 1480c3 5

1420401 0. 5 * volumne of volume
1420501 00 5 * azimuthal angle
1420601 900 5 * inclination angle
*1420701 elevation change

1420801 4.5724 255¢3 5 * roughness, hyd. dia,
1420901 0. 0. 4 * loss cocfT.

1421001 00000 5 * {lag of volume
1421101 000000 4 * flag of junction
1421201 003  800099. 43515 0. 0. 0. 5 *ic.of volume

1421300 0 * i.c. ctrl word of junction

1421301 0. 0. 0. 4 *ic ofjunction

*

* component 160 : downcomer lower plenum *

L2zt ts ] Rdkokok * k¥

1600000 lowplenm branch

1600001 3 0

1600101 0. 80.0c-3 6.7988¢-2 0.0 90. 80.0c-3 4.5724 319.0¢-3 00000
1600200 003 800099. 435.15

1601101 132050002 160010002 00 04 0.2 010100

1602101 142050002 160010002 0.0 04 02 010100

1603101 160010002 180010001 0.0 02 04 010100

1601201 0. 0. 0.0

1602201 0. 0. 00

1603201 0. 0. 00

*

kEEEE

* component 180 : core bottom *
E 1] ] *Ek

1800000 core_bot pipe * name

1800001 2 * number of volume

1800101 2.0204e-2 | * flow area of volume

1800102 5.3913¢-2 2

1800201 0.0 1 * flow area of junction

1800301 1480¢-3 1 * flow length

1800302 100.0c-3 2

1800401 0. 2 * volume of volume

1800501 0O 2 * azimuthal angle

1800601 900 2
*1800701 elevation change
1800801 4572¢4 350e3 1 * roughness, hyd. dia,
1800802 4.572¢4 262.0c-3 2

1800901 0.04 002 1 *loss cocff.

1801001 00000 2 * flag of volume
1801101 000000 1 * flag of junction

* inclination angle

1801201 003 800099. 440.15 00 00 00 2 *ic.ofvolume

1801300 0 *j.c. ctrl word of junction
1801301 00 00 O. 1  *ic ofjunction
*

bl 2]

* component 181 : core junction *

*

1810000 core_jun sngljun

1810101 180020002 190010001 0. 0435 0.2 000100
1810201 0 0. 0. O.

*

TRk RRE

AR R AR

xkk

* component 190 : active core *

* * RREREEERER
x

1900000 act_core pipe * name

1900001 3 * number of volume

1900101 50143e-2 3 * flow area of volume

1900201 0. 2 * flow area of junction

1900301 1000e-3 1 * flow length

1900302 2000e-3 3

1900401 0. 3 * volume of volume



S-v

190050t 0. 3
1900601 90.0 3
*1900701 elevation change
1900801 4.572c4 860c¢-3 3 * roughness, hyd. dia.
1900901 0. 0. 2 * loss coeff.

1901001 00000 3 * flag of volume

1901101 000000 2 * flag of junction

1901201 003 750099. 440.15 0. 0. 0. 3 *ic.of volume
1901300 0 *j.c. et word of junction

1901301 00 00 0. 2  *ic culwordofjunction
*

* azimuthal angle
* inclination angle

Rk kR Rkl kK
* component 200 : core branch *
kkokk ¥
2000000 core_br branch
2000001 4 0
2000101 5.0143e2 11003 00 00 90. 1100e-3 45724 319.0e3 00000
2000200 003 800099. 440.15
2001101 190030002 200010001 0.0 0. 0. 000000
2002101 200010002 210010001 0. 0. 0. (00000
2003101 200010004 300010001 0. 03 045 000102 *tointact hotleg
2004101 200010004 400010001 0. 0.3 045 000102 *tobroken hotleg
2001201 00 00 00
2002201 0.0 0.0 00
2003201 0.0 00 00
2004201 00 00 00
*

Aokkokkokok ok kR kR Rk R R R Rk Rk kR *Hk
* component 210 : core upper *

Rk kokokokk koK ok okokokokkokokokk Aok ok Rk ok Rk ok kol kokok
*

2100000 core_up pipe * name

2100001 2 * numbcer of volume

2100101 5.0143e2 2 * flow area of volume

2100201 0. 1 * flow arca of junction

2100301 29¢01 2 * flow length

2100401 0. 2 * volume of volume

2100501 0. 2 * azimuthal angle

2100601 90. 2.
*2100701 clevation change
2100801 4.572c4 R60e3 2 * mnghne(e' hygl_ dia
2100901 O. 0. 1 *losscoefl.

2101001 00000 2 * flag of volume

* inclination angle

2101101 000000 1 * flag of junction

2101201 003 750099. 43515 0. 0. 0. 2 *jc.ofvolume
2101300 0 * j.c. ctrl word of junction
210130t 0. 0. 0. 1 *icofjunction

*

FkdkkkkReiok * Rk
* component 211 : upper plenum junction 1 *
kkkkkkkok R R Rk gk

*
2110000 up_junl sngljun

2110101 210020002 220010001 0. 0. 0. 000000
2110201 0 0. 0. O.
*

Fokdh ¥ Rhkkkd gk
* component 220 : upper plenum *

¥ *k

2200000 up_p! snglvol

2200101 0. 25le-1 1.6097e2 0. 90. 25le-l 4.572e4 121.3529%-3 00000
2200200 003 800099, 43515 0. 0. O.

*

* * * Aok ok

* component 300 : intact hot leg section | *
*kk ok kok ko

*

3000000 ihotll pipe * name

3000001 1 * number of volume

3000101 O. t * flow area of volume

*3000201 nojunction * flow area of junction

3000301 527¢1 1 * flow length

3000401 2.1744e-3 1 * volume of volume

3000501 0. 1 * azimuthal angle

3000601 0. | *inclination angle

*3000701 elevation change

3000801 4.572¢4 7.2352¢2 1 *roughness, hyd. dia.

*3000901 no junction * Joss coelf.

3001001 00000 1 * flag of volume

*3001101  no junction * flag of junction
3001201 003 800099. 44015 0. 0. 0. 1 *ic.ofvolume

*3001300 nojunction *j.c. ctrl word of junction

*300130! no junction *j.c. of junction

*

EEXEFXFY F PEXEXER EENERE

* companent 301 : intact hot leg junction | *



9-v

Aok kR ok kR ok ko kR ROk R ROk R

*
3010000 ihljt sngljun

3010101 300010002 310010001 0. 0.003 0.003 000000

3010201 0 0. 0. 0.

*

kK

e *hk T
* component 310 : intact hot leg junction 2 *
LEL L 2 L] AR AR Ok R Rk L2

L

3100000 ihotl2 pipe
3100001 1

3100101 0. 1
*3100201 no junction
3100301 4381 I
3100401 1.6953¢-3 1
3100501 0. 1
3100601 O. 1
*3100701 elevation change
3100801 4.572¢4 70.2¢e3 |
*3100901 no junction
3101001 00000 |
*3101101 no junction

* name
* number of volume
* flow arca of volume
* flow arca of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
*loss cocfT.
* flag of volume
* flag of junction

3101201 003 800099. 44015 0. 0. 0. | *ic of volume

*3101300 no junction
*3101301 nojunction
»

* j.c. ctrd word of junction
*j.c. of junction

dkdkkdkkkk kR kR hkhokR La )
* component 311 : intact hot leg junction2 *

Aok kKRR

Aok ok R Aok

*

3110000 ihlj2 sngljun

3110101 310010002 320010001 O. 0.1 0. 000000 *

3110201 0 0. 0. O.
*

kR

* component 320 : intact hot leg junction 3 *

FoooE kR okkk R DR ROk k kR oRR ok kool kR Rk Rokok kb ko kR R Rk kR kR

3200000 ihotl3 pipe
3200001 1

3200101 0. 1
*320020!1 no junction
3200301 2.6e-01 1

* name

* number of volume
* flow area of volume

* flow area of junction
* flow length

3200401 1.0063¢-3 1 * volume of volume
3200501 O. 1 * azimuthal angle
3200601 90. 1 *inclination angle
*3200701 elevation change

3200801 4.572¢4 702e-3 1 *roughness, hyd. dia.
*3200901 no junction * loss coefl.

3201001 00000 1 * flag of volume
*3201101 nojunction * flag of junction

3201201 003 800099. 440.15 0. 0. 0. 1 *ic.ofvolume
*3201300 no junction *j.c. ctrl word of junction
*3201301 no junction *i.c. of junction

*

* L

* component 321 : intact hot leg junction 3 *

*

3210000 ihl3 sngljun

3210101 320010002 330010001 0. 04 0.2 000100
3210201 0 0. 0. O.

*x

LEL ST AR AL E L RSS2 R R 2L R2 2]

* component 330 : intact loop u tube inlet *
Fhdxk kpk REEERRREE

3300000 iltube-i pipe * name

3300001 1 * number of volume

3300101 O. | * flow area of volume

*330020 nojunction * flow area of junction

3300301 100.0e-3 1 * flow length

3300401 3996lc-3 1 * volume of volume

3300501 0. ! * azimuthal angle

3300601 90. { * inclination angle

*3300701 elevation change

3300801 45724 19491393 1 *roughness, hyd. dia.

*3300901 no junction * loss cocff.

3301001 00000 | * flag of volume

*3301101 nojunction * flag of junction

3301201 003 750099. 440.15 0. 0. 0. 1 *ic.ofvolume
*3301300 nojunction * j.c. ctrd word of junction

*3301301 nojunction *j.c. of junction
*
kb HEEE R *hs
* component 331 : intact u tube inlet junction 1 *
EERYY FEFEXEEEEERREY EXXEEERERSR




3310000 itub_ijl sngljun

3310101 330010002 350010001 O. 17. 26. 000100
3310201 0 0. O. 0.

*

Aok ok R R R Rk R Rk kR Rk Rk Rk kR Rk Rk

* component 333 tintact u tube infet junction 2 *

kR

L2 L ok ok ok R Rk kR R Rk KRR R AR

3330000 itub_ij2 sngljun
3330101 330010002 352010001 O. 17. 26. 000100

3330201 0 0. . O.

*

%k ok FI1:

* component 350 : intactu tube | *

sk ook ok ko *ERAR Rk xR
3500000 itubl pipe * nane

350000t 8 * number of volume

3500101 2.2682¢3 8 * flow area of volume

3500201 0. 7 * flow area of junction

3500301 4.1e-l 8 *flow length

3500401 0. 8 * volume of volume

3500501 0. 8 * azimuthal angle

3500601 90. 4 * inclination angle

3500602 -90. 8

*3500701 elevation change

3500801 4.572¢4 19.0c-3 8 * roughness, hyd. dia.

3500901 0. 0. 3 *Joss coeff,

3500902 042 042 4

3500003 0. 0. 7

3501001 00000 8 * flag of volume

3501101 000000 7 * flag of junction

3501201 003  800099. 438.15 0. 0. 0. 8 *ic.ofvolume

3501300 0 * j.c. ctrl word of junction

3501301 00 00 0. 7 *ic. of junction

*

kiR kR kR Rk kR kkokok ok kokok ik LEE] %
* component 352 :intact u tube 2 *

LRI ERLIELES LS LS 2EEY *k kbR kkk

*

3520000 itub2 pipe

3520001 8

3520101 2.2682¢3 8
3520201 0. 7

3520301 4.de-t 8

* number of volume
* flow area of valume
* flow area of junction
* flow length

3520401 0. 8 * yolume of volume
3520501 0. 8 * azimuthal angle
3520601 90. 4 * inclination angle
3520602 -90. 8

*3520701 elevation change

3520801 4.572¢4 190e-3 8 *roughness, hyd. dia.
3520901 0. 0. 3 *loss coeff.

3520902 042 042 4

3520903 0. 0. 7

3521001 00000 8 * flag of volume

3521100 000000 7 * flag of junction
3521201 003 800099. 43815 0. 0. 0. 8 *ic.ofvolume

3521300 0 *i.c. ctrl word of junction

3521301 00 00 O 7 * j.c. of junction

*

* component 351 : intact u tube outlet junction 1 *

EE 22 kpkrkik Ei 2L L]

*

3510000 itub_ojl sngljun

3510101 350080002 360010001 0. 26. 17. 000100
3510201 0 0. 0. 0.

*

g * ok

* component 353 : intact u tube outlet junction 2 *

RRREEE kK
*
3530000 itub_oj2 sngljun
3530101 352080002 360010001 0. 26. 17. 000100
3530201 0 0. 0. ©.
*

Rk

L EL

* component 360 : intact loop u tube ocutlet *
*

3600000 up_plt pipe * name

3600001 * number of volume

3600101 3.9961e-2 | * flow area of volume

*360020! no junction * flow area of junction

3600301 100.0¢-3 | * flow length

260M0t 0, H wolumeohvelune

3600501 0. 1 * azimuthal angle

3600601 -90. ! * inclination angle
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*3600701 clevation change

3600801 4.572e4 194913%-3 |  *roughness, hyd. dia.
*3600901 no junction * loss coefl.

3601001 00000 1 * flag of volume

*3601101 no junction * flag of junction

3601201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume
*3601300 no junction *i.c. ctrl wond of junction
*3601301 no junction *i.c. of junction

*

e o o o o o RO O R RS K KK R R Rk ok Kok hkkkky
* component 361 : intact suction leg junction 1 *
LR EL 2L L] ek ok ok ook ok ok ok i it L] kR kkhRkkbk

3610000 sljt sngljun

3610101 360010002 362010001 0, 02 04 000100
3610201 0 0. 0. 0.

*

* component 362 : intact suction leg | *
3620000 slt pipe * name

3620001 1 * number of volume

3620101 O. 1 * flow area of volume

*3620201 no junction * flow area of junction

3620301 9.de-1 1 * flow length

3620401 3.5222e-3 1| * volumne of volume

3620501 0. 1
3620601 -90. 1
*3620701 clevation change
3620801 4.572¢4 70.2¢-3 * roughness, hyd. dia.
*3620901 no junction * loss coeff.

3621001 00000 1 * flag of volume

*3621101 nojunction * flag of junction

3621201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume
*3621300 no junction * .. ctrl word of junction

* azimuthal angle
* inclination angle

*3621301 no junction *i.c. of junction

*

xRk kxRN xRRkk * *
* component 363 : intact suction leg junction 2 *

* kK *

3630000 slj2 sngljun

3630101 362010002 364010001 0. 0.05 0.05 000000
3630201 0 0. 0. 0.

*

kpRRRkg

*pkokkkEhR L2 22l d ] K ¥ k¥
* component 364 : intact suction leg 2 *

L2221 LEL 2] L2222 2

3640000 si2 pipe * name

3640001 1 * number of volume

3640101 0. 1 * flow area of volume

*3640201 nojunction * flow arca of junction

3640301 7.0c-1 1 * flow length

3640401 2.7094¢-3 | * volume of volume

3640501 -135. | * azimuthal angle

3640601 0. | * inclination angle
*3640701 elevation change

3640801 4.572¢4 702¢-3 1 *roughness, hyd. dia.
*3640901 nojunction *Joss coeff,

3641001 00000 1} * flag of volume
*3641101 nojunction * flag of junction

3641201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume
*3641300 nojunction *i.c. ctrl word of junction
*3641301 nojunction *j.c. of junction

*

*EREH *¥ LE 1L L

* component 365 : intact suction leg junction 3 *
skkokkkkkkkb kiR Rkt kkkhEk

3650000 slj3 sngljun

3650101 364010002 370010001 1.2110e-3 3.05 3.05 000100
3650201 0 0. 0. 0.

x

ERRkRRR K LRSS LIl L T ]

* component 370 : intact discharge leg 1 *
AL L 2L Rk kRkk

3700000 dil pipe * name

3700001 1 * number of volume

3700101 0. 1 * flow area of volume

*3700201 nojunction * flow area of junction

3700301 65¢-1 1 * flow length

3700401 25158¢3 1 * volume of volume

3700501 O. 1 * azimuthal angle

3700601 90. ! * inclination angle

*3700701 elevation change

3700801 4.572¢4 702e3 1  *roughness, hyd.dia,

33700901 nojunction * loss coeff,

3701001 00000 | * flag of volume

*3701101 nojunction * flag of junction
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3701201 003 830099. 43515 0. 0. 0. I *ic.ofvolume
*3701300 no junction *i.c. ctrl word of junction
*3701301 no junction *i.c. of junction

*

¥ EEEXIER FEXEEREREFFEETREX FEFEFEXIYEY EXEXER
* component 370 : intact loop - pump *
Aok ok kR Rk kR ROk ROk Rk Rk ko *

*+3700000 ipump pump

**3700101 0. 6.5c-1 2.5158¢-3 0. 90. 6.5e-1 00000
*+3700108 364010002 0. 0. 0. 000000

**3700109 372010001 1.9¢-5 100. 10000. 000100
*+3700200 003 800099. 415.1500

*3700201 1 3. 00 00

**3700202 1 3. 00 00

**3700301 -1 -1 -2 -1 -1 503 0

**3700302 S50. 10057 1. 20. 1.1498¢3 1.0284e4 990.
*yppwr 12451 1.0057 16.761 8443 1.1498:5 1.0284e4 990.
**3700303 0. 0. 3.2541e3 00 00

*
ko dokok ok kokokok kokok R kkok ook R

kg kokgkok *kkk

* component 371 :intact discharge leg junction | *
FERRRRRRR kR kR kR
**3710000 dljl sngljun
*+3710101 370010002 372010001 0. 005 0.05 000000
**3710201 0 0. 0. 0.

*

L2 L L it Ll * RNk kR

e o o o kR ok ok ok o kR RO kR kK

* component 372 : intact discharge leg 2 *

Rk Rk kR xR ¥k kR
3720000 d12 pipe * name

3720001 1 * number of volume

3720101 o. 1 * flow area of volume
*3720201 no junction * flow area of junction
3720301 29c1 |} *flow length

3720401 1.1224¢-3 | * volume of volume
3720501 175. ! * azimuthal angle

3720601 0. 1 * inclination angle

- *3720701 elevation change

3720801 4.572e4 702e-3 1| *roughness, hyd. dia,

*3720901 no junction *loss coeff.
3721001 00000 1 * flag nfunlnme
*3721101 no junction * flag of junction

3721201 003  830099. 43515 0. 0. 0. 1 *ic.ofvolume

*3721300 nojunction

*3721301 no junction *i.c. of junction
E

* j.c. ctrl word of junction

* component 373 : intact discharge leg junction 2 *

3730000 dlj2 sngljun

3730101 372010002 374010001 0. 0. 0. 000000

3730201 0 0. 0. O.

*

* component 374 : intact discharge leg 3 *

3740000 dI3 pipe * name

3740001 1§ * number of volume

3740101 0. | * flow area of volume

*3740201 no junction * flow area of junction

3740301 6.85-1 I * flow length

3740401 26513¢-3 1 * volume of volume

3740501 175. | * azimuthal angle

374060t 0. I * inclination angle

*3740701 elevation change

3740801 4.572e4 702e-3 | *roughness, hyd. dia.

*3740901 no junction * Joss cocfT,

3741001 00000 1 * flag of volume

*3741101 no junction * flag of junction

374120t 003 830099. 43515 0. 0. 0. 1 *ic.ofvolume

*3741300 no junction * j.c. ctrl word of junction

*3741301 no junction *j.c. of junction

FY

* component 375 : intact discharge leg junction 3 *
*k

3750000 dlj3 sngljun

3750101 374010002 376010001 0. 0.01 0.01 000000

3750201 0 0. 0. O.

