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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 of
pressure behavior was partially well predicted, where the pressure increased by the
steam generation in core. The release from the steam generator side broken section 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/MOD?3.2.2 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 generation in
core and resultant repressurization, and negligible coolant release through the SG side 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 (Run02), break
boundary pressure (Run03), and break size (Run04, Run05). The main parameters 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 predicted decrease rate of pressure in first step was similar with

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

iX



2)

3)

4)

5)

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.



L 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 analysis for the post-blowdown phase has not been performed usually in 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 of 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 (DEHLSB)
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 Research Institute (KAERI) implemented RELAPS analysis for
LBLOCA of YGN Units 3&4 to investigate the realistic behavior of LBLOCA in YGN Units



3&4[4]. However, the predictability of RELAP5 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 [5]. The objective of SNUF test was to investigate 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 RELAPS/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 RELAPS/MOD?3.2.2 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.



II. Facility and Test Descriptions

IL.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 geometric 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.

A SG 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 lumped single
cold leg to have the similar volume. At the hot leg, a window glass is also installed to 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 broken 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 -200C ~4007C. 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 RELAPS5 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 system, 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.



I Code and Modeling

1.1 Code Description

The RELAPS 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, RELAP5/MOD3.2.2
beta version, was used, and input decks are prepared based upon the RELAPS/MOD3 [7].
RELAP5/MOD3.2.2 beta version was installed in personal computer of Pentium-II 500