*

HkkeRkk L 2] Wbk k N

* component 376 : intact discharge leg 4 *

*hk¥ LELiL el ] FRokkkkkkkky (1]

3760000 M pipe *onas

3760001 1 * pumber of volume

3760101 0. 1 * flow area of volume



4

*3760201 no junction
3760301 2.7e-1 |1
3760401 1.0450e-3 |
3760501 -60. 1
3760601 0. 1
*3760701 clevation change
3760801 4.572c-4 70.2¢c-3
*3760901 no junction
3761001 00000 l
*3761101 no junction

3761201 003  830099. 43515 0. 0. 0. 1 *ic.ofvolume

*3761300 no junction
*3761301 no junction
>

* flow area of junction
* flow length

* volume of volume
* azitnuthal angle
* inclination angle

* roughness, hyd. dia.
*loss coeff,

* flag of volume
* flag of junction

* i.c. ctrl word of junction
* i.c. of junction

Aok ok ook kA Rk R OR KRR R R KRRk

* component 400 : broken hot leg section 1
ik pkoo kRl ko R kbR kR ok k kR Rk koo kR

*

4000000 bhotll pipe
4000001 1

4000101 0. 1
*4000201 no junction
4000301 20c-1 1
4000401 8.6901e4 1
4000501 180. 1
4000601 0. 1
4000701 0. 1
4000801 4.572c-4 7.4196e-2
*4000901 no junction
4001001 00000 1
*4001101 no junction

* name
* pumber of volume
* flow area of volume
* flow arca of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle
* elevation change
* roughness, hyd. dia.
*loss cocff.
* flag of volume
* flag of junction

4001201 003  800099. 440.15 0. 0. 0. 1 *ic.of volume

*4001300 no junction
*4001301 nojunction
*

* j.c. ctrl word of junction
*i.c. ctrl word of junction

FkkRkok LA LEL LS L L L)

* component 401 : broken hot leg junction 1

kR

Rk Aok

*

4010000 bhjl sngljun

4010101 400010002 410010001 0. 0.003 0.003 000100

4010201 0 0. 0. 0.
*

wkk
* component 410 : broken hot leg section 2
RO RO R R Rk Rkk kR
*
4100000 bhotl2 pipe * name
4100001 1 * number of volume
4100101 0. i * flow area of volume
*4100201 nojunction * flow area of junction
4100301 98e2 1 * flow length
4100401 34638¢4 | * volume of volume
4100501 180, 1 * azimuthal angle
4100601 0. 1 * inclination angle
*4100701 elevation change
4100801 45724 6.703¢-2 * roughness, hyd. dia.
*4100901 no junction * loss coeff.
4101001 00000 1 * flag of volume
*4101101 nojunction * flow area of junction

4101201 003 800099. 440.15 0. 0. O,

*4101300 no junction
*4101301 nojunction
*

¥

* j.c. ctrl word of junction
*i.c. ctrl word of junction

AR

* component 411 : broken hot leg separation valve

4110000 spavlv  sngljun

I *ic.of volume

4110101 410010001 420010000 0. 001 001 000100
4110201 0 00 00 00

*4110300 trpvlv

*4110301 1

*

AL L L L

* component 420 : broken hot leg section 3

kR kok ok kR ek
*
4200000 bhotl3 pipe * name
4200001 1 * number of volume
4200101 0. 1 * flow arca of volume
*4200201 no junction * flow arca of junction
4200301 97¢2 1 * flow length
4200401 3.1940c4 1 * volume of volume
4200501 180. | * azimuthal angle

4200601 0. 1
*4200701 clevation change

* inclination angle
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4200801 4.572¢4 6.6997e2 1  *roughness, hyd. dia.

*420090!1 no junction * loss cocff.
4201001 00000 | * flag of volume
*4201101 no junction * {low area of junction

4201201 003 800099. 440.15 0. 0. 0. 1 *ic.of volume
*4201300 no junction * i.c. ctrl word of junction
*4201301 no junction *i.c. ctrl word of junction

»*

R I LR PR L LR R 2 L] o xRk
* component 421 : broken hot feg junction 2 *

ok sop ok ok kR kR ARk Rk kR ok Rk Rk Rk Rk Rk A2 LR S
*

4210000 bhj2 sngljun

4210101 420010002 430010001 0. 0. 0. 000000

4210201 0 0. 0. 0.

*

*

ek kol ook o okok o ok ok ok ok *hkkak *k wEkkpk
* component 430 : broken hot leg section 4 *

Rk ddokokokk kR ok ok Rk ROk kR *

*

4300000 bhotl4 pipe * hame

4300001 1 * number of volume

4300101 0. | * flow area of volume

*4300201 no junction * flow area of junction

4300300 1.3e-1 1 * flow length

4300401 5.0317¢4 | * volume of volume

4300501 180, | * azimuthal angle

4300601 0. 1 * inclination angle

*4300701 clevation change

4300801 4.572e4 702e3 1 *roughness, hyd. dia.

*4300901 no junction * Joss cocff.

4301001 00000 1 * flag of volume

*430110!  nojunction * flow area of junction

4301201 003 800099. 440.15 0. 0. 0. 1 *ic.ofvolume

*4301300 no junction * .. ctrl word of junction

*4301301 nojunction *i.c. of junction

*

FRR R ok kR R Rk kR N

* component 431 : broken hot leg junction 3 *

akook Kok Rk Ak dokokokdokkok k¥ LR 2 E2 2 L L)

*

4310000 bhj3 sngljun

4310101 430010002 440010003 0. 04 025 000102
4310201 0 0. 0. 0.
*

** RS
* component 440 : broken loop u tube infet * .
RRRERRRRER

*

4400000 bltube-i pipe * name

4400001 1 * number of volume

4400101 3.99%le2 | * flow area of volume

*4400201 nojunction * flow area of junction

4400301 1000e-3 1 * flow length

4400401 0, 1 * volume of volume

4400501 0. 1 * azimuthal angle

4400601 0. | * inclination angle

4400701 00e-3 |

4400801 4.572e4 19491393 | *roughness, hyd. dia.

*4400901 nojunction * Joss coeff.

4401001 00000 1 * flag of volume

*4401101 nojunction * flag of junction

4401201 003 800099. 440.15 0. 0. 0. 1 *ic.ofvolume

*4401300 no junction *i.c. ctrd word of junction

*4401301 nojunction * j.c. of junction

. .

ETT 2 AR AR R kK kR LTS

* component 441 : broken u tube inlet junction 1 *

*

4410000 btub_ijl sngljun

4410101 440010002 450010001 0. 17. 26. 000100

4410201 0 0. 0. O.

E ]

* Rk Rkordok

* component 443 : broken u tube inlet junction 2 *
* LRI 22 2L L) * RkkbkkE * e

*

4430000 btub_ij2 sngljun

4430101 440010002 452010001 0. 17. 26. 000100

4430201 0 0. 0. 0.

*

* component 450 ; broken u tube 1 *

Rkkkkorkkkkkokk ki konpe Rk kk kR R Rk R Rk Rk R
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*

4500000 btubl pipe * name

4500001 8 * number of volume
4500101 2.2682¢-3 8 * flow arca of volume
4500201 0. 7 * flow area of junction
4500301 4.l¢c-1 8 * flow length

4500401 0. 8 * volume of volume
4500501 0. 8 * azimuthal angle
4500601 90. 4 * inclination angle
4500602 -90. 8

*4500701 elevation change

4500801 4.572¢4 19.0c-3 8 *roughness, hyd. dia.

4500901 0. 0. 3 *loss coell.

4500902 042 042 4

4500903 0. 0. 7

4501001 00000 8 * flag of volume

4501101 000000 7 * flag of junction

4501201 003 800099. 438.15 0. 0. 0. 8 *jc.ofvolume
4501300 0 * j.c. ctrd word of junction
4501301 00 00 O. 7 *i.c. of junction

*

kol Rk ookl oR ok Rk ok kbR ok ok

* component 452 : broken u tube 2 *

A AR AR ORI AR R R OR R Rk A (AL T L L] ¥

*

4520000 biwb2 pipe
8

4520001 * nuber of volume
4520101 2.2682¢-3 8 * flow area of volume
4520201 0. 7 * flow area of junction
4520301 4.1e-1 8 * flow length

4520401 0. 8 * volume of volume
4520501 0. 8 * azimuthal angle
4520601 90. 4 * inclination angle
4520602 -90. 8

*4520701 elevation change

4520801 4.572c4 19.0c-3 8 * roughness, hyd. dia.

4520001 0. 0. 3 * Joss coefl.

4520902 0.42 042 4

4520003 0, 0. 7

4521001 00000 8 * flag of volume

4521101 000000 7 * flag of junction

4521201 003 800099. 438.15 0. 0. 0. 8 *ic.ofvolume
4521300 0 * i.c. ctr word of junction

hkkkkrkki

REEXRRRRRRER

4521301 00 00 O. 7 *j.c. of junction
*
e Ty FEEEEREERR R
* component 451 ; broken u tube outlet junction 1 *

kkkkkkkk

*

4510000 btub_oj! sngljun

4510101 450080002 460010001 0. 26. 17. 000100
4510201 0 0. 0. 0.

*

ke kR kK

kkkk ERREERRERN

kKK

* component 453 : broken u tube outlet junction 2 *
*

(AL AL Lt rkkkk
*

4530000 btub_cj2 sngljun

4530101 452080002 480010001 0. 26. 17. 000100
4530201 0 0. 0. 0.

»

L 2L ddkokRd bRt bttt ok k¥

* component 460 ; broken loop u tube outlet 1 *
*kkkkkphpk (i iz L] LRI IR LI T332 21

*

4600000 bltub-ol pipe * name

4600001 1 * number of volume

4600101 1.9830e-2 1 * flow area of volume

*4600201 no junction * flow area of junction

4600301 1000c-3 1 * flow length

4600401 0. 1 * volume of volume

4600501 180. 1 * azimuthal angle

4600601 0. | * inclination angle

*4600701 elevation change

4600801 4572e4 194913%-3 1| *roughness, hyd. dia.

*4600901 nojunction * [oss coeff,

4601001 (00000 ! * flag of volume

*4601101 nojunction * flag of junction

4601201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume

*4601300 no junction * j.c. ctrl word of junction

*4601301 no junction *i.c. of junction

*

*k *

* component 461 : broken suction leg junction 1-1 *

LIRSS ESSE LSRR L AL 22224 kK kR R kokRk *

*
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4610000 sljl-1 sngljun

4610101 460010004 462010001 0, 0.25 040 00010
4610201 0 0. 0. 0. .
*x

*%kk *kK

* component 480 : broken loop u tube outlet 2

Aok ok

ook kokokokk ok Rk kR ok o Rk kR ook Rk
*

4800000 bltub-02 pipe * name

4800001 1 * number of volume
4800101 1.9830c-2 1 * flow area of volume
*4800201 no junction * flow area of junction
4800301 100.0e-3 1 * flow length

4800401 0. | * volume of volume
4800501 180. 1 * azimuthal angle
4800601 0. 1 *inclination angle

4800701 00e3 |

Rkdkkokkkkkr

4800801 4.572¢4 194913%-3 1 *roughness, hyd. dia.

*4800901 no junction * loss coefl.
4801001 00000 1 * {lag of volume
*4801101 nojunction * flow area of junction

4801201 003 800099, 43515 0. 0. 0. 1 *ic.of volume

*4801300 no junction

*4801301 no junction *i.c. of junction
*

*ji.c. ctrl word of junction

Aok Rk kR R ORKR ROk OR RGOk R Rk ok OR Rk ok kR R R ko kR ok

* component 481 : broken suction leg junction 2-1

*kkkkk FdokokkdkokkRkkR

*

4810000 sljl-1 sngljun

4810101 480010004 482010001 0. 0.25 04 000102
4810201 0 0. 0. 0.

*

AR AR RO ROk Rk ok kKR Ok Kk kK Rk
* component 462 : broken loop suction leg §-1

k¥

Bkl RO R R R R
*

4620000 bsuct-1 pipe * name
4620001 1 * number of volume
4620101 0. | * flow area of volume

*4620201 no junction
4620301 2.5456¢-1 1
4620401 6.0259¢c4 1

* flow area of function
* flow length
* volume of volume

RRkokok Rk

xRk

4620501 -135.
4620601 45,

*4620701 clevation change

l

4620801 4.572c4 549c3
*4620901 nojunction

4621001 00000

*4621101 no junction

4621201 003 800099. 435.15 0.

*4621300 no junction
*4621301 no junction
*

* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* loss coeff.
* flag of volume
* flow area of junction

0. 0. 1| *ic.ofvolume
*i.c. ctrd word of junction
*i.c. of junction

xRk k

*R Rk

* component 463 : broken suction leg junction 1-2

*

4630000 slj1-2 sngljun

4630101 462010002 464010001 0. 0.001 0.001 000000
4630201 0 0. 0. O.
*

dekkokokokok

* comnponent 464 : broken loop section leg 1-2

»

4640000 bsucll-2 pipe

4640001 1
4640101 0.

*4640201 no junction
4640301 245e-1

4640401 6.3996¢4 1

4640501 0O.
4640601 -90.

*4640701 elevation change
4640801 4.572c4 5.7545e-2

*4640901 no junction

4641001 00000

*4641101 no junction
4641201 003 800099. 435.15 0. 0. 0. | *ic.of volume
*4641300 no junction
*4641301 no junction
L

* name
* number of volume
* flow area of volume
* flow arca of junction
* flow kength
* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* loss coeff.
* flag of volume
* flow area of junction

* i.c. ctrd word of junction
*j.c. ctd of junction

*

ok

* component 465 : broken suction leg junction 1-3

w¥

'Rk
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*

4650000 sljl-3 sngljun

4650101 464010002 466010001 0. 005 0.05 000000

4650201 0 0. 0. 0.
*

Fdokkdokkskokkkkhkkakr akkok LRSS AL 2R L L L)
* component 466 : broken loop suction leg 1-3 *
ey FEXXFENEFEREXY

*

4660000 bsucl!-3 pipe
4660001 |

4660101 0. !

*4660201 no junction

4660301 S.de-1 1

4660401 1.2073e-3 1

4660501 -4s, |

4660601 -33723 |
*4660701 clevation change
4660801 4.572c4 549¢-3 |
*4660901 no junction

4661001 00000 I

*4661101 no junction

4661201 003 800099. 435.15 0.
*4661300 no junction

*4661301 no junction

*

* name
* number of volume
* flow area of volume
* flow area of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* loss coeff.
* {lag of volume
* flow area of junction
0. 0. 1 *ic.ofvolume
* j.c. ctrl word of junction .
*i.c.of junction

*kkE% rrx

kR LEEES 2]

* component 467 : broken suction leg junction 1-4 *

kR kR dopRk Rk

*

4670000 sljl4 sngliun

LLi L et kR kRRkRkk

4670101 466010002 470010001 0. 0.05 0.05 000000

4670201 0 0. 0. O.
E ]

Aokl AR OOk RoR
* component 470 : broken loop pump volume | *

*

4700000 pumpvl  pipe
4700001 1

4700101 0. |
*4700201 no junction
4700301 4.55¢-1 1

LR AL L RS 2]

* name
* number of volume
* flow arca of volume
* flow area of junction
* flow length

4700401 9.3958¢4 1 * yolume of volume
4700501 0. | * azimuthal angle
4700601 90. 1 * inclination angle
*4700701 clevation change

470080} 45724 52974¢2 | * roughness, hyd. dia,
*4700901 nojunction * loss coefT.

4701001 00000 1 * flag of volume

*4701101 nojunction * flag of junction

4701201 003 800099. 43515 0. 0. 0. ! *ic.of volume
*4701300 nojunction *j.c. ctrl word of junction
*4701301 nojunction *j.c. of junction

* .

RN Ll ll] ok

. * component 470 : broken loop - pump 1 *

*¥ LE L) *% R
*#4700000 ipump pump
**4700101 0. 4.55e-1 9.3958¢4 45, 90. 4.55¢-1 00000
**4700108 466010002 0. 0. 0. 000000
##4700109 472010001 1.3¢-5 100, 710000. 000100
**4700200 003 8000%9. 415.15 00
#44700201 1 3. 00 00
**4700202 1 3. 00 00
*#4700301 -1 -1 -2 -1 -1 503 0
**4700302 50. 10057 1. 20. 1.1498¢3 1.0284e4 990.
*typpwr 12451 1.0057 16761 84.43 1.1498¢5 1.0284e4 990
**4700303 0. 0. 325413 00 00

»

RRRERKE AR kR kRNE

* component 471 : broken discharge leg junction 1-1 *

L2 EL L] kR kkk %

*

*+4710000 dijt-1 sngliun

14710101 470010002 472010001 0. 0.1 0.1 000000
*++4710201 0 0. 0. 0,

*

Fkokkkkkkk

* component472 ; broken loop discharge leg 1-1 *
*

4720000 distl-1  pipe * name

4720001 1 * number of volume

4720101 0. ! * flow arca of volume

*4720201 nojunction * flow arca of junction
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4720301 2951 1

4720401 6.9832c4 1

4720501 1S, 1

4720601 0. 1

*4720701 clevation change
4720801 4572e4 549¢-3 |
*4720901 no junction

4721001 00000 1

*4721101 nojunction

4721201 003 830099. 435.15 0.
*4721300 nojunction

*4721301 no junction

*

2L L2 L] * LR L XKk kR kkk

* flow length
* volume of volume
* azitnuthal angle
* inclination angle

* roughness, hyd. dia.
*loss coeff.
* flag of volume
* flow area of junction

0. 0. I *ic.ofvolume
*j.c. ctrl word of junction
*j.c. of junction

* component 473 : broken discharge leg junction 1-2

xdkkkkrkkkkk

4730000 dlj1-2 sngljun

a2l i

4730101 472010002 474010001 0. 0. 0. 000000

4730201 0 0. 0. 0.

*

*RhERkk Lit]

* component 474 : broken loop discharge leg 1-2

Akt RoR Rk R ok ko ko R oK KRR Ok *

*

4740000 disll-2  pipe
4740001 1

4740101 0. 1

*4740201 nojunction

4740301 4.15¢-1 1

4740401 9.8239%¢4 |

4740501 18. |

4740601 0. 1

4740701 0, |

4740801 4.572c4 549¢-3 |
*4740901 no junction

4741001 00000 1

*4741101  no junction

4741201 003 830099. 435.15 0.
*4741300 no junction

*4741301 no junction

*

Aok kAR Rk kR kRN kg

* name
* number of volume
* flow arca of volume
* flow arca of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle
* ¢levation change
* roughness, hyd. dia.
* loss coefT,
* flag of volume
* flow area of junction
0. 0. | *ic.ofvolume
* i.c. ctrl word of junction
*{c.of junction

(il Ed )]

kiR kR kR Rk Rk koK

kbR kR kR kR

bl EL L L

* component 475 : broken discharge leg junction 1-3

bR ARt 22 2L bt bl

*

4750000 dij1-3 sngljun

4750101 474010002 476010001 0. 0.005 0005 000000
4750201 0 0. 0. 0.

»

*kkk

* ok ok *¥ 2t L
* component 476 : broken loop discharge leg 1-3 *
kR ¥ *kk ok kK

»x

4760000 disit-3  pipe * name

4760001 1 * number of volume

4760101 0. | * flow area of volume

*4760201 no junction * flow area of junction

4760301 2.0e-1 1 * flow length

4760401 4.7344c4 1| * yolume of volume

4760501 60. | * azimuthal angle

4760601 0. | * inclination angle

*4760701 clevation change

4760801 45724 5493 | * roughness, hyd. dia.

*4760901 no junction * Joss coeff.

4761001 00000 1 * flag of volume

*4761101 no junction * flow area of junction

4761201 003 830099. 43515 0. 0. 0. | *ic.of volume
*4761300 no junction * j.c. ctrd word of junction

*4761301 no junction * j.c. of junction

*

kR Rk Rk Rk Kok . L2 2] L 21

* component 482 : broken loop suction leg 2-1

*

ok xRk

*x

4820000 bsuc2-1 pipe * name

4820001 1 * number of volume
4820101 0. | * flow area of volume
*4820201 nojunction * flow area of junction
4820301 2.5456e-1 | * flow length
4820401 6.025%4 1 * yolume of volume
4820501 135. ] * azimuthal angle
4820601 -4s. 1 * inclination angle

*A2)0701 elavation channe
4820801 4.572¢4 549¢-3 1 *roughness, hyd. dia.
*4820901 no junction * Joss coeff.

ok
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4821001 00000 1

*4821101 no junction

4821201 003 800099. 435.15 0.
*4821300 no junction

*4821301 no junction

x

* flag of volume
* flow area of junction

0. 0. 1 *ic.ofvolume
* i.c. ctrl word of junction
*i.c. of junction

kR kk ok oR Rk bE 222 L2
* component 483 : broken suction leg junction 2-2 *
EEEL L] *kkkk ERELLELE L] *¥
*
4830000 slj2-2 sngliun
4830101 482010002 484010001 0. 0.001 0001 000000
4830201 0 0. 0. 0.
*
wRkokk FkkRkk kR
* component 484 : broken loop section leg 2-2 *
PELEL SRS ELELEL L L £ EEEE L L L
*
4840000 bsucl2-2 pipe * name
4840001 1 * number of volume
4840101 0, | * flow area of volume
*4840201 no junction * flow arca of junction
4840301 245e-1 | * flow length
4840401 6.3996¢4 1 * volume of volume
4840501 0. | * azimuthal angle
4840601 -90. 1 * inclination angle
*4840701 elevation change
4840801 4.572¢4 57545¢-2 1 *roughness, hyd. dia.
*4840901 no junction *loss coefl.
4841001 00000 1 * flag of volume
*4841101 no junction * flow area of junction
4841201 003 800099, 43515 0. 0. 0. 1 *ic.of volume
*4841300 no junction *i.c. ctrl word of junction
*4841301 no junction *i.c. ctrl of junction
L]
* ekk xRk * Ll 2t 2]
* componcent 485 : broken suction leg junction 2-3 *
*okokok ok Rk kokok ek ok koK oKk ok ook ok Rk ek okokkokok

*

4850000 slj2-3 sngljun

4850101 484010002 486010001 0. 0.05 0.05 000000

4850201 0 0. 0. 0.
*

RRdhkpkkkkE

Bk R Rk

* component 486 : broken loop suction leg 2-3 *

ERRREERERRRRR Rk

*

4860000 bsucl2-3 pipe

kR kk

* name

4860001 1 * number of volume
4860101 O, 1 * flow arca of volume
*860201 no junction * flow arca of junction
4860301 S.le0l 1 * flow length
4860401 1.2073e-3 | * volume of volume
4860501 45, 1 * azimuthal angle
4860601 -33723 | *inclination angle
*4860701 clevation change
4860801 4572¢4 549¢3 | * roughness, hyd. dia.
*4860901 no junction * loss coeff.
4861001 00000 1 * flag of volume
*4861101 nojunction * flow area of junction
4861201 003 800099, 435.15 0. 0. 0. 1 *ic.ofvolume
*4861300 no junction * j.c. ctrl word of junction
*4861301 no junction *i.c. of junction
*
L) L k% Fappkkk gk
* component 487 : broken suction leg junction 2-4 *
* ok oprk *H kK

*

4870000 slj24 sngljun

4870101 486010002 490010001 0. 0.05 0.05 000000

4870201 0 0. 0. 0.
*

* component 490 : broken loop pump volume 2 *
LESII IS 22T i1 ok *
. h

4900000 pumpvl  pipe * name

4900001 | * number of volume

4900101 0©. 1 * flow area of volume

*4900201 no junction * flow arca of junction

4900301 455¢-1 | * flow length

4900401 9.3958e4 1 * yolume of volume

4900501 0. 1 * azimuthal angle

4900601 90. | * inclination angle

*4900701 clevation change

4900801 4572¢4 52974e2 |

* roughness, hyd. dia.
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*4900901 no junction
4901001 00000 1 *flag of volume

*4901101 no junction * flag of junction

4901201 003 800099. 43515 0. 0. 0. 1 *ic.of volume
*4901300 no junction * j.c. ctrl word of junction

* Joss coef.

*4901301 no junction *j.c. of junction

*

¥ * * EXNEXRE ¥ FEXFX
*componem490 bmkcn loop - pump 2

A dokok ok ok Fhkkkkkkpkkkhhkkkrk ok

**4900000 ipump pump

**4900101 0. 4.55¢-1 9.3958¢4 -45. 90. 4.55¢-1 00000
**4900108 486010002 0. 0. 0. 000000

**4900109 492010001 1.3e-5 100. 10000. 000100
**4000200 003 800099. 415.1500

**4900201 1 3. 00 00

**4000202 1 3. 00 00

**490030t -1 -1 22 -1 -1 5030

**4900302 S50. 1.0057 ). 20. 1.1498¢3 1.0284e4 990.

**4900303 0. 0. 325413 00 00

*

* Kk k¥ L AL L Els ) ok
* component 491 : broken discharge leg junction 2-1

ok ok ok ok ok ok ok ok ok R ok kR ok Kok ok *Ekk *

»

**4910000 dlj2-1 sngljun

**4910101 490010002 492010001 0. 0.05 0.05 000000
*+4910201 0 O. 0. 0.

*

Rk XK Rk x *
* component 492 : broken loop dlschvge leg 2-1

Frkokok ok ok ok ok ok ko L 1] Rdokk *K
*

4920000 disi2-1  pipe * name

4920001 1 * number of volume

4920101 0. 1 * flow area of volume

*4920201 no junction * flow area of junction

4920301 295e-1 1 * flow length

4920401 6.9832¢4 | * yolutne of volume

4920501 .15, i * azimuthal angle

4920601 0. I
*4920701 elevation change
4920801 4.572¢4 549¢3 |

* inclination angle

* roughness, hyd. dia.

*4920901 no junction

* Joss coeff.
4921001 00000 | * flag of volume
*4921101 nojunction * flow area of junction

4921201 003 830099. 43515 0. 0. 0. 1 *ic. of volume
*4924300 nojunction * i.c. ctrl word of junction
*4921301 nojunction * i.c. of junction

*®

* kkk

* component 493 : broken discharge leg junction 22

*

4930000 dlj2-2 sngljun

4930101 492010002 494010001 0. 0. 0. 000000
4930201 0 0. 0. 0.

*

*kE¥

* component 494 : broken loop discharge leg 2-2

LE Ll L

hkokk

»

4940000 disl2-2 pipe * name

4940001 1 * number of volume
4940101 O. 1 * flow area of volume
*4940201 no junction * flow arca of junction
4940301 4.15¢-1 1 * flow length

4940401 9.823%¢4 1 * volume of volume
4940501 -15. i * azimuthal angle
4940601 0. 1 * inclination angle
4940701 0. 1 * elevation change
4940801 4.572¢4 549¢3 | * roughness, hyd. dia.
*4940901 no junction * Joss coeff.

4941001 00000 1 * flag of volume
*4941101 nojunction * flow area of junction

4941201 003 830099. 43515 0. 0. 0. 1 *ic.ofvolume
*4941300 nojunction *i.c. ctrl word of junction
*4941301 no junction *i.c. of junction

. .

¥ *hkE

* component 495 : broken discharge leg junction 2-3

RRARE A AR R R R RR AR RR R R KRR R RN

L L it

*
4950000 l“l‘,‘l enn‘mn

4950101 494010002 496010001 0. 0.005 0.005 000000
4950201 0 0. 0. 0.

*k
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*

ek KRR ORI KRR ORIk KR kR kSRR R R R RO

* component 496 : broken loop discharge leg 2-3

kK

Ak kR iRk kR dok kR kR kR kR kkp Rk dkkk

*

4960000 disl-3  pipe
4960001 1
4960101 0., l

*4960201 no junction

4960301 2.0ec-1 |

4960401 4.7344c4 |

4960501 -60. |

4960601 0. v

*4960701 elevation change
4960801 4.572¢c4 549¢3 |
*496090! no junction

4961001 00000 1

*4961101 no junction

4961201 003 830099. 435.15 0.
*4961300 no junction

*4961301 no junction

*

* name
* number of volume
* flow area of volume
* flow area of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* loss cocff.
* flag of volume
* flow area of junction
0. 0. 1 *ic.ofvolume
*i.c. ctrl word of junction
*j.c.of junction

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

Ak R ROk ROk RO R R ok

* component 600 : virtual feedwater volume a

kopkRkkoRkkk

Fkkokdkk kkkiokkkokkkkk

6000000 feed_a  tmdpvol

6000101 00 1000 1.0c6 00 0. 0. 4.572¢e4 00 00000

6000200 003
6000201 0.0 550500. 420.
»

kK kkokokk

* component 601 : feed water pump junctiona 1

RRREERRR R
*

6010000 feed_jal tmdpjun

6010101 600010002 602010001 0.

6010200 | SOl cntivar 006
6010201 0. 0. 0. 0
6010202 1.0c6 1.0c6 0. O

* mass flow rate

L

EEEEL L2 ] xE} R kR kok kR kR kR t 2] Rk
* component 602 : sg downcomer a *

¥rEN R ¥FERFER
*

6020000 sg dc_a annulus * name

6020001 S * number of volume

6020101 4.7024e-2 § * flow area of volume

6020201 4.7024¢-2 4 * flow area of junction

6020301 950c-3 | * flow length

6020302 4100e-3 5

6020401 0. 5 * volume of volume

6020501 0. 5 * azimuthal angle

6020601 -90. 5 * inclination angle

*6020701 elevation change

6020801 4.572e4 510e3 5 * roughness, hyd. dia,

6020901 0. 0. 4 * loss coefl.

6021001 00000 5 *flagof volume :pvbfe
6021101 000000 4 * flag of junction : fvcahs
6021201 003 530500. 420. 0. 0. 0. 5 *ic.ofvolume

6021300 0 * i.c. ctrl word of junction
6021301 00 00 O 4 * i.c. of junction

*

* component 603 : feed water pump junctiona 2 *

*

6030000 sg dc_ja sngljun

6030101 602050002 610010001 0. 0.5 0.5 000100
6030201 0 50c-3 5.0e-3 0.

*®

LAl el sl

* component 610 ; steam generator a shell *
*

6100000 sg-a-sh pipe * name

6100001 4 * number of volume

6100101 49376¢2 4 * flow area of volume

6100201 0. 3 * flow arca of junction

6100301 4le1 4 * flow length

6100401 0. 4 * volume of volume

6100501 0. -4 * azimuthal angle

6100601 90. 4 * inclination angle
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*6100701 elevation change

6100801 4.572¢4 105.133¢-3 4 * roughness, hyd. dia.
6100901 0.5 0S5 3 *losscoefl.

6101001 00000 4 * flag of volume  : pvbfe
6101101 000000 3 * flag of junction : fvcahs
6101201 003 530500. 420. 0. 0. 0. 3 *ic.ofvolume
6101202 002 530500. 0. 0. 0. 0. 4

6101300 0 * j.c. ctrd word of junction

6101301 00 00 O 3 *i.c.of junction
*
KKk ok koK P L) *kk *k
* component 611 : steam generator a junction [ *
ERSE AL SRS S LRt AR RE LSRR AT St sl '

*

6110000 sg_a_jl sngljun

6110101 610040002 620010001 0. 0.1 0.1 000100
6110201 0 5.0c¢-3 50c3 0.

*

Aokl ook gk dok kAR ROk ok ok ROk kR doR bk ook Rk ok kkokok xkk
* component 620 : stean generator atop shell *
Akdeakkok o kokok ok ok koK ko Rk

*

6200000 sg-a-tsh pipe * name

6200001 1 * number of volume

6200101 5.3913¢-2 | * flow area of volume

*6200201 no junction * flow arca of junction

6200301 95.0c-3 | * flow length

6200401 0. 1 * volume of volume

6200501 0. 1 * azimuthal angle

6200601 90. 1
*6200701 elevation change
6200801 4.572e4 2620c-3 | * roughness, hyd. dia,
*6200901 no junction * Joss coefT.

6201001 00000 | * flag of volume

*6201101 nojunction * flag of junction

6201201 002 530500. 0. 0. 0. 0. 1 *ic. ofvolume
*6201300 no junction * i.c. ctrl word of junction
*6201301 no junction *i.c. of junction

*

* inclination angle

* *kkkokok Rk kR
* component 621 : stearn generator a junction 2 *
xRk ok koK ok ok oo ok ok ok Rkkkk L2 LI L E ]

*

6210000 sg_a_j2 sngljun
6210101 620010002 630010001 0. 0.1 0.1 000100
6210201 0 0. 0. 0.

»

Rk K *%
* component 630 : steam generator a upper plenum | *
*k &
*
6300000 sg-a-upl pipe * name
6300001 1 * number of volume
6300101 7.9923¢-2 1 * flow area of volume
*6300201 no junction * flow area of junction
6300301 2150e-3 | * flow length
6300401 0. 1 * volume of volume
6300501 0. - 1 * azimuthal angle
6300601 90. 1 * inclination angle

*6300701 elevation change

6300801 4.572¢4 3190e3 |  *roughness, hyd. dia.
*6300901 nojunction  *loss coeff.

6301001 00000 i * flag of volume

*6301101 no junction * flag of junction

6301201 002 550500. 0. 0. 0. 0. 1 *ic.ofvolume
*6301300 no junction *j.c. ctrl word of junction
*6301301 no junction *i.c. of junction

*

*h ko k kR LR L] *

* component 631 : steam generator a exit *
LR LR P e L S22 eSSt et it tEsiss

*

6310000 sg_a_ext sngljun

6310101 630010002 650010001 0. 02 04 000100
6310201 0 0. 0. 0.

x

ThhE T
* component 650 : steamlinea *

ko Rk kkk ok pRkdork hdrkkR
*

6500000 sline-al pipe * name

6500001 1 * number of volume

6500101 6.1575¢4 1
*ASOMNT no jnnction
6500301 6400e-3 1 * flow length

6500401 0. 1 * volume of volume

* {low area of volume

* flavr nma afinnction
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650050t 0. 1
6500601 90. 1
*6500701 clevation change
6500801 4.572¢4 280c3 1  *roughness, hyd. dia.

*6500901 nojunction  *loss cocfl.

6501001 00000 1 * flag of volume

*(6501101 nojunction * flag of junction

6501201 002 550500. 1.0 0. 0. 0. 1 *ic.ofvolume
*6501300 no junction * .. ctrl word of junction

* azimuthal angle
* inclination angle

*6501301 no junction *i.c.of junction

*

Ferkkkkrkok koo kRk ook kR R kR Rk kR ¥
* component 651 : stean line a junction 1 *

Fokok ook ok *k RkFk

*

6510000 sl-a-jl sngljun

6510101 650010002 660010001 0. 005 0.0S 000000
6510201 0 0. 0. O.

*

FERRR AR FERRRE
* component 660 : steam line a2 *

ook ok ok R ko Kok ok ok ol ok o ok ok ok kR kR R ROK R K JOKR kR kR Kok Rk Rk kR R ok R R ok kR ok ok ok
-

6600000 sline-a2 pipe * name

6600001 1 * pummber of volume
6600101 6.1575¢4 1 * flow area of volume
*6600201 no junction * flow area of junction
6600301 1.269 | * flow length

6600401 0, l * volume of volume
6600501 180. | * azimuthal angle
6600601 0. l * inclination angle

*6600701 elevation change

6600801 4.572¢e4 280c3 | * roughness, hyd. dia.
*6600901 nojunction  *loss coeff,

6601001 00000 | * flag of volume

*6601101 no junction * flag of junction

6601201 002 550500. 1. 0. 0. 0. ! * j.c.of volume
*6601300 no junction *j.c. ctrl word of junction
*6601301 no junction *i.c. of junction

*

Li Lt L]

* component 661 : stea line a junction 2 *
Fdokdok kR ook okl Rk bRk dok ok ok ok ok kR ok Rk ok kR ok kR kR Rk ok Rk Rk kR kR ko

|

6610000 sl-a-2 sngljun

6610101 660010002 800010002 0. 0. 0. 000000
6610201 0 0. 0. 0.

*

hpkk

* component 700 ; virtual feedwater volume b

7000000 feed b  tmdpvol

7000101 0.0 1000 1.0c6 00 0. 0. 4.572c4 00 00000
7000200 003

7000201 00 550500. 420.

*

LR 2L L] ek kbbb kR kokkkk kR kokkkkkk

* component 701 : feed water pump junctionb |

*

*

7010000 feed_jbt tmdpjun

7010101 700010002 702010001 O.

7010200 1 501 cntdvar 009 * mass flow rate
7010201 0. 0. 0. 0

7010202 106 106 0. O

*

xkE

* component 702 ; sg downcomer b
 §

Rkpkkkk kK
7020000 sg dc_b annulus * name
7020001 S * number of volume
7020101 47024c-2 5 * flow arca of volume
7020201 4.7024e-2 4 * flow area of junction
7020301 950e3 1 * flow length
7020302 410.0c3 5
7020401 0. 5 * yolume of volume
7020501 O. 5 * azimuthal angle
7020601 -90. 5 *inclination angle
*7020701 clevation change
7020801 4572¢4 510e-3 5  *roughness, hyd. dia.
7020901 0. 0. 4 *losscoefl.

7021001 00000 5 *flagof volume  : pvbfe
7021101 000000 4 * flag of junction : fveahs
702120t 003 530500. 420. 0. 0. 0. S *ic.ofvolume

7021300 0 *j.c. ctrl word of junction
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7021301 00 00 O 4 *i.c. of junction

*

Fodokgok kg koo kokokop Rk Rk kR kokokdok Rk Rokk kR * ARk & ok
* component 703 ; stean generator downcomer junction *

* *RERkkkERRERRRRE kK

7030000 sg_de_jb sngljun

7030101 702050002 710010001 0. 0.5 0.5 000100
7030201 0 5.0c-3 5.0¢-3 0.

*

Sk kR dkokok kR Rk dkkkokk g LA L *%x
* component 710 : stea generator b shell *

FITTE] Fok kR ek ok Rk or Rk kg
7100000 sg-b-sh pipe * name

7100001 4 * number of volume

7100101 4.9376e-2 4 * flow area of volume

7100201 O. 3 * flow area of junction

7100301 4.0e-1 4 * flow length

7100401 0. 4 * volume of volume

7100501 0. 4 * azimuthal angle

7100601 90. 4
*7100701 elevation change
7100801 4.572¢4 105.133¢-3 4 * roughness, hyd. dia.
7100001 05 05 3 *losscoefl.

7101001 00000 4 *flag of volume  : pvbfe
7101101 000000 3 * flag of junction : fveahs
7101201 003 530500. 420. 0. 0. 0. 3 *ic.ofvolume
7101202 002 530500. 0. 0. 0. 0. 4

7101300 O * j.c. ctrl word of junction

* inclination angle

7101301 00 00 0 3 * j.c. of junction
*

Fkkdokdokkok kokk *hkokkkforkR
* component 711 ; s(camgcncmtorb]uncuonl *

i LA SRR LRSS E L 1Y
7110000 sg b_jl sngljun

7110101 710040002 720010001 0. 0.1 0.1 000100
711070! 0 50c-3 50¢3 0.

Ak kR R Rk R EF R ROk kR kR

ERRN * * LTI *

* comnponent 720 : stcam generator b top shell *

L e T T T T T L e *hxk Lhd b
7200000 SgJMkh pﬁw * nama

7200001 1 * number of volume

7200101 53913e-2 | * flow area of volume

*7200201 nojunction * flow area of junction
7200301 95.0e-3 | * flow length
7200401 0. | * volume of volume
7200501 0. | * azimuthal angle

7200601 90. 1
*7200701 elevation change
7200801 4.572¢4 2620e-3 | * roughness, hyd. dia.
*7200901 nojunction  *losscoeff.

7201001 00000 1 * flag of volume

*7201101 nojunction * {lag of junction

7201201 002 530500. 0. 0. 0. 0. 1 *ic.ofvolume
*7201300 no junction *j.c. ctrl word of junction
*7201301 nojunction *j.c. of junction

*

* inclination angle

FE¥¥EY FEEFFEX PEXY
* component 72| steam genemtorb junction 2 *
k¥ L1l

7210000 sg_b _j2 sngljun

7210101 720010002 730010001 O. 0.1 0.1 000100
7210201 0 0. 0. O.

*

Rk LES S L] *
* component 730 : steam generator b upper plcnum *
7300000 sg-b-up pipe * name
7300001 1 * number of volume
7300101 7.9923¢-2 | * flow area of volume

*730020! no junction * flow area of junction

7300301 2150e3 | * flow length
7300401 0. 1 * volume of volume
7300501 0. 1 * azimuthal angle
7300601 90. | * inclination angle

*7300701 elevation change

7300803 4.572¢4 319.0c3 |  *roughness, hyd. dia,
*7300901 nojunction  *loss coeff.

7301001 00000 | * flag of volume

*7301101 nojunction * flag of junction

7301201 002 550500. 0. 0. 0. 0. 1  *ic.ofvolume
*7301300 no junction *i.c. ctrl word of junction
*7301301 no junction *j.c. of junction

»

L2 il 1] i1l Pl
* component 731 : steamn generator b exit *

REEREARRERRERE
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dkkkkdkkkkokkokk bk kkkokkokpkkkrk *hkg * ok
7310000 sg_a_ext sngljun

7310101 730010002 750010001 0. 02 04 000100

7310201 0 0. 0. O.

*

okok ok ok kokokkokok sk okokRokokokok ok kkokok *kdkoEk

* component 750 : steamlineb | *

kR Rk oRR AR Rk R R R R R DR kR kR
*

7500000 sline-al pipe * pame

7500001 1 * number of volume
7500101 6.1575¢4 | * flow area of volume
*7500201 nojunction * flow arca of junction
7500301 1050.0c-3 1 * flow length
7500401 0. 1 - * volume of volume
7500501 0. | * azimuthal angle

7500601 90. t
*7500701 elevation change
7500801 4.572¢4 280e-3 1 *roughness, hyd. dia.

*7500901 nojunction  *loss coefl.

7501001 00000 1 * flag of volume

*7501101 nojunction * flag of junction

7501201 002 550500. 1. 0. 0. 0. ) *i.c.of volume
*7501300 no junction * i.c. ctrl word of junction
*7501301 nojunction *{.c.of junction

x

* inclination angle

kkkp % Aok ok ok dopokok *kkk Fhokkkkkrikkkkihkkhdhkkihd
* component 751 : steam line b junction 1 *
kpkkkkk ook RokkRk AL E LS LE )

*

7510000 sl-b-jl sngljun

7510101 750010002 760010001 0. 0.05 0.05 000000
7510201 0 0. 0. O.

=

ok o ook ok ok e ol oo oK o ok AR K ok ok Rk kR kKRR OROR R R R R * * kkk
* component 760 : steun lineb 2 *

kkk L2143 *k wxokk kKK okdok kR
x*

7600000 sline-b2 pipe * name

7600001 1 * number of volume

7600101 6.1575¢4 1 * flow area of volume

*7600201 no junction * flow area of junction

7600301 913.0c-3 1 * flow length

7600401 0. 1 * yolume of volume
7600501 0. | * azimuthal angle
7600601 O, I * inclination angle

*7600701 clevation change

7600801 4572¢4 280e-3 1 *roughness, hyd. dia.
*7600901 nojunction  *loss coeff.

7601001 00000 I * flag of volume

*7601101 no junction * flag of junction

7601201 002 550500. 1. 0. 0. 0. 1 *ic.of volume
*7601300 no junction *j.c. ctrl word of junction
*7601301 no junction *j.c. of junction

*

Rk kkok K xkEk

* component 761 : steam line b junction 2 *

bRt L L] ]

& RERER

*

7610000 stb42 sngljun

7610101 760010002 800010001 0. 0. 0. 000000
7610201 0 0. 0. 0.

*

* component 800 : steam header *
*

8000000 s-header pipe * name

8000001 1 * number of volume

8000101 6.1575¢4 1
*8000201 nojunction

* flow area of volume
* flow area of junction

8000301 1200c-3 i * flow length
8000401 0. 1 * volume of volume
8000501 0. 1 * azimuthal angle
8000601 0. 1 * inclination angle

*8000701 elevation change

8000801 4.572¢e4 280e3 | * roughness, hyd. dia.
*8000901 no junction. 1 * loss coefT.

8001001 00000 1 * flag of volume
*8001101 nojunction * flag of junction
8001201 002 550500. 1. 0. 0. 0. 1 *ic ofvolume

*3001300 no junction *j.c. ctrl word of junction
*8001301  nojunction *j.c. of junction
*

*Rkkk * *%

* component 801 : steam header junction 1 *
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ok ok ok gk Rk ok
*

8010000 s-hd-jl sngljun

8010101 800010004 810010001 0. 0.1 0.1 000002  *fvcahs
8010201 0 0. 0. 0.

*

ARk R R KRR R Rk ok R kR

LRSS SRS S L 22 222 2] KRRk L2 2y
* component 810 ¢ stcam header line *

Rk oKk ok kR R *kkk *k¥k *
t 3

8100000 s-headl  pipe * name

8100001 1 * number of volume

8100101 6.1575¢4 | * flow area of volume

*8100201 no junction * flow area of junction

8100301 S0 | *flow length

8100401 0. 1 * volume of volume
8100501 -90. 1 * azimuthal angle

8100601 0. 1 * inclination angle
*8100701 elevation change

8100801 4.572¢4 280c-3 | * roughness, hyd. dia.
*8100901 no junction * loss coefT.

8101001 00000 ! * flag of volume
*8101101 no junction * flag of junction
8101201 002 550500. 1. 0. 0. 0. 1  *ic. ofvolume

*8101300 no junction * j.c. ctrl word of junction

*8101301 no junction *j.c. of junction

R .

dek gk dokdkdok Rk Rk ok Rk kkokk ok Rk
* component 811 : stearn header junction 2 *

R AR AR AOR R Rk Rk kR oR IR R ok ROk Rk ok ok *k

*

8110000 s-hd-j2 sngljun

8110101 810010002 830010001 O. 0. 0. 000100  *fvcahs
8110201 0 0. 0. ©.

*

(AL EL RS ES 22212222 L0 -
* component 811 : steam header junction 2 *
FEEEXY EXRER

x

**8110000 feed_jb! tndpjun

*+8110101 810010002 890010001 O.

**8110200 1 501 cntdvar 010 * mass flow rate
**8110201 -1.0c6 O. 0 0

kR ok ok ko kok ook

**8110202 O. 0. 0. 0.
**8110203 1.0c6 106 0. 0.
*

*k KRRk L2 22 ]
* component 890 : steam dusnp volume *

L LRl 22 d

8900000 bdtank  tmdpvol

8900101 00 1000 1.0c6 -900 0. 0. 4.572e4 00 00000
8900200 002

8900201 0.0 550000. 1.

*

* *

* structure input *

* *

»

* structure 1100 : downcomer upper part at right hand side *
11100000 1 3 2 0 15953

11100100 0 1

1110010t 1 162.0c-3

11100102 t 165.0c3

11100201 001 2

11100301 0. 2

11100400 0

11100401 4350 3

11100501 110010000 0 1t 1 2900c3 1 *580mmxI/2

11100601 0 0 0 1 290e3 1

11100701 O 0. 0. 0 |

11100801 0.1878 100. 100. 0. 0. 0. O. 1. 1

11100901 0.1821 100. 100. 0. 0. 0. 0. 1. |

*

RS LS L RRRRAERN Bk iRk kK
* structure 1200 : downcomer upper part at left hand side *
kkkkkikk * * Aok ook koo kg ok x
1200000 1 3 2 0 1595¢3 '
11200100 0 1

11200101 1 162.0c-3

11200102 1 165.0¢-3

11200201 001 2

11200301 0 2

11200400 0

11200401 4350 3
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11200501 120010000 0 1 | 2900e3 1 *580mmx 12
11200601 0 0 0 129003 1
11200701 0 0. 0. 0 !

11200801 0.1878 100. 100. 0. 0. 0. 0. 1. |
11200901 0.182! 100. 100. 0. 0. 0. 0. 1, I
L d

LAE2 222 L] ARk Rk kR
* structure 1300 : downcomer cold leg connector at right side *

*hkkkk *% rERRANE
11300000 1 3 2 0 1595¢3

11300100 O |

131300101 1 162.0c-3
11300102 1 165.0c-3
11300201 001 2
11300301 0. 2
11300400 0

11300401 4350 3
11300501 130010000 0 1 1 550e-3 1 *110mmx1/2
11300601 0 0 0 1 550c3 1
11300701 O 0. 0. O |
11300801 0.1878 100. 100. 0. 0. O.
11300901 0.1821 100. 100. 0. ©. O.
*

0 I 1
0 1.1
LA xER
* structure 1400 : downcomer cold leg connector at left side *

*¥ RREEARAA KRR RAERERRERREBREEREREREREREREREFRERERRR RN R
11400000 1 3 2 0 15953

11400100 0 ]

11400101 1 162.0c-3

11400102 1 165.0¢-3

rEREERpone BRRRRERRR Y

11400201 001 2
11400301 0. 2
11400400 O

11400401 4350 3
11400501 140010000 0 ¥ 1 550e-3 1 *110mmx1/2
11400601 0 6 0 1 5503 1
11400701 0 0. 0 O !
11400801 0.1878 100. 100. 0. 0. O.
11400901 0.1821 100. 100. 0. 0. 0.
.

0. 11
0. 11

*k

* structure 1320 : downcomer at right side *
skl koo Rk ok ok okl kR kb ok ok Rk R Rk ki ook ook ok Rk R kg

Rk

1N320000 5 3 2 0 15953

11320100 0 1

11320101 1 162.0c-3

11320102 1 165.0c-3

11320201 00t 2

11320301 0. 2

11320400 0

11320401 4350 3

{1320501 32010000 0 { | 1000c-3 1 *200mmx (/2

11320502 132020000 0 1 1 1000e-3 2 *200mmx 172

11320503 132030000 0 1 1 500e-3 3 *100mmx 12

11320504 132040000 0 ! 1 500e3 4 *100mmx12

11320505 132050000 0 I I 740e3 S *148mmx1/2

11320601 0 0 0 ! 10003 1

11320602 0 0 0 1 1000e3 2

11320603 0 0 0 1 500e3 3

11320604 0 0 0 | 5003 4

11320605 0 0 0 1 740e3 5

11320701 0 0. 0. 0 5

11320801 0.1878 100, 100. 0. 0. 0. 0. 1. §

11320001 0.1821 100. 100. 0. 0. 0. 0. 1. 5

L

Rk *¥ FEERERpkERkkR Rk prkk FaRkkk

* structure 1420 : downcomer at left side *
* Wk kkok gk

11420000 5§ 3 2 0 15953

11420100 0 1

11420101 1 162.0c-3

11420102 1 165.0e-3

11420201 001 2

{1420301 0. 2

11420400 0

11420401 4350 3

11420501 132010000 O 1 1 1000e-3 1 *200mmx 12

11420502 132020000 0 1 1 1000¢-3 2 *200mmx 12

11420503 132030000 0 1 | 500¢-3 3 *100mmx 12

11420504 132040000 0 1 1 500¢-3 4 *100mmx172

11420505 132050000 0 1 1 740c¢3 S *148mmx 12

11420601 0 0 0 1 1000e3 1

11420602 0 0 0 1 10003 2

11420603 0 0 0 1 500e3 3

11420604 0 0 0 1 500e3 4

11420605 0 0 0 1 740e3 5§
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11420701 0 0. 0. 0O 5

11420801 0.1878 100. 100. 0. 0. 0. 0. 1. §
11420901 0.1821 100. 100. 0. 0. 0. 0. I. §
*

*k Kok Rk %k *kdk

* structure 1600 : downcommer lower plenum *

*

*dokFk xRk * T}

11600000 1 3 2 0 15953
11600100 0 l

11600101 1 162.0c-3

11600102 1 165.0¢-3

11600201 001 2
11600301 0. 2
11600400 0

11600401 4350 3
11600501 160010000 0 1 1 800c3 1 *80mm
11600601 O 0 0 18003 !

11600701 O 0. 0. 0 1

11600801 3.3938 100. 100. 0. 0. 0. 0. . 1
11600901 32906 100. 100. 0. 0. 0. 0. 1. 1
*

L1t

Aok okok Rk ok ek ok ok kR dokkok ok EELL LT L L)

* structure 1601 : downcomer lower plenum structure *
kR R KRk R R ok kR kR ok ko Rk

11601000 1 3 2 00
11601100 0 1

11601101 1 50.0c-3
11601102 1 100.0¢-3
11601201 001 2

11601301 0. 2

11601400 0

11601401 4350 3

11601501 0 0 0 1 L 1*tm
11601601 160010000 0 1 1 1. 1|
1601701 © 0. 0. 0 1

11601801 0. 100. 100. 0. 0. 0. 0. 1.}
11601901 5413 100. 100. 0. 0. 0. 0. 1. 1
*

*k

kR R R R R R R Rk * *

* structure 1800 ; core bottom *

bbbl Rkdkiok ok

1800000 2 3 2 0 131.0e3
11800100 0 |

11800101 1 132.5¢-3

11800102 1 134.0¢-3

11800201 o0t 2

11800301 0. 2

11800400 0

11800401 4350 3

11800501 180010000 0 1 I 1480c-3 1 *148mm
11800502 180020000 0 I 1 1000e-3 2 *100mm

11800601 0 0 0 1 1480e3 1
11800602 0 0 0 1 1000e3 2
11800701 0 0 0 O 2

11800801 98.235¢-3 100. 100.0. 0. 0.
11800802 262.13e-3 100. 100.0. 0. O.
11800901 96.036¢-3 100. 100.0. 0. O.
11800902 256.26e-3 100. 100.0. 0. 0.

x

COoOO
[S I S R

LE A2 L L L L] L2 L]

* structure 1801 ; core active electric heaters *

*¥ EELI2 2] kkkkRpkorkkkkk

1gotoo0 13 2 0 O
11801100 0 1

11801101 1 2.5e3

11801102 1 5.0e-3

11801201 002 I

11801202 001 2

11801301 1.0 2

11801400 0
1180140t 4400 3
11801501 O 0 0 | 24 1 *0.1mx12eax2(u-type)

11801601 180020000 0 1 1 241
11801701 888 1. 0. 0. 1

11801801 00 100. 100. 0. 0. 0. O.
11801901 0.266100. 100. 0. 0. 0. O.

*

*hkERkd * kkkRkE ¥

* structure 1802 : core inactive electric heaters *

FhEkkkxE RkgkkkkkE

118020001 3 2 0 O
11802100 0 1

11802101 1 2.5e3
HLMIe2 t 503

11802201 002
11802201 001 2

Rk RkkEk
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11802301 0. 2

11802400 0

11802401 5000 3

11802501 O 0 0 1 24 1 *0lmx12eax2u-type)
11802601 180020000 0 I 1 24 1

11802701 0 0. 0 0 1

11802801 0.0 100. 100. 0. 0. 0. 0. 1.1
11802901 0.266100. 100. 0. 0. 0. 0. 1.}

*

koK *% * koK

* structure 1900 : active core *
LRSS SR 2 RS R RSP EE RS RES ARSI 22 *k
11900000 3 3 2 0 1310¢3

11900100 0 1

11900101 1 132.5¢-3

11900102 1 134.0c-3

11900201 001 2
11900301 0. 2
11900400 0

11900401 4350 3

11900501 190010000 0 1 1 100.0c-3 | *{00mm

11900502 190010000 0 1 1 2000e-3 2 *200mm
0

11900503 190010000 1 1 20003 3 *200mm

11900601 0 0 0 1 10003 |

11900602 0 0 0 1 2000e3 2

11900603 0 0 0 1 2000e3 3

11900701 0O 0 0 0 3

11900801 0.2438 100. 100. 0. 0. 0. 0. 1. 3

11900901 0.2383 100. 100. 0. 0. 0. 0. 1. 3

* .

2L LS T % *¥ kkkk
* structure 1901 : core active electric heaters *

ARk ook ok ok IYTIT]

1901003 3 2 0 o0

1901100 0 1

11901101 1 25e3

11901102+ 50e-3

11901201 002 |

11901202 001 2

11901301 10 2

11901400 0

11901401 5000 3

11901501 0 0 0 1 24 1 *0ImxI2eax2(u-type)

11901502
11901503
11901601
11901602
11901603
11901701
11901702
11901801
1190190t

*

0 0 48 2 *0.1mx12eax2(u-type)
0 0 1 48 3 *0.Jmx12eax2(u-type)
190010000 0 1 | 24 1
190020000 0 1 t 48 2
190030000 0 1 1 48 3

[= =]

§§
&
§3 § by
g
o

LA L )] *

* structure 1902 ; core inactive electric heaters

LEELE L]

11902000
11902100
11902101
11902102
11902201
11902202

11902602
11902603
11902701
11902702
11902801
11902901

*
Rk

3 3 2 0 o
0 1

1 253

1 503

TR RRRAOR AR

3
0 0 1 24 1 *0lmxi2eax2(u-type)
0 0 0 | 48 2 *0.1mxI12eax2(u-type)
0 0 1 48 3 *0.0mxI2eax2(u-type)
190010000 0 1 1 24 1
190020000 0 1 | 48 2
190030000 0 1 1 48 3
0 1L 0 O
0 1.0 o
00.

* structure 2000 ; core branch

*RkkE

*

Lt Rk

12000000 1 3 2 0 [131.0e3
12000100 0

12000101 1 132.5¢-3

12000102 1 134.0c-3

12000201 001 2

12000308 0. 2

12000400 0
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12000401 4350 3

12000501 200010000 0 1 1 1100e3 | *110mm
12000601 0 0 0 1 11003 !
12000701 0 0. 0. 0 l

12000801 02438 100. 100. 0. 0. 0. 0. I. I
12000901 02383 100. 100. 0. 0. 0. 0. 1. |
*

Ak ok o o ok ok ok sk ok kR k ks ok akokok ok kR kR KRRk o Rk *

* structure 2001 : core branch inactive electric heaters *

ok ok o ok s dRolokok kol kR Rk ok ko kR oKk Kok R R R ROk wokokRkkRk
120000001 3 2 0 O

12001100 0 1

12001101 1 25e-3
12001102 1 5.0¢-3
12001201 002 |
12001202 001 2
12001301 10 2

12001400 O
12001401 4400 3
12001501 O 0 0 1 528 1 *0.llmx24cax2(u-type)

12001601 200010000 0 1 | 528 1
12001701 0 1. 0. O. |
12001801 00 100. 100. 0. O.

0. I
12001901 0.266 100. 100. 0. 0. 0.
*

0 1
0 1.1

dokdokop ok ok kok kR Rk oRoR R ook Rk ok Rk Rk kR Rk kR

* structure 2100 ; core upper *
*kkdkk Rokk kK *¥ *k L 13
12100000 2 3 2 0 131.0e3

12100100 0 ]

1210010t 1 132.5¢-3

12100102 | 134.0c-3

12100201 001 2

12100301 0. 2

12100400 0

12100401 435.0 3

12100501 210010000 0 1 1 2900¢-3 1| *290mm
12100502 210020000 0 1 1 2900c-3 2 *290mm

12100601 O 0 0 1 2900e3 1
12100602 0 0 0 1 2900e3 2
12100701 O 0 0 0O 2

12100801 02438 100. 100. 0. 0. 0. 0. 1. 2
12100901 02383 100. 100. 0. 0. 0. 0. 1. 2

*

*kx EEL L) dkkkk

* structure 2101 : upper core inactive electric heaters *
Rk kkk R

121010002 3 2 0 O

12101100 0 1
1210110t 1 25¢3
12101102 1 5.0e-3
12101201 002

1
12101202 001 2
12101301 10 2

12101400 0

12101401 4400 3

12101501 0 0 0 1 1392 1 *029mx24eax2(u-type)
12101502 © 0 0 1 1392 2 *029mx24eax2(u-type)

12101601 210010000 0 t 1 1392 1
12101602 210020000 0 1 I 1392 2
12101701 0 1. 0. O. 2

12101801 00 100. 100. 0. 0. 0. O. 1. 2

12101901 0.266100. 100. 0. 0. 0. 0. 1. 2

E ]

* xkk wkE

* structure 2200 : upper plenum *
¥k Hok Rk kR ERE

12200000 1 3 2 0 15953

12200100 0 |

12200101 1 162.0c-3

12200102 1 168.0c-3

12200201 001 2

12200301 0. 2

12200400 0

12200401 4350 3

12200501 210010000 0 1 1 251.0e:3 | *251mm
12200601 O 0 0 1 2510e3 1
12200701 O 0. 0. O 1

12200801 0.2561 100. 100. 0. 0. 0. 0. 1, 1
12200901 02483 100. 100. 0. 0. 0. 0. 1. 1
-

Aok kR kR Rk R R R Rkl koo ook ok R ok

* structure 2201 : upper plenum inactive electric heaters *

kR pkkk wkkdRkkbkR ook ok
122010001 3 2 0 O

12201100 0 1
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12201101 ¢ 2.5e-3
12201102 1 5.0e-3
12201201 002 1
12201202 001 2
12201301 10 2

12201400 0
12201401 4400 3
12201501 O 0 0 I 12048 1 *0.25! mx24eax2(u-type)

12201601 220010000 0 ! 1 12048 |
12201701 0 1. 0. 0. }

1220180t 0.0 100. 100. 0. 0. 0. 0. 1. 1
12201901 0.266100. 100. 0. 0. 0. O. 1. 1

*

LERI L SR LSRR RS RS RS RS SR RS E S SR PR SRR RS R RSS2SRt R s s itsl st s ]

* structure 3000 : intact hot leg section | *

rhkk

13000000 1 3 2 0 351e3
13000100 0 1

13000101 1 36.5¢-3

13000102 I 46.0¢-3

13000201 001 2
13000301 0. 2
13000400 O

13000401 4350 3
13000501 300010000 0 1 1 527.0c3 1 *438mm
13000601 O 0 0 1 5270e3 1

13000701 O 0. 0. O !

13000801 70.2e-3 100.

100. 0. 0. 0. 0 t. 1
13000901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. |
]

L2l L1 2 LA RS L]

* structure 3100 : intact hot leg section 2 *

AR R R AR IOREE R RO Rk hkkkk

13100000 1 3 2 0 35le3

13100100 0 1

13100101 1 36.5¢-3

13100102 | 39.0¢-3

13100201 001 2

13100301 0. 2

13100400 0

13100401 4350 3

13100501 310010000 0 1 1 4380e3 1 *438mm
13100601 0 0 0 1 4380c3 1

13100701 0 0. 0. O t

13100801 70.2e-3 100. 100. 0. 0. 0. 0. 1. I
13100901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. |
X

k¥ xkkk¥

* structure 3200 : intact hot leg section 3

*¥

*

Rk kERERRkkk Rekkkkkhkkbhr

13200000 1 3 2 0 35.le3
13200100 0 )

13200101 1 36.5e3

13200102 1 39.0c-3

13200201 001 2
13200301 0. 2
13200400 0

13200401 4350 3
13200501 320010000 0 1 1 2600c-3 | *260mm
1320060t 0 0 0 1 2600e3 1
13200701 0 0. 0. 0 1
13200801 70.2¢e-3 100. 100. 0. 0. O.

0 L1
13200901 76.3¢-3 100. 100. 0. 0. 0. 0. 1.
*

B R R Rk R R R kAR R kR R R R R ER R R R R RO R R AORRR R Rk Rk

* structure 3300 : intact loop u tube inlet

kkkkk Rk rkrRk

*

RkkEkk * RkpkkkkR Rk

13300000 ¢ 3 2 0 1595e3

13300100 0 1

13300101 ! 162.0e-3

13300102 1 165.0e-3

13300201 001 2

13300301 0. 2

13300400 0

13300401 4350 3

13300501 330010000 0 1 1 1000e3 1 *100mm
13300601 0 0 0 11000e3 1

13300701 0 0. 0. 0 |
13300801 187.8¢-3100. 100. 0. 0. 0. 0. . 1
13300901 182.1e-3100. 100. 0. 0. 0. 0. 1. |
»

* structure 3500 : intact loop u tubes 1

LR EE L

13500000 8 3 2 0 95e3
13500100 0 1
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13500101 1 10.0e-3 13520504 352070000 0 1 1 328 7
13500102 1 10.5¢-3 13520504 352080000 0 1 1 328 8
13500201 003 2 13520601 610010000 0 1 1 328 1
13500301 0. 2 13520602 610020000 0 1t 1 328 2
13500400 0 13520603 610030000 0 1 | 328 3
13500401 4350 3 13520604 610040000 0 1 1 328 4
13500501 350010000 0 328 | *04lmx8ea 13520605 610040000 0 1 1 328 S
13500502 350020000 328 13520606 610030000 0 1 1 328 6
13500503 350030000 328 13520607 610020000 0 I 1 328 7
13500504 350040000 328 13520608 610010000 0 1 1 328 8

13500504 350050000 13520701 O 0. 0. 0 8

11 !

01 1 2

ot 1 3

0o 1 1 4

o ! 1 5
13500504 350060000 0 1 1 328 6 13520801 0266 100. 100. 0. 0. 0. 0. 1. 8
13500504 350070000 0 1 1 328 7 13520001 03742 100. 100. 0. 0. 0. 0. 1. 8
13500504 350080000 0 1 1 328 8 * _
13500601 610010000 0 1 1 328 1 s bbb
13500602 610020000 0 1 1 328 2 * structure 3600 : intact loop u tube outlet *
13500603 610030000 0 1 1 328 3 b b *
13500604 610040000 0 1 1 328 4 13600000 1 3 2 0 1595e3
13500605 610040000 O 1 | 328 5 13600100 O 1 :
13500606 610030000 0 1 1 328 6 13600101 1 162.0e-3
13500607 610020000 0 1 1 328 7 13600102 1 165.0e-3
13500608 610010000 0 I | 328 8 13600201 00t 2
13500701 0 0 0. 0 8 13600301 0. 2
13500801 0266 100. 100. 0. 0. 0. 0. I, 8 13600400 0
13500901 03742 100. 100. 0. 0. 0. 0. 1. 8 13600401 4350 3
* 13600501 360010000 0 1 1 1000e-3 1 *100mm
Fok ok koK Rk ok Fokkkokdoprkk kkkkork Rkkk * |36(m0] 0 0 0 1 lmoe.3 t
* structure 3520 : intact loop u tubes 2 * 13600701 © 0. 0. 0 1
Aok dokodokk R Rk ko Rk kR ko kR ok ok wkk L2 L 1] |360080| 187.&_3 I(X). lw' 0_ 0 0 0 l_ l
13520000 8 3 2 0 95¢3 13600901 182.1e-3100. 100. 0. 0. 0. 0. 1. |
13520100 0 1 *
13520101 1 10.0¢-3 o b b
13520102 1 10.5¢-3 * structure 3620 ; intact suction leg | *
l352020| (X)3 2 *rEk LTI R L2 2 2 2 ] * Rk Rk Rk kR Rk
13520301 0. 2 : 13620000 1 3 2 0 35.le3
13520400 O 13620100 0 1
13520401 435.0 3 13620101 1 36.5¢-3
13520501 352010000 0 1 1 328 1 *04lmx8ea 13620102 1 39.0¢-3
13520502 352020000 0 1 | 328 2 13620201 001 2
13520503 352030000 0 1 1 328 3 13620301 0. 2
13520504 352040000 0 1 1 328 4 12820400 0
13520504 352050000 0 1 1 328 5 ’ 13620401 4350 3

11

13520504 352060000 O 328 6 13620501 362010000 0 1 1 9100e3 1 *910mm




0e-v

13620601 0 0 0 I 9100c3 |
13620701 0 0. 0. 0. i
13620801 70.2¢-3 100. 100. 0.

0.
13620901 76.3e-3 100. 100. 0. O.
*

0.0 1.1
0.0 I 1

AR ok Rk ok ko ok Rk R kR AR R R KRRk Rk Rk

* structure 3640 : intact suction leg 2 *
ok gk kokk Rk kkkkkokk ok ook L L i L]
13640000 1 3 2 0 35le3
13640100 0 1
13640101 1 36.5¢-3
13640102 1 39.0e3
13640201 001 2
13640301 0. 2
13640400 0

13640401 4350 3
13640501 364010000 0 1 1 7000e-3 1 *700mm
13640601 0 0 0 1 7000e3 !
13640701 0 0. 0. 0 1

13640801 70.2¢-3 100. 100. 0. 0. 0. 0.
13640901 76.3¢-3 100. 100. 0. 0. 0. O.

*
Ao ok o ol sk ok o ko o o o ko e ok okl ok kR Kok R KRR KR R KR KRR KRk R ok ok R kR ok R Rk
* structure 3700 : intact discharge leg 1 *

*kkk Tpkkk *% Ropkkkkk LR 2L 208 4
13700000 1 3 2 0 35le3
13700100 O |
13700101 1 36.5¢-3
13700102 1 39.0c-3
13700201 001 2
13700301 0. 2
13700400 0
13700401 4350 3
13700501 370010000 0 1 1 6500e-3 ! *650mm
13700601 0 0 0 I 6500e-3 1
13700701 0 0. 0 O 1
13700801 70.2¢-3 100. 100. 0. 0. 0. 0.
13700901 76.3¢-3 100. 100. 0. 0. 0. 0
*

KRR ORE R KRR R kR ok *k *

* structure 3720 : intact discharge Jeg 2 *

ARk kR ok R R Rk Rk Rk Rk R Rk Rk okk L 2L

13720000 1 3 2 0 35l1e3

13720100 0 1
13720101 | 36.5e3
13720102 1 39.0c3
13720201 001 2
13720301 0. 2
13720400 0

13720401 4350 3
13720501 372010000 0 1 1 2900c3 1 *290mm
13720601 0 0 0 1 29003 1

13720701 © 0. 0. 0. 1
13720801 70.2¢-3 100. 100. 0. 0. O 11
13720901 76.3¢-3 100. 100. 0. 0. 0. L
*

0.
0. 1

LEEL L L1 L EELIL L2 2 ko kgkok k¥ *

* structure 3740 : intact discharge leg 3 *
* LA LR 2L 2 RRE *kkkk
13740000 1 3 2 0 35le3

13740100 0 1

13740101 1 36.5¢3

13740102 1 39.0e-3

13740201 001 2

13740301 0. 2

13740400 0

13740401 4350 3

13740501 374010000 0 I 1 6850c3 1 *685mm
13740601 0 0 0 1 6850e3 1

13740701 0 0. 0. O 1

13740801 702¢-3 100. 100. 0. 0. 0. 0. 1. 1

13740901 76.3¢-3 100, 100. 0. 0. 0. 0. 1. 1

* .

LE L * >

* structure 3760 : intact discharge leg 4 *

FhhkEp wERE L2 RERRERRRRRkEkE kR hR
13760000 1 3 2 0 35le3

13760100 0 1

13760101 1 38.5e-3

13760102 1 46.0c-3

13760201 001 2

13760201 0. 2

13760400 0

13760401 4350 3

13760501 376010000 0 1 1 2700e-3 1 *270mm
13760601 0 0 0 1 2700e3 1



1€V

13760701 0 0. 0. O 1 1420010t 1 42.5¢-3

13760801 70.2e-3 100. 100. 0. 0. 0. 0. 1. ! 14200102 1 500e-3
13760901 76.3¢-3 100. 100. 0. 0. 0. 0. L. 1 14200201 001 2
* 14200301 0. 2
L 1] FRRRRORIOR R R R RRR 14200400 O
* structune 4000 : broken hot leg section | * 14200401 4350 3
* i i 14200501 420010000 0 1 1 980e-3 1 *98mm
14000000 1 3 2 0 35.1c3 14200601 0 0 0 1 980e3 1
14000100 0§ 14200701 0 0. 0. O 1
14000101 1 4253 14200801 70.2¢-3 100. 100. 0. 0. 0. 0. . |
14000102 1 500c-3 14200901 763e3 100. 100. 0. 0. 0. 0. 1. 1
14000201 001 2 *
14000301 0. 2 ks bk b
14000400 0 * structure 4300 : broken hot leg section 4 *
14000401 4350 3 * ikl
14000501 400010000 0 1 1 2000e-3 1 *200mm 143000001 3 2 0 35.le3
14000601 0 0 0 120003 1 14300100 0 1
14000701 0 0. 0. 0 1 14300101 1 425e3
14000801 70.2¢-3 100. 100. 0. 0. 0. 0. 1. 1 14300102 t  500e-3
14000901 763e-3 100. 100. 0. 0. 0. 0. 1, 1 14300201 001 2
* 14300301 0. 2
ok kbR ok ok kR ok Rk Rk kokk *k |43m4m 0
* structure 4100 ; broken hot leg section 2 * 14300401 4350 3
okoeok ok koRok ok dok ok Aok koo Rk Rk kRl LELEL S S Fok gk |43msol 43mlm) 0 ] l 130%3 ] *I30mm
14100000 1 3 2 0 35.1e3 14300601 0 0 0 1 1300e3 1
14100100 0 1 14300701 O 0. 0. 0 I
14100101 | 42.5e-3 14300801 70.2e3 100. 100. 0. 0. 0. 0. 1. 1
14100102 1 50.0e-3 14300908 76.3¢-3 100. 100. 0. 0. 0. 0. 1. 1
14100201 001 2 * ..
l4|m30] 0 2 *kkk RERER LR 22 3 *
14100400 0 * structure 4400 : broken loop u tube inlet * -
14100401 4350 3 Tt i
14100501 400010000 0 1 1 980e3 | *98mm 14400000 1 3 2 0 1595e3
14100601 0 0 0 1 980e3 | 14400100 0t
1410070t 0 0. 0. O 1 14400101 1 162.0e-3
14100801 70.2e-3 100. 100. 0. 0. 0. 0. 1. 1 14400102 1 165.0¢-3
14100901 76.3e-3 100. 100. 0. 0. 0. 0. I. | 14400201 001 2
* 14400301 0. 2
WA R ERRRRRR R AR R R R R RO R R ROk kN 144(x)4m 0
* structure 4200 : broken hot leg section 3 * 14400401 4350 3
* BkkkRkkk Rk % REkkpkrioprkkk !Aﬁmsol A'Aw!m e l ! !{x‘\ecz : .:c{‘\r‘-‘m
14200000 1 3 2 0 35le3 14400601 0 0 0 1 1000e3 1
14200100 0} 14400701 0 0. 0. O 1




(A% 4

14400801 187.8¢-3100. 100. 0. 0. 0. 0. 1. |
14400901 182.1¢-3100. 100. 0. 0. 0. 0. 1. 1
*x

t!t****t****‘*l‘#‘**#l##l*;#t‘

LE 2

RPERERRRK

* structure 4500 : intact loop u tubes 1

*

bR LS Ll L L] *kk *

14500000 8 3 2 0 95e3
14500100 O 1

14500101 1 10.0e-3

14500102 | 10.5¢-3

14500201 003 2

14500301 0. 2

14500400 O

14500401 4350 3

14500501 450010000 0 1 1 328 | *041mx8ea
14500502 450020000 0 1 1 328 2
14500503 450030000 0 1 1 328 3
14500504 450040000 0 1 | 328 4
14500504 450050000 0 1 1 328 5
14500504 450060000 0 | 1 328 6
14500504 450070000 0 1 1 328 7
14500504 450080000 0 I 1 328 8
14500601 710010000 0 1 1 328 |
14500602 710020000 0 ! 1 3.28 2
14500603 710030000 0 1 1 328 3
14500604 710040000 0 ! 1 328 4
14500605 710040000 0 1| | 328 §
14500606 710030000 0 1 1| 328 6
14500607 710020000 0 1 | 328 7
14500608 710010000 0 1 1 328 8
14500701 0 0. 0. 0 8
14500801 0266 100. 100. 0. 0. 0. 0. 1, 8
0.0.0 18

14500901 03742 100. 100. 0.
*

LELL L *kkRk

* structure 4520 : intact loop u tubes 2

(AAE R P EIL S LT L]
*

Rkkkkopk

LRI AL L L 2] kR kX

14520000 8 3 2 0 95¢3
14520100 0 |

14520101 1 100c-3

14520102 1 10.5¢-3

14520201 003 2
14520301 0. 2

14520400 0
14520401 4350 3
14520501 452010000 0 1 1 328 1 *041mx8ea
14520502 452020000 0 1 1 328 2
14520503 452030000 0 1 1 328 3
14520504 452040000 0 t 1 328 4
14520504 452050000 0 1 1 328 5
14520504 452060000 0 1 1 328 6
14520504 452070000 0 1 1 328 7
14520504 452080000 0 1 1 328 8
14520601 710010000 0 1 1 328 1
14520602 710020000 0 1 1 328 2
14520603 710030000 0 1 't 328 3
14520604 710040000 0 1 1 328 4
14520605 710040000 0 1 1 328 5
14520606 710030000 0 ! 1 328 6
14520607 710020000 0 1 1 328 7
14520608 710010000 0 ! 1 328 8
14520701 0 0. 0 O 8
14520801 0266 100. 100. 0. 0. 0. 0. 1. 8
14520901 03742 100. 100. 0. 0. 0. 0. 1. 8
*
* structure 4600 : broken loop u tube outlet 1 *
b ia il Tk ok rkrkEkk L2}
14600000 I 3 2 0 1595e3
14600100 0 1
14600101 1 164.0¢-3
14600102 1 169.0c-3
14600201 001 2
14600301 0. 2
14600400 0
14600401 4350 3
14600501 460010000 0 1 1 250e-3 1 *100/4mm
14600601 0 0 0 1 250e3 1
14600701 0 0. 0 O 1
14600801 1403¢-3100. 100. 0. 0. 0. 0. 1. |
100. 0. 0.0. 0 1.1

14600901 145.3¢-3 100.

*

* structure 4800 : broken loop u tube outlet 2

RRRRRE

% Rkkokkork

14800000 1 3 2 0 15953



£E-v

14800100 0 1

14800101 1 164.0¢-3

14800102 § 169.0e-3

14800201 001 2

14800301 0. 2

14800400 0

14800401 4350 3

14800501 480010000 0 1 1 250e-3 1 *[00/4mm
14800601 O 0 0 1 250e3
14800701 0 0. 0. O 1
14800801 140.3¢-3100. 100. 0. 0. 0. 0. 1. |
14800901 1453¢-3100. 100. 0. 0. 0. 0. 1. 1
*

LA AL L EL L L 2 LR LR R T

* structure 4620 : broken loop suction leg 1-1

L 1]

o kokok ok

14620000 1 3 2 0 27453
14620100 0 1

14620101 1 31.5¢3

14620102 1 35.0e-3

14620201 001 2

14620301 0. 2

14620400 0

14620401 4350 3

14620501 462010000 0 | 1 2546¢-3 1 *2546mm
14620601 0 0 0 1 2546e3 1

14620701 0 0. 0 o |

14620801 54.9¢-3 100. 100. 0. 0. 0. 0. [. |
14620901 60.5¢-3 100. 100. 0. 0. 0. 0. [. 1

*

*

EAS L 222 2]

kkdkk *k%k * *%

* structure 4640 : broken loop suction leg 1-2

*¥

b i L e e e T T e e T Y]

14640000 1 3 2 0 27453

14640100 0 |

14640101 1 31.5¢-3

14640102 1 350¢-3

14640201 001 2

14640301 0. 2

14640400 O

14640401 4350 1

14640501 464010000 0 1 1 2450e-3 | *245mm
14640601 0 0 0 1 2450e3 1

kR

14640701 0
14640801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1
14640901 60.5¢-3 100, 100. 0. 0. 0. 0. 1. 1
®

0. 0. O |

* structure 4660 : broken loop suction leg 1-2

* FhRrkkRk

LA L2 L L)

14660000 1 3 2 0 27453
14660100 0}

14660101 1 31.5e-3

14660102 1 35.0e-3

14660201 001 2

14660301 0. 2

14660400 0

14660401 4350 3
14660501 466010000 0 1 1 5100e3 1 *510mm
14660601 0 0 0 1 5100e3 1

14660701 O 0. 0.

14660801 54.9¢-3 100. 1
14660901 60.5e-3 100. 1
*

ko *

* structure 4700 ; broken loop pump volume |

FAokidok ko

*

dkkkkk LEL 2 EEE 2L L)

14700000 1 J 2 0 27453
14700100 0 |

14700101 1 31.5e-3

14700102 1 35.0¢-3

14700201 001 2

14700301 0. 2

14700400 0

14700401 4350 3

14700501 470010000 0 1 1 4550e3 1 *455mm
14700601 0 0 0 1 4550e3 1

14700701 O 0. 0. 0O 1

14700801 54.9¢-3 100. 100. 0. 0. 0. 0. I. 1
14700901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. 1
*

Rkkkk

*rkAkekkd

* structure 4720 : broken loop discharge leg 1-1

*xpkkkk

14720000 1 3 2 0 27453
14720100 0 1
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14720101 1 31.5¢-3

14720102 1 35.0¢-3

14720201 001 2

14720301 0. 2

14720400 0

14720401 4350 3

14720501 472010000 0 1 1 2950e-3 | *295mm
14720601 0 0 0 1 2950e3 1
14720701 © 0. 0. 0. 1

14720801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1
14720901 60.5e-3 100. 100. 0. 0. 0. 0. 1, 1
*

BERRREREREFRE kprkpRdrRkk *okkkkkk *k

* structure 4740 : broken loop discharge leg 1-2 *
i RO RRRERRER R R R RRRRRR RN RN
14740000 1 3 2 0 27453 '
14740100 0 |
14740101 1 31.5¢-3
14740102 | 350c¢-3

14740201 001 2
14740301 0. 2
14740400 O
14740401 4350 3

14740501 474010000 0 1 1 4150e3 1 *415mm

14740601 0 0 0 1 41503 1

14740701 0 0. 0. 0 1

14740801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1

14740901 60.5¢-3 100. 100. 0. 0. 0. 0. I. I

Y

Ao R R ok ko *xdkkk *K kg EEEERRRRR
* structure 4760 : broken loop discharge leg 1-3 *
14760000 I 3 2 0 2745¢3

14760100 0 1

14760101 1 31.5¢3

14760102 1 35.0e-3

14760201 o0t 2

14760301 0. 2

14760400 0

14760401 4350 3

14760501 476010000 0 | 1 2000¢-3 [ *200mm
14760601 0 0 0 1 2000e3 1

14760701 0 0. 0. 0O 1

14760801 54.9¢-3 100. 100. 0. O.

0. 0.
14760901 60.5¢-3 100. 100. 0. 0. 0. 0.
*

BRIk R

* structure 4820 : broken loop suction leg 2-1

L1
1.1

14820000 1 3 2 0 27453
14820100 0 1

14820101 1 31.5e3

14820102 1 35.0e-3

14820201 001 2

14820301 0. 2

14820400 0

14820401 4350 3
14820501 482010000 0 1

Lt kehkek

1 2546e-3 1 *2546mm

14820601 0 0 0 I 2546e3 1

14820701 0 0. 0. O 1

14820801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1
100. 0. 0. 0. 0. 1. 1

14820901 60.5¢-3 100.
*»

k¥

RERRRERR

* Rk
* structure 4840 : broken loop suction leg 2-2
kK

kR kg

*

kkkkkik

14840000 | 3 2 0 27453
14840100 0 1

14840101 I 3l1.5e3

14840102 t  350e-3

14840201 001 2

14840301 0. 2

14840400 0

14840401 4350 3
14840501 484010000 0 |
14840601 0 0 0 [ 2450c3
1484070t 0 0. 0. O 1
14840801 54.9¢-3 100. 100. 0. 0.

0.
14840901 60.5¢-3 100. 100. 0. 0. O.
»

I 2450¢-3 1 *245mm

0 L
0 L1

ik

*hkokkkEk

FRrhkE

wkkkk
* structure 4860 : broken loop suction leg 2-2

i L 2 L]

* LA L L E L *

14860000 1 3 2 0 27453
14860100 0 1
14860101 1 31.5e-3
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14860102 1 350¢-3
14860201 001 2
14860301 0. 2
14860400 0

14860401 4350 3

14860501 486010000 0 1 1 5100¢-3 1 *510mm

14860601 0 0 0 1 5100e3 1

14860701 O 0. 0. 0. 1

14860801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1

14860901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. 1

*

Sk ok ook kol ok k¥ LA L LS *kk
* structure 4900 ; broken loop pump volume 2 *

SRRkl ik kR kopRrkkRkR kR ok kR R Rk * Lidiatlll ]
14900000 ! 3 2 0 27453

14900100 0 1
14900101 1 31.5¢-3
14900102 } 35.0e-3

14900201 001 2
14900301 0. 2
14900400 0

14900401 4350 3

14900501 490010000 0 1 | 4550e-3 1 *455mm
14900601 0 0 0 I 4550e3 1
14900701 O 0. 0 O !

14900801 549e-3 100. 100. 0. 0. 0. 0. 1. }
14900901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. |

*

ook ook iR kR kR ko koo ko Rk ok koo k R R Rk ok koo ko
* structure 4920 : broken loop discharge leg 2-1 *

Fhkkkd ok R R R R Rk R R R ok kR R Rk
14920000 1 3 2 0 27453

14920100 0

14920101 ) 31.5¢-3

14920102 1 350¢-3

14920201 001 2

14920301 0. 2

14920400 0

14920401 4350 3

14920501 492010000 0 1 1 2950e3 | *295mm
14920601 0 0 0 1 2950e3 1

4920101 v 0. 0. 0 |

14920801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1

14920901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. !

*

*

* structure 4940 : broken loop discharge leg 2-2 *

*kkkR¥ *kRdk *hRRkhk
14940000 1 3 2 0 27453

14940100 0 1

14940101 1 31.5¢3

14940102 1 350c-3

14940201 001 2
14940301 0. 2
14940400 0

14940401 4350 3
14940501 494010000 0 1 1 4150e3 1 *415mm

14940601 0 0 0 1 4150e3 1
14940701 O 0. 0 O |
14940801 549e-3 100. 100. 0. 0. 0. 0. 1. 1
14940901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. |
*
L 2 kR kkRkopkRkk xRk *kk¥
* structure 4960 : broken loop discharge leg 2-3 *
14960000 1 3 2 0 27453
14960100 0 1
14960101 1 31.5¢-3
14960102 1 3503
14960201 001 2
14960301 0. 2
14960400 0
14960401 4350 3
14960501 476010000 0 1 I 2000e3 1 *200mm !
14960601 0 0 0 I 2000e3 1
14960701 O 0. 0. 0 1
14960801 549e-3 100. 100. 0. 0. 0. 0. 1. 1
14960001 60.5¢-3 100. 100. 0. 0. 0. 0. 1. |
*
* *
* structure input thermal property *
* *
*
* -
* staintess steel *
LA TSR R RS ALttt R Lt PRIt b it st i L] * kk
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20100100 tbl/fetn 1 1

* temperature thermal conductivity
20100101 294.26 14.8842
20100102 366.48 16.0929
20100103 4759 17.9993
20100104 588.71 19.5570
20100105 699.82 21.1145
20100106 81093 22.8466
20100107 922.04 24297
20100108 1088.71 26.4788
20100109 100000.0 40.

»*

* temperature heat capacity
20100151 294.26 3.8195¢6
20100152 36648 3.997%6
20100153 47159 4.2270c6
20100154 588.71 4.3552¢6
20100155 699.82 4.4465¢6
20100156 81093 4.5630c6
20100157 922.04 4.6250c6
20100158 1088.71 4,7502¢6
20100159 100000.0 1.0e7

*

* nicrom heater

20100200 thV/fetn 1 1

* temperature thermal conductivity
20100201 273.15 878
20100202 293.15 8.78
20100203 573.15 11.3
20100204 773.15 13.81
20100205 1073.15 18.83
20100206 1273.15 22.18
20100207 1473.15 25.52
20100208 100000 25.52

'Y

* temperature heat capacity
20100251 273.15 3.23c6
20100252 373.15 3.23¢6
20100253 573.15 3.62c6
20100254 773.15 4.10¢6
20100255 1073.15 461e6

XRRER

20100256 173.15 473¢6
20100257 1273.15 4.95c6
20100258 1473.15 5296
20100259 10000.0 5.29¢6
*

RhRRRRR AR RN R R L2 L]
* copper

rrkrkkg ok

20100300 tbVfetn 1 1

* tempenture thermal conductivity
20100301 - 27305 384,
20100302 37315 379.
20100303 473.15 374
20100304 57315 369.
20100305 673.15 363.
20100306 873.15 353

* .

* temperature heat capacity
20100351 21315 3.4496¢6
20100352 293.15 3.4496¢6
20100353 37315 3.5661¢6
20100354 573.15 371846
20100355 1000.0 3.7184c6
20100356 20000 3.7184c6
*

*

* general table

*

* core heater power at C18002 & ¢19001
20288800 power

20288801 -100  0.0e3
20288802 01  0.0c3
20288803 50 100¢3
20288804 10000 10.0¢3

*

* core heater power at C19002 & ¢19003
20288900 power

20288901 -100  0.0¢3
20288902 01 00e3

20288903 50 2003
20288904 10000  20.0e3

*

*




LEV

* control variable
*

*

ek ok Rk

* control variable

Rk

001 : pressurizer normalized water level *

*% kkk kK

*%20500100 pzmivl sum LU 08 1 3 0. L. *LIMI=1/totalivl

**20500101 0.

90.0c-3  voidf 510010000

*¥+20500102 90.0¢-3  voidf 510020000

*+20500103 90.0e-3  voidf 510030000

**20500104 90.0c-3 voidf 510040000

**20500105 90.0¢-3  voidf 510050000

*+20500106 90.0¢-3  voidf 510060000

**20500107 90.0e-3  voidf 510070000

*+20500108 90.0c-3 voidf 510080000

**20500109 90.0c-3  voidl 510090000

*+20500110 90.0e-3 voidf 510100000

*

Fokkkokk ko kkk ok Rk R or kR sk kokok
* control variable 002 : intact loop sg nonmalized water level *
kK ek Rokkk *k *% *
20500200 sganlvl sum 05128205 099 1 3 0. 1.*0.5128205=l/otal vl
20500201 0.  4.de-l  voidf 610010000

20500202 4.lcl  voidf 610020000

20500203 4.le-l  voidf 610030000

20500204 4le-l  voidf 610040000

20500205 95.0e-3  voidf 620010000

20500206 2150e-3  voidf 630010000

*

Aok Aok ok kR Kok Kok b kok bk

* contro) variable 003 : broken loop sg nonmalized water level *

20500300 sgbnlvl sum

0.5128205 099 I 3 0. 1.*0.5128205=1/total Iv]

20500301 0. 4.1e-1  voidf 710010000
20500302 4.le-l  veoidf 710020000
20500303 4.le-l1  voidf 710030000
20500304 4.le-1  voidf 710040000
20500305 950c-3  voidf 720010000
20500306 2150c-3  voidf 730010000
*

Foremeernnnncn sg afeed water control -—----—-eeeemeee®

FrdRhkhkRkpRkkkrR ik RRRRRRfhhkk kK * R L L L]

* control vasiable 004 : intact loop sg heat removal amount

AR koK

20500400 sgaheat sum 1. 0. 1
20500401 0. 1. q 610010000
20500402 1. q 610020000
20500403 I. q 610030000
20500404 1. q 610040000
L]

*¥ FhkEERN At 22l tE Lt

* control variable 005 : intact loop sg feed water ugj-ufj

Rkkkkorkk

il 2L REE

20500500 angjufj sum 1. 0. 1
20500501 0. 1. ugj 603000000
20500502 -1. uff 603000000
*

LE 2 *4 o

LEa

*hkkd *

* control variable 006 : intact loop sg feed water flow rate

*E kkkokhk RkppkEpRiokkkkk

20500600 afeed div. 1. 0. 1
20500601 cntrlvar 005
20500602 cntrlvar 004

*

B sg b feed water control —---eeeceeeeeee®

* O ® ¥

x¥ ‘ ik
* control variable 007 : broken loop sg heat removal amount

Rokkokkkokk Rk

20500700 sgbheat sum 1. 0. 1
20500701 O. 1. q 710010000
20500702 1. q 710020000
20500703 1. q 710030000
20500704 1. q 710040000
*

*% hkkES kkkakkER

* control variable 008 : broken loop sg feed water ugj-ufj

*kk

** LA LR L *ARk

20500800 bugjufj sum 1. 0. 1

angnnont n 1 el INAINNANAN
cvovvLLs v Ug)  rvowviannans

20500802 -1, ufj 703000000
E ]

el sty



8E-vV

ok Ak okkRRkk

* control variable 009 : broken loop sg feed water flow rate *

AR ok AR IO Ok R ok kR ok ok kR Rk Rk Rk kR ok kR Rk kR kR kR kR kR
20500900 bfeed div 1. 0. |

20500901 cntrilvar 008

20500902 cnulvar 007

*

*, x

Heceneeeneees SE'S SICAM QUMD COMIO] merenearmrnomaecc®

*x, x

*

R oo R KRR o o o o o ok o ok ok Rk R ok ok ok ik kK ok ok ookl R R Rk R Rk
* control variable 010 : steam line steam dump *

koo ok kR Rk ok kR okokok Rk Rk kR kg kR wpkkkkkkRkkkkpkik

20501000 stndump sum 1. 0. |
20501001 0. 1. cntrlvar 006
20501002 1. cntrdvar 009

*

*

*- PUI-~-PUINP-~-PUMP-~-PUINP-=PUMP-=-PUMP==-PUINP-=PUMP-—PUMp-—-PUMP-=pump--*
* pump simulation *

* - PUIMP-—PUNP-=-PUMP-=-PUINP---PUMP---PUINP-=- PUMP-+-PUMP-~PUIMp---pump--—-pump-*
*

* *
*kppkrkpkkir dclc‘c card FHERRRRkRkdh ek
* *

*3710000 cold leg inintact loop
*4710000 cold leg in broken loop
*4910000 cold leg inbroken loop

* 5210000 surge lincinintact loop hot leg
L

*, L 3
koo okokkkok intacl |oop Fokokkok ok kK koK Rk
* *
. .
Rk koK ok BRpRRkk *kk
* component 001 : pump bypass line junction 1 in intact loop *
ARk kR gk ok
x

0010000 apumpjl sngljun

0010101 364010002 002010001 0. 2.5 2.5 000000
0010201 0 Q. 0. 0.

*

ok wkdokk xpkdkkkkk
* component 002 : pump bypass line 1 inintact loop *
LEL L] L2 1] Rk e
*
0020000 apmpbl  pipe * name
0020001 4 * number of volume
0020101 1.3136¢-3 4 * flow area of volume
0020201 0. 3 * flow arca of junction
0020301 6500e-3 4 * flow length
0020401 0. 4 * volume of volume
0020501 0. | * azimuthal angle
0020502 O, 2
0020503 0. 4
0020601 0. 4 * inclination angle
*0020701 elevation change
0020801 45724 40.8%-3 4  *roughness, hyd. dia.
0020901 02 02 1 *losscoefl.
0020902 0.2 02 2
0020903 02 02 3
0021001 00000 4 * flag of volume
0021101 000000 3 * flag of junction

0021201 003 850000. 435. 0. 0. 0. 4 *ic. ofvolume
0021300 0 ) * j.c. ctr] word of junction
0021301 00 00 O 3 *j.c. of junction

*

*¥K * * ok
* component 003 : pump junction 2 in intact loop . *

* R iR S L 2 (i 2t * x
*

0030000 apumpj2 sngljun

0030101 002040002 00401000t 0. 1.0e-6 1.0c-6 000000
003020 0 0. 0. 0.

»

XK

* component 004 : pump line | inintact loop *

Forkkrk ok kKK ook
*

0040000 apmpl pipe * name

0040001 1 * number of volume

0040101 1.3136e-3 1 * flow area of volume

*0040201 no junction

0040301 2500e-3 1 *flow length

0040401 0. | * volume of volume



6E-v

0040501 0. |

0040601 0. |

*0040701 clevation change
0040801 4.572c4 40.8%-3 |
*0040901 no junction

0041001 00000 1

*0041101 no junction

0041201 003 850000. 435. 0. 0. 0. 1 *ic.ofvolume
*0041300 no junction

*0041301 no junction

*

* azimuthal angle
* inclination angle

* roughness, hyd. dia.

* flag of volume

Fkkdokkdor ok Rk ko ok K Ex
* component 007 : pump junction 4 inintact loop

E¥E¥F EXFEEXEFEENY TEXEXEEFEYF *
*

0070000 apumpj4 tmdpjun

0070101 004010002 008010001 0.* 1.0c-6 1.0e-6 000000
0070200 1 50! cntdvar Ol

* velf  velg

0070201 -10e10  -10ci0 00 O.

0070202 -10. -10. 0. O

0070203 0. 0. 0. 0

0070204 10. 10. 0. O

0070205 1.0c10  10el0 00 O.

*

EE OOk R R Rk ok kR kR Rk

* component 008 : pump line 3 in intact loop

EIE L] Rk ok kkkkkk kR
*

0080000 apmp3  pipe * name

0080001 1t * number of volume

0080101 1.313Ge-3 | * flow area of volume

*0080201 no junction

0080301 250.0¢-3 1 * flow length

0080401 0. 1 * volume of volume

0080501 0. | * azimuthal angle

0080601 0. ) * inclination angle

*0080701 elevation change
0080301 4.572¢4 40.8%-3 |
*0080901 no junction

0081001 00000 1

*0081101 nojunction

* roughness, hyd. dia.

* flag of volume

0081201 003 850000. 435. 0. 0. 0. 1 *ic.ofvolume
*0081300 no junction

*0081301 no junction

*

KAk

* component 009 : pump junction 5 in intact oo *
po! pumpj N p S
L2 23] Tokk k¥ * Rxkkg

*

0090000 apumpjS sngljun ]

0090101 008010002 010010001 1.3136e4 1.0 1.0 000100
0090201 0 0.1 01 0.

x

* R kkkkk (222223 L] E 2L ]
* component 010 : pump by pass line 2 in intact loop *
R RRRRRERRR
*
0100000 apmp2  pipe * name
0100001 4 * number of volume
0100101 1.3136¢-3 4 * {low area of volume
0100201 0. 3 * flow area of junction
0100301 6500e-3 1 * flow length
0100302 6500e-3 2
0100303 650.0c-3 4
0100401 0. 4 * yolume of volume
0100501 O. 4 * azimuthal angle
0100601 0. | * inclination angle
0100602 90. 2
0100603 0. 4

*0100701 clevation change
0100801 4.572¢-4 40.8%-3 4  *roughness, hyd.dia,

0100901 02 02 | * loss coeff.
0100902 0.2 02 2

0100903 0.2 02 3

0101001 00000 4 * flag of volume
o1o11ot 000000 3 * flag of junction

0101201 003 900000. 435. 0. 0. 0. 4 *ic.ofvolume

0101300 O * i.c. ctrl word of junction
0101301 60 00 O 3 *j.c. of junction
*
*k * *%¥ ¥ (A2t 2 2 RS L 2L
* camnnnent 111 - niima functinn in intant lnan *

comnnnent 021 Jpump junchion bnntact loop

kkork *¥ ek LEL LD k¥

*



orv

0110000 apumpj6 sngljun

0110101 010040002 372010001 0. 5. 5. 000100 *K=10.
0110201 0 0. 0. O.

'

* pump
*
kR kR R R ok *E
* component 020 : pump pressure <<SINKER>> inintact loop *
Aok dok ok k¥
0200000 aoutlet  tmdpvol
0200101 2.3672¢-3 0. 1.0c6 1800 0. 0. 4.572¢4 0.0 00000
0200200 003 O tempf 004010000
0200201 0.  830000. O.
0200202 1000. 830000. 1000.
*
EAEA 2L L L] LR 2L L] wRkkkRk *k k¥
* component 021 : pump pressure sinker junction in intact loop *
*¥ ok LR LS 2 LE L1 khkkd bk
*
0210000 aoutletj sngljun
0210101 004010002 020010001 0. 1.0c-S 1.0e-5 000000
0210201 0 0. 0. 0.
x
Rk kR kR
* component 022 : pump pressure <<SOURCE>> in intact loop *

*dkokokk k¥ * *kkk

0220000 ainlet  tnxdpvol

0220101 2.3672¢-3 0. 1.0c6 1800 0. 0. 4.572¢4 00 00000
0220200 003 O  tempf 003010000

0220201 0. 900000. .0 '

0220202 1000.900000. 1000.0

*

kR RNRRR

*

* component 023 : pump pressure source junction in intact loop *

Rk ok dokkkkk Rk

EEE L] FREERkRkk kkkk *kkk
*

0230000 ainletj sngljun

0230101 022010002 008010001 0. 1.0e-5 1.0¢-5 000000
0230201 0 0. 0. 0.

*

*
* *
Fhdkkkkhkikk bmkcn lmp Sk Rk kok

» *
*
* coldleg ! inbroken loop *
'y .
» x bbb d ERREEEEREE FEEEXERREER »
* component 031 : pump bypass line junction | in broken loop *
Rk *k¥ LEEE 2L ik kK L2t d

* .

0310000 bpumpjl sngljun

0310101 466010002 032010001 0. 2.5 2.5 000000
0310201 0 0. 0. 0.

*

. LRSI RIS AR AR 2L RS Rt 2t st Rt tllss)]
* component 032 : pump bypass line I in broken loop *
*
0320000 bpmpbl  pipe * name
0320001 4 * number of volume
0320101 13136e3 4 * flow area of volume
0320201 0. 3 * flow area of junction
0320301 650.0¢-3 1 * flow length
0320302 195.0e3 2
0320303 650.0c-3 4
0320401 0. 4 * * volume of volume
0320501 0. 4 * azimuthal angle
0320601 0. 1 * inclination angle
0320602 -90. 2
0320603 0. 4
*0320701 elevation change
0320801 4572e4 408%-3 4  *roughness, hyd. dia.
0320901 02 0.2 I *losscoeff.
0320902 02 02 2
0320903 02 02 3
0321001 00000 4 * flag of volume

0321101 000000 3 * flag of junction
0321201 003 850000, 435. 0. 0. 0. 4 *jc.ofvolume

0321300 0 * i.c. ctrl word of junction
0321301 00 00 O. 3 * i.c. of junction

*

* component 033 ; pump junction 2 in broken loop *

* RRNRERRKK

*

LR L E L



v

0330000 bpumpj2 sngljun

0330101 032040002 004010001 0. 1.0e-6 1.0c-6 000000
0330201 0 0. 0. O.

*

A kiR ok okok kR ok ok Rk kR R doR ok kR kR Rk kR

* component 039 : pump junction § in broken loop
Sk kokokok Ak okok ok ko %ok

*k

Aok ok fokokok ook AL L L 2L
*

0390000 bpumpjS sngljun

0390101 008010002 040010001 1.3136e4 1.0 1.0 000100
0390201 0 Ot 0.1 O.

x

*k * *kkk LR L dkdok

* component 040 : punp by pass line 2 m bnoken loop

kkhkkk ok
*

0400000 bpmp2  pipe * name

0400001 4 * numbser of volume

0400101 1.3136¢3 4 * flow area of volume
0400201 0. 3 * flow area of junction
0400301 650.0c-3 1 * flow length
0400302 650.0c-3 2

0400303 650.0e-3 4

0400401 0. 4 * volume of volume
0400501 0. 4 * azimuthal angle
0400601 0. l * inclination angle
0400602 90 2

0400603 0. 4

*0400701 elevation change

0400801 4.572¢4 408%-3 4 *roughness, hyd. dia.
0100901 0.2 02 | * loss cocff,

0400902 0.2 02 2

0400903 0.2 02 3

0401001 00000 4 * flag of volume
0401101 000000 3 * flag of junction
0401201 003 850000. 435. 0. 0. 0. 4 *ic.ofvolume
0401300 0 * .. ctrl word of junction
0401301 00 00 0 3 *j.c. of junction
*x

ROk Rk ok Kk Rk ok kR >

* component 041 : pump junction fin hmken lnnn

#'hit*t#**‘**t*itt#***#*********#**‘*ﬁ*t*##*ﬁ***ﬁ*#l##
*

kRpkkkrk

0410000 bpumpj6 sngljun

0410101 040040002 472010001 0. 5. 5. 000100
0410201 0 0. 0. 0.

*

* cold leg 2 in broken loop *

*

Kok ¥ FEREERRRRR EEEL L L E L
* component 061 : pump bypass line junction | mbmken loop *

Kk kRkRkkkkRk kREk *h

*

0610000 bpumpjl sngljun

0610101 486010002 062010001 0. 2.5 2.5 000000
0610201 0 0. 0. O.

*

* component 062 : pump bypass line 1 in broken loop *
*

0620000 bpmpbl pipe * name

0620001 4 * number of volume

0620101 1.3136e-3 4. * flow area of volume

0620201 0. 3 * flow area of junction

0620301 650 Oe3 | * flow length

0620302 1950e-3 2
0620303 6500e-3 4

0620401 0. 4 * volume of volume
0620501 0. 4 * azimuthal angle
0620601 0. I * inclination angle
0620602 -90. 2

0620603 0. 4

*0620701 elevation change

0620801 4.572¢4 408%¢-3 4  *roughness, hyd. dia.
0620901 0.2 02 1 *loss coeff.
0620002 02 02 2

0620903 02 02 3

0621001 00000 4 * flag of volume

0621101 000000 3 * flag of junction

0621201 003 850000. 435. 0. 0. 0. 4 *ic.ofvolume
0621300 0 * j.¢. ctr] word of junction
0621301 00 00 O 3 * j.c. of junction

*

AR kRERNRkRk * *k LA Lt *

* component 063 : pump junction 2 in broken loop *



v

e ok ik ol ok o R EOR ORIk R OR RO ORI R R KRR R R K Rk RRR R Rk Rk
*x

0630000 bpumpj2 sngljun

0630101 062040002 004010001 0. 1.0c-6 1.0e-6 000000

0630201 0 0. 0. 0.

*

* component 069 : pump junction 5 in broken loop *

koo dolokokokskk ok Rk kR ok ok ok kR ok ok ok R R R R R
*

0690000 bpumpj5 sngljun

0690101 008010002 070010001 1.3136e4 1.0 1.0 000100

0690201 0 0.1 0.1 0.

*

» Aok ko ok ok k¥ LR TR ES LSS LR 2L 2L 22 ]
* component 070 : pump by pass line 2 in broken loop *

ook iokkk ok kkkkokkkkkdokkk ko kb khkphkkk bk kb ko kb hhbkhkk
x

0700000 bpmp2  pipe * pame

0700001 4 * number of volume
0700101 1.3136e-3 4 * flow area of volume
0700201 0. 3 * flow area of junction
0700301 650.0¢-3 1 * flow length

0700302 650.0c-3 2
0700303 6500e-3 4

0700401 0. 4 * volume of volume
0700501 ©. 4 * *azimuthal angle

0700601 0. I * inclination angle

0700602 90. 2

0700603 0. 4

*0700701 elevation change
0700801 4.572c4 408%-3 4  *roughness, hyd. dia.

0700901 02 02 ! * loss cocfT.,

0700902 02 02 2

0700903 02 02 3

0701001 00000 4 * flag of volume

0701101 000000 3 * flag of junction

0701201 003 850000. 435. 0. 0. 0. 4 *ic.ofvolume

0701300 0 * j.c. ctrl word of junction

0701301 00 00 0. 3 *j.c. of junction

»

k¥ ok ko k AR ORORR R R ROk
* component 07! : pump junction 6 in broken loop *

PYYT] ok *h L 211

*

0710000 bpumpj6 sngljun

0710101 070040002 492010001 0. 5. 5. 000100 *K=I0.
0710201 0 0. 0. 0.

*

*
* *
Febrarrrier control variables : for the sake of pump flow rate *
* *

*®

LAa ALt SRR iR it 2t S Ll )]

* control variable 011 : pump flow rate *
RNE¥ FRERX

20501100 acldvel sum 1. O, 1
20501101 0. {. mflowj 009000000
20501102 1. miflowj 039000000
20501103 1. mflowj 069000000
*
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Appendix B Input Deck for Drain-down Calculation (Run01)




*

t ]

* Il

SNUTTF Hot Leg Break LOCA Analysis Input Deck with RELAPS/MOD3.1

*

»

*ekrx esart input for drain down transient
EY

0000100 restart transnt

0000101 nun

0000103 1127 * restart number

* timne step cards

0000201 28. 1.-6 1.0e-2 00003 1000 50000 2000000
*0000202 S55. 1.-6 5.0e-2 00003 100 1000000 20000000
0000203 1200. 1.6 5.0¢-2 00003 1000 1000000 20000000
*00002042000. 1.-6 5.0e-2 00003 2000 1000000 20000000

*

* *
> minor edits *
* »*
*
0000301 p 220010000
0000302 p 372010000 *pl*
0000303 p 330010000 *p2'
0000304 p 360010000 *p3
0000305 p 364010000 *p4
0000306 p 472010000 *pl
0000307 p 440010000 *p2
0000308 p 460010000 *p3
0000309 p 466010000 *pd
0000310 p 610040000
p 710040000

0000320 tempf 372010000 *intact loop discharge
0000321 tempg 372010000 *intact loop discharge
0000322 tempf 364010000  *intact loop suction
0000323 tempg 364010000 * intact loop suction
0000324 tempf 472010000  * broken loop discharge
0000325 tempg 472010000 * broken loop discharge
0000326 tempf 466010000 * broken loop suction
0000327 tempg 466010000  * broken loop suction
0000328 tempf 492010000 * broken loop discharge
0000329 tempg 492010000  * broken loop discharge
0000330 tempf 486010000 * broken loop suction
0000331 tempg 486010000 *broken loop suction
0000332 tempf 200010000  *coreupper

0000333 tempg 200010000  * core upper
»

0000340 mflowj 311000000 *intact foop hot leg flow rate
0000341 mflowj 411000000 *broken loop hot leg flow rate
0000342 mflowj 375000000 * intactloop flow rate

0000343 mflowj 475000000 *broken loop cold leg 1 flow rate
0000344 mflowj 495000000 * broken loop cold feg I flow rate
0000345 mflowj 991000000 *break flow : intact cold leg
0000346 mflowj 993000000 *break flow : brokencoldleg |
0000347 milowj 995000000 * break flow : broken cold leg 2
0000348 mflowj 997000000 *break flow : reactor fower plenum
*0000349 mflowj 987000000 *sgblowdown flow

*

0000360 voidg 364010000
0000361 voidg 466010000
0000362 voidg 486010000
*

*0000370 cntrivar 001 * pzr nonmalized water level

0000371 cntrivar 002 * intact sg normalied water fevel

0000372 cntrivar 003 * broken sg normalied water level

0000373 cntidvar 021 * suction leg water leverl in intact loop (C370)
0000374 cntdvar 022 * suction leg water leverl in broken loop 1 (C470)
0000375 cntrdvar 023 * *suction leg water feverd in broken loop 2 (C490)

0000376 cntrlvar 024 * reactor water lever under legs (C160+C180+C190+C200)

*

*

* *

* input change *
*

*

*

*

-blowdown---blowdown. --blowdown--.blowdown--blowdown«-blowdown—-blowdown-—
* blowdown simulation

‘-blowdown»-blowdown---blowdown-—blowdown--b!owdown--blowdown--blowdown-
*

» »
*+++ control cards for blowdown phase **
* *

*

0000521 p.220010000 ge null 0 03507¢6 n *intactloop blowdown

0000522 p,220010000 ge null 0 0.3507¢6 n *broken loop blowdown 1
0000523 p,220010000 ge null 0 0.3507¢6 n *broken loop blowdown 2
0000524 p,220010000 ge null 0 0.3507¢6 n *reactor blowdown

0000525 p,220010000 ge null 0 03%6 n *power trip(if p>0.37, then power off)
*0000526 p.710010000 ge null 0 056¢6 n *sgblowdonw

*® *




delete or addition

* #* ¥ *

*

*** (felete cands for blowdown phase  *+*

*

»

*

0010000
0020000
0030000
0040000
0070000
0080000
0090000
0100000
0110000
x*

0200000
0210000
0220000
0230000
*

0310000
0320000
0330000
0390000
0400000
0410000
*

0610000
0620000
0630000
0690000
0700000
0710000
*

6000000
6010000
7000000
7010000
8110000
8900000
*

apumpj!
apmpbl
apumpj2
apmp}
apumpjé
apmp3
apumpj$s
apmp2
apumpj6

delete
delete
delete
delete
delete
delete
delete
delete
delete

aoutlet delete
aoutletj delete
ainlet  delete
ainletj  delete

bpuimpjl
bpmpbl
bpumpj2
bpumpjs
bpmp2
bpumpj6

bpumpjl
bpmpbl
bpumpj2
bpumpj$s
bpmp2
bpumpj6

feed_a

delcte
delete
delete
delete
delete
delete

delete
delete
delete
delete
delete
delete

delete

feed_jal delete
feed b delete
feed_jbl delete

s-hd-j2  delete * secondary system steam dump
stmdump  delete * secondary system steam dump

* secondary system feedwater
* secondary system feedwater
* secondary system feedwater
* secondary system feedwater

20501100 acldvel delete * control card for pump
*

*

*

** addition cards for blowdown phase  **
* *

*
LEL L) L

* component 371 : intact discharge leg junction 1 *

sk kkrkr Aok ko
* - .

3710000 dljl sngljun

3710101 370010002 372010001 0. 0.05 0.05 020000
3710201 0 026086 026086 0.

*

Fokkkk Rk R

FTLLL] *

* component 471 : broken discharge leg junction 1-1

*

Rk E LEEEE LSS

*

4710000 diji-1 sngljun

4710101 470010002 472010001 0. 005 0.05 020000
4710201 0 042635 042635 O.

-

* kkk kK

* component 491 : broken discharge leg junction 2-1

k%

*

4910000 dlj2-1 sngljun

4910101 490010002 492010001 0. 005 0.05 020000
4910201 0 042635 042635 O.

*

* *

*kkhdokkk inmct lOOp bl()wdown Fhplokkkkk
* *

*

RhRhkpkhki

kpdikkokkkrkkk Rk kkkkk

* component 991 : intact loop blowdown valve
kR ok ko R Rk Rk ko kdokk ek

*

9910000 intbdj valve

9910101 364010002 992010001 34e-5 10. 10.000100
9910201 0 0. 0. O.

9910300 trpvlv

9910301 521

*

RRK

T

*hRRERRk Rk LA L L] Rdokkook

* component 992 : intact loop blowdown boundary

*¥ LR L L L] BRERRRkRd

9920000 intbd tindpvol
9920101 106 2. 0. 0. 90. 2. 45724 00 00000



d

9920200 002

9920201 0.  120000. 1.
9920202 1.0c6 120000. 1.
3

* *

ki hroken lOOp blowdown ¥¥¥*ssarrsx

* *

*

SRR AORAAOR R KRR KR AR AR Rk ROk R R R ok kpkk *k
* component 993 : broken loop blowdown valve 1 *

FkkkkR ERERRRRRR k¥ kR pokkok kR pkR
*

9930000 intbdj valve

9930101 466010002 994010001 3.3¢-5 2. 2. 000100
9930201 0 0. 0. 0.

9930300 tmpvlv

9930301 522

*

Aok kdkpk rhERkk

* component 994 : broken loop blowdown bounday | *
Fkkkdokkkkkk (2]

9940000 intbd  tmdpvol

9940101 1.0e6 2. 0. 0. 90. 2. 45724 00 00000

9940200 002

9940201 0.  120000. 1.

9940202 1.0c6 120000. 1,

*

* *k

xEE¥EY EEFEE
* component 995 : broken loop blowdown valve 2 *
Aok ook dokok ok ok ok ok kok ok ok ok kK ok RERR ek kR koo

*

9950000 intbdj valve

9950101 486010002 996010001 3.3¢-5 2. 2. 000100
9950201 0 0. 0. 0.

9950300 upvlv

9950301 523

*

Fkkkkdkr kR kkkdkkhk * Fhkkkrkhiokikg *
* component 996 : broken loop blowdown bounday 2 *
HAER AR Rk Rk : dopkkpRrk

9960000 intbd  tmdpvol

9960101 1.0¢6 2. 0. 0. 90. 2. 45724 00 00000
9960200 002

9960201 0. 120000, 1.

9960202 1.0c6 120000. 1.

*

* *
*‘#t#t###mc‘orb‘owdown#‘*itti#'###*
» *
*
ERRRRRRRERIARRAR LRIl L] Rk RAERERRERRRA RN K
* component 997 : reactor blowdown valve *
*
9970000 nxbdj valve
9970101 160010001 998010001 3.52¢-5 2. 2. 000100
9970201 0 0. 0. 0.
9970300 trpvlv
9970301 524
*
RN ERRE whkp ko LEEELES L2 21

* component 998 : reactor blowdown boundary *

L2 L e Ll LEE 2L *

9980000 nbd  tmdpvol
9980101 10c6 2. 0. 0. 90. 2. 4.572¢4 00 00000
9980200 002

9980201 0.  120000. I.

9980202 1.0c6 120000. 1.
*

» *
*+* sg blowdown for pressure control *#* This will be deleted soon after blowdown
*, *

ARRRRRRRERRRORERR R RRRR Rk R Rk kDR Rk Rk kR kR Rk
* component 987 : sg blowdown valve *

*¥ rRkkk EEELELE S 4 *
*

*#9870000 sgbdj valve

**0870101 810010001 988010001 0294 2. 2, 000100
*#9870201 0 0. 0. 0.

**9870300 trpvlv

**987030) 526

*

* ok kkd

* component 988 : sg blowdown boundary *
kR kR Kok kkk ik
*+0880000 sgbd  tmdpvol
*+9880101 1.0e6 2. 0. 0. 90. 2. 4.572¢e4 00 00000
#+9880200 002
**0880201 0.  120000. 1.
*+0880202 1.0c6 120000. 1.
*

* *
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* general table *
*

* core heater power at C18002 & C19001
20288800 power

20288801 -100  00¢3

20288802 01 003

20288803 50 00c3

20288804 7.0 003

20288805 80  00¢3

20288806 1000.0 0.0e3

*

* core heater power at C19002 & C19003
20288900 power

20288901 -100 0.0e3

20288902 0.1 0.0e3

20288903 S50 1003

20288904 7.0  10.0e3

20288905 80 0.0c3

20288906 10000 00e3

*

*

* *

Haersadbreks control variables : for the sake of blowdown phase *

* *

*

dkkdok * it L Ll LIETE L L]
* control variable 021 : suction leg water level in intact loop (C370) *

AR R ORI R ROk ROk kR Rk ROk kK

20502100 intlvl sum 1. 065 1
20502101 O. 065 voidf 370010000
*

FEERR Rk Rk kR koK ¥ *
* control variable 022 : suction leg water leverl inbroken loop 1 (C470)  *
FRE ROk Rk Rk kR ok ok Rk kbR skkdkkkrkpkrkk

20502200 brkivi! sum 1. 0455 1
20502201 0. 0455  voidf 470010000
*

ook kR Rk kR kK * xR Xk
* control variable 023 : suction leg water leverl inbrokenloop 2 (C490)  *
*% *x ARk Rk ko hk¥ LELLE RS

20502300 brkivi2 sum 1. 0455 |
20502301 0. 0455  voidf 490010000
*

AL LI 2 LIRSS LR IE 24 ARk RNk

ddkikkkkkidikhkrphkr s rrrrg

* controf variable 024 : reactor water lever under legs (C160+C180+C190+C200) *

FRERH R AR KRRk Rk KRRk Rk L L Bk il ittt 2 e il 2

20502400 rxlvl sum

20502491 0.
20502402
20502403
20502404
20502405
20502406
20502407

»

008

I, 0928 1
voidf 160010000
voidf 180010000
voidf 180020000
voidf 190010000
voidf 190020000
voidf 190030000
voidf 200010000
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Appendix C Input Deck for Post-blowdown Calculation (Run01)




%

-—v*

SNUTF Hot Leg Break LOCA Analysis Input Deck with RELAPS/MOD3.1

* 1

*

*

*erex restart input for post blowdown in hot leg break transient
*

0000100 restart transnt

0000101 nun

0000103 27194 * restart number
* time step cands

0000333 mflowj 471000000 *broken loopcoldleg 1
0000334 mflowj 495000000 *brokenloopcoldleg?2
0000335 mflowj 491000000 *broken loop cold leg2
0000336 mflowj 301000000 *intact foop hotleg
0000337 mflowj 375000000 *intact loop hotleg
0000338 mflowj 901000000 *total si flowrate

0000339 mflowj 902010000 *siflowrate to intact loop
0000340 mflowj 902020000 *si flowrate to broken loop 1
0000341 mflowj 902030000 *si flowrate to broken loop 2

0000360 cntidvar 021 * intact loop cold leg water level
0000361 cntdvar 022 * broken loop cold leg water level

0000201 28. 1.6 1.0c-2 00003 1000
0000202 1200. 1.-6 5.0c2 00003 1000
0000204 1205. 1.0c-6 5.0c4 00003
0000205 1250. 1.0¢-6 2.0e-3 00003
0000206 1320. 1.0e-6  2.0e-3 00003

50000 2000000

1000000 20000000
200 2000000 20000000
500 20000 20000000
500 20000 20000000

0000362 cntdvar 023 * broken loop cold leg water level

0000363 cntdvar 024 * reactor water level

0000364 cntrivar 025 * broken foop u tube water level |

0000365 cntrdvar 026 * broken loop u tube water level 2

0000366 cntrlvar 027 * broken loop suction leg water level 1

0000367 cntdvar 028 * broken loop suction leg water level 2

0000368 cntdvar 029 *cntrivar 025 + entrdvar 027

0000369 cntdvar 030 *cntrlvar 026+ cntrivar 028

0000370 cntdvar 031 * discharge amount through reactor side broken section
0000371 cntrdvar 032 * discharge amount through sg side broken section
0000372 cntrdvar 002 * intact loop sg nonnalized water level

0000373 cntdvar 003 * broken loop sg nonmalized water level

*

*

* *

* tn‘p *
* *

*

0000531 time 0 ge null O 12000 n -1.0*break
0000532 time 0 ge null O 12000 n -1.0*Slhitiation
0000533 time 0 gt null 0 106 n * motor valve close
*

* * .
* minor edits *
* *

*

0000301 p 220010000 *reactor top head

0000302 p 720010000 * sg top head

0000303 p 730010000 *sgtop head

0000304 p 954010000 * discharge tank

*

0000310 tempf 400010000 * rx side broken section
0000311 tempg 400010000 * rx side broken section
0000312 tempf 430010000 * sgside broken section
0000313 tempg 430010000 *sgside broken section
0000314 tempf 160010000 *rx lower plenum
0000315 tempg 160010000 * rx lower plenum

x

0000330 mflowj 951000000 * reactor side broken section
0000331 mflowj 961000000 * sg side broken section
0000332 mflowj 475000000 *broken loopcoldleg |

*0000380 httemp 190010103

delete or addition *

* X % #* # »

*
** delete cands for post blowdown phase  **
* *

*

9910000 intbdj delete
9920000 intbd delete
9930000 intbdj delete
9940000 intbd delete
9950000 intbdj delete
9960000 intbd delete
9970000 nbdj delete
0980000 nbd  delete
*

4110000 btub_ijl delete *delete means separation valve close



€0

*
* *

** addition cards for post blowdown phase **
* *

*x

k¥ kbR ik bk
* component H1 : downcomer connection between left and right

Ak R R KRR Rk ok Rk Rk ko kR kR kR Rk L2
*

1110000 dccon sngljun
1110101 110010003 120010004 0. 10. 10. 000003
1110201 0 0. 0. 0.

* *

* input change *

*, *

x

*..- post blowdown - post blowdown - post blowdown -— post b!owdown -~
* post blowdown simulation

*-... post blowdown ---- post blowdown —- post blowdown ---- post blowdown -
*

* *

* break simulation *

* *

*

x *

FEErRRex eactor side broken section *#xs*#xssk

*, *

*
Ak ok Rk kR kR koo bk koo ok koo Rk

*hk

* component 951 : reactor side break (sxmulate break valve) *

SRk A kR Ook ok kR ok ok *k
®x

9510000 mbreakj valve

9510101 400010002 952010001 3.2928¢-3 1, 1. 000102

9510201 0 0. 0. 0.

9510300 mtrvly

9510301 531533 025 0. 100 *0.25=1/4sec

*

FRERAR RN O RR Rk ok sk kokok K

K

* component 952 : break pipe in reactor side *

ARRRE

ok kR kAoR Rk kR kRO Rk k¥

QN hrliniont  wles W reorenn

P eaty apepvs pipv SHUIA,
9520001 3 * number of volume
9520101 3.2928¢-3 1 * flow arca of volume

9520102 3.8705¢-3 3

¥k

9520201 0. 2 * flow area of junction
9520301 200.0e-3 3 * flow length
9520401 0. 3 * volume of volume
9520501 -90. 3 * azimuthal angle
9520601 0. 2 * inclination angle
9520601 -90. 3

*9520701 elevation change

9520801 4.572¢4 702e-3 3 *roughness, hyd. dia.

9520901 0. 0. 2 *loss coeff,
9521001 00000 3 * flag of volume
9521101 00000 2 * flag of junction

9521201 002 1033255 1. 0. 0. 0. 3 *ic.ofvolume

9521300 0 * j.c. ctrl word of junction
9521301 00 00 0. 2 * i.c. of junction

*

* component 953 break junction in reactor side *

9530000 brkjunl sngljun

9530101 952030002 954010001 0. 2. 0.5 000000
9530201 0 0. . 0.

*

& *kkd E 11

* component 954 ¢ reactor side break

rkkkE

9540000 rxbreak tmdpvol

9540101 0. 1. 106 0. -90. -1. 4.572e4 00 00000
9540200 002

9540201 0. 1050255 1.

*

* *

AR RRRRRR sg side broken section kR kk
* *

*

EEE 2L E 2 okkokok

* component 961 ; steam generator side break (sitnulate break valve)

9610000 sgbreakj valve

9610101 430010001 962010001 3.2928e-3 1. 1. 000102
9610201 0 0. 0. 0.

9610300 mtrvlv

9610301 531533 025 0. 100 *0.25=1/4sec

LRSI LEL L L] AL eI Ed L

* component 962 : break pipe in steam generator side
ok iokkkkkpkkkkRRknk

Kok ok Ekrkkky



O

9620000 brkpipe! pipe * name

9620001 5 * number of volume
9620101 3.2928¢-3 |1 * flow arca of volume
9620102 3.8705¢-3 5

9620201 0. 4 * flow arca of junction
9620301 1000e3 1 * flow length

9620302 3000c3 2
9620303 4000e-3 3
9620304 3000c-3 4
9620305 1000e3 5

9620401 0. 5 * volume of volume
9620508 90. 1 * azimuthal angle
9620502 0. 2

9620503 0. 3

9620504 90. 4

9620505 0. 5

9620601 0. 1 * inclination angle
9620602 0. 2

9620603 -90. 3

9620604 0. 4

9620605 -90. 5

*0620701 clevation change

9620801 4.572e4 702e-3 5 *roughness, hyd. dia,

9620901 0.05 0.05 4 * Joss cocfT.

9621001 00000 5 * flag of volume

9621101 000000 4 * flag of junction

9621201 002 1.03325¢5 1. 0. 0. 0. 5 *ic ofvolume
9621300 0 * i.c. ctrd word of junction
9621301 00 00 O 4 * j.c. of junction

*

kkikkkkkkekkkkkpkk kR kR kk kR

* component 963 : break junction in steam generator side

9630000 brkjunl sngljun

9630101 962050002 964010001 0. 2. 0.5 000000
9630201 0 0. 0. 0.

*

REEREREERERERERERRERRR TR R RRRKS

* component 964 : steam generator side break

*%k *

9640000 sgbreak  tmdpvol

9640101 0. I. 1.0e6 0. -90. -1. 4.572¢4 0.0 00000
9640200 002

9640201 0.  1.05025¢5 1.

*®

* *

RERREREEAR safety injection LAA AP IEE 22
) *
*

LEL LD L L) BB RFRRRRR RO

* component 900 : si water source *
* *¥ ok pkk ke
9000000 siwater  tmdpvol

9000101 32928¢-3 0. 1.0c6 0. 0. 0. 45724 00 00000
9000200 003 0 p 902010000

9000201 0. 0. 3315

9000202 10e12  1.0el2 333.15

*

* component 901 : si junction *
P21 i 2 iLT ] Rkkokk *hkk Rk *
*

9010000 sijun tmdpjun

9010101 900010002 902010001 O.

9010200 1 532

9010201 0. 0. O. O

9010202 3. 25 0. O

9010203 1210. 25 0. O

9010204 106 25 0. 0.

*

LE2 2Lt LS ) *kpkkhkkEy RRER

* component 902 : si line *
LR L ] * L2 1

9020000 siline branch

9020001 3 0

9020101 13132¢-3 5000¢-3 0. 0. 0. 0. 45724 40.89%-3 00000
9020200 002 350000. 1.

9021101 902010002 910010001 0. 2. 1000. 000100

9022101 902010002 920010001 0. 1. 1000. 000100

9023101 902010002 930010001 0. 1. 1000. 000!00

9021201 0. 0. 0.

9022201 0. 0. 0.

9023201 0. 0. 0.

»

¥eeoeeeee tointact loop  —-o-eseems

*

* component 910 : si pipe 1 in broken loop *
*

9100000 sitoa  pipe * name

9100001 2 * number of volume



9100101 9.6486e4 2 * flow area of volume
9100201 O. 1 * flow area of junction
9100301 1000e3 2 * flow length
9100401 0. 2 * volume of volume
9100501 180. 2 * azimuthal angle
9100601 -60. 2 * inclination angle
*9100701 clevation change

9100801 4.572¢4 3505e3 2 *roughness, hyd. dia,
9100901 1. 1000. 1 * loss coeff,

9101001 00000 2 * flag of volume
9101101 000000 ! * flag of junction

9101201 002 350000. 1. 0. 0. 0. 2 *ic. ofvolume

9101300 0 *j.c. ctrl word of junction
9101301 00 00 0. 1 * i.c. of junction
x
* ELER L) 2t iz ] ] %
* component 911 : si initiation valve to intact loop *
ddokRdk kR Rk Rk kR kR *dokk L i 2L L]

9110000 siviva valve

9110101 910020002 374010001 0. 0.5 1000. 000100
9110201 0 O. 0. 0.

9110300 trpvlv

9110301 532

x*

¥eoeeee to broken loop [ e-eeeeemeeee

*

gk kokok kol ok kgokk kR kR kR dkok kR L 2 xk
* component 920 : si pipe 1 in broken loop *
L2222 2 ARk Rk Rk Rk kR ok Rk kR *%
*

9200000 si2bt pipe * pane

9200001 2 * number of volume

9200101 3.4402¢4 | * flow arca of volume

9200102 1.9602¢4 2

9200201 O, l * flow area of junction

9200301 1000c-3 2 * flow length

9200401 0. 2 * yoluine of volume

9200501 0. 2 * azimuthal angle

9200601 -60. 2

*9200701 elevation change
9200801 4.572¢4 2092%-3 I
9200802 4.572¢-4 15798¢-3 2
RLLLUUE N 1200 H
9201001 00000 2 * flag of volume
9201101 000100 1} * flag of junction
9201201 002 350000. 1. 0. 0. 0. 2 *ic.ofvolume

* inclination angle
* roughness, hyd. dia.

L e
I AAKCEL,

9201300 0 * j.c. ctrl word of junction

9201301 00 00 O 1 * j.c. of junction

*

*% £ ] Rk kkk Rk khR
* component 921 : si initiation valve to broken loop 1 *

9210000 sivivbl  valve

9210101 920020002 474010001 0. 0.5 1000. 000100
92102000 0. 0. O

9210300 trpvlv

9210301 532

*

e to broken loop 2 —-—-eeeeme

Y

2R ELE ] ook K ko Rk ok Rk ok kR kR kR
* component 930 : si pipe 2 in broken loop *
*

9300000 si2b2  pipe * name

9300001 2 * number of volume

9300101 3.4402¢4 | * flow area of volume

9300102 1.9602¢e4 2

9300201 0. 1 * flow area of junction

9300301 1000c-3 2 * flow length

9300401 0. 2 * volume of volume

9300501 0. 2 * azimuthal angle

9300601 -60. 2 * inclination angle

*9300701 elevation change

9300801 4.572e4 209293 1 * roughness, hyd. dia.

9300802 4.572¢4 157983 2

9300901 1. 1000. 1 * Joss coeff.

9301001 00000 2 * flag of volume

9301101 000t00 1 * flag of junction

9301201 002 350000. 1. 0. 0. 0. 2 *ic ofvolume

9301300 0 * i.c. ctrl word of junction

9301301 00 00 O. | *j.c. of junction

*

* component 931 : si initiation valve to broken loop 2 *

LE L) kR iokok ek Rk *k gk

9310000 sivivbl  valve

9310101 930020002 494010001 0. 0.5 1000. 000100
szl v 0. 0. 0.

9310300 trpvlv

9310301 532

L d
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* * 20502407 0l voidf 200010000
* general table * *
»*

* FEpEkak el L *EE¥ bt L L L L *

*break valve stem vs open area ' * control variable 025 : u tube normalized water level 1 in broken loop *
202l(xxx) nomanta FEBRERRRIELK *
20210001 -1. 0. 20502500 utublvli sum 6.0976e-1 0. 1 *6.0976e-1=1/(0.82*2)
20210002 0. 0. 20502501 O. 4.le-1 voidf 450080000
20210003 0.1 0.001 20502502 4.1c-1 voidf 450070000
20210004 0.2 00t 20502503 4.le-l voidf 450060000
20210005 03 0.03 20502504 4.1e-1 voidf 450050000
20210006 04 0.175 *
20210007 0S5 0S5 HEERX bt
20210008 06 07 * control variable 026 : u tube normalized water level 2 in broken loop *
20210009 0.7 0.96 hARaiidd
20210010 038 099 20502600 utublvl2 sum 6.0976e-1 0. | *6.0976e-1=1/(0.82*2)
2021001t 09 0999 . 20502601 O. 4.le-l voidl 452040000
20210012 1.0 10 20502602 4.le-1 voidf 452030000
* ' 20502603 4.1c-1 voidf 452060000
* core heater power at C18002 &C19001 20502604 4.le-l voidf 452050000
20288800 power *
20288801 -100  15.0¢3 bt it b
20288802 0.1  15.0¢3 * control variable 027 : suction leg normalized water level 1 inbrokenloop *
202888()3 50 15.0e3 kK LR EEL S 2 1L LERE I 2L 2 e
20288804 60000  15.0c3 20502700 slegivll sum 1.9048 0. ) *1.9048=1/(0.14+0.18+0.245)
* 20502701 0. 1000c¢-3  voidf 460010000
* core heater power at C19002 &C19003 20502702 1.8¢-1  voidf 462010000
20288900 power 20502705 245e-1  voidf 464010000
20288901 -100 1503 *
20288902 0.1 |5(k3 FRREERRR LA LS kR L] *
20288003 50  15.0¢3 * control variable 028 : suction leg normalized water level 2 inbroken loop *
20288904 60000 1503 ** * *
* 20502800 slegIvi2 sum 1.9048 0. 1 *1.9048=1/(0.140.1840.245)
* * 20502801 0. 100.0¢-3  voidf 480010000
Hrbarirbaer control variables : for the sake of blowdown phase * 20502802 18e-1  voidf 482010000
* * . 20502805 245¢-1  voidf 484010000
* *

sokkkokddokopkRkkkok R kb kbR kR E Rk p kR Rk Rk ek k2R RN R Biokkkkk LAEL TR L2 2L s ] ]
* control variable 024 : rx nonnalized water level (C160+C180+C1904C200)  * * control variable 029 ; suction leg + u tube normalized Ivl 2 in broken loop *
Aok Aokakdakok Aok ok ok Rk R R KRR KRRk RO Rk okE Rk kR kR Rk kR k * * * *¥
20502400 mlvl sum 10776 0. 1 *1.0776=1/0928 20502900 legvlil2 sum 4.618%-1 0. 1  *4.618%-1=1/(1.64+0.525)
20502401 0. 008  voidf 160010000 20502901 0. 164 cntilvar 025
20502402 0.148  voidf 180010000 20502902 0525 cntivar 027
20502403 0.1 voidf 180020000 *
20502404 0.1 voidf 190010000 *kk Tokkkk *k wkkkREhkkkkh * LEL]
20502405 02  voidf 190020000 * contro} variable 030 : suction leg + u tube normatized Ivi 2 in broken loop *

20502406 02 voidf 190030000 *ak *




LD

20503000 leglvi2 sum 4.618%-1 0. | *4.6189¢-1=1/(1.64+0.525)
20503001 O. 164 cntrlvar 026

20503002 1525 cntrivar 028

»*

RS L LY L *RE Hokokokok ok *kkk *RRREE
* contro] variable 031 : discharge amount through reactor side broken section *

Frppkkkkkkr LEL L4

20503100 rxdisch integral 1, 0. |
20503101 mflowj 951000000
*

PRI RS S22 L2222 212 L) ook ok ok okok ok Fhkdokkokpkkkkkkiik
* control vasiable 032 : discharge amount through sg side broken section . *
FokdokkkoRikk¥ kpkkk Rk kR kK > Rkpokk

20503200 sgdisch integral 1., 0. 1
20503201 mflowj 961000000
*

sokokkkokk *¥

* control variable 033 : si water source pressure setting *
ok LEt2 211 EAE L] L2 bl
20503300 sipres sum f.  300000. O
20503301 S000. 1. p 220010000
*

skt Rk kr kR kR Rk hkE * * Rk kR
* control variable 034 ; heat to the uid in core *
koK R R ok R Aok ok ok kokok ook kK okok Rk kokok ok rrhRkk

20503400 qtocore sum 1. 60000. O

20503401 0. 1. q 180020000
20503402 . q 190010000
20503403 . q 190020000
20503404 . q 190030000
x
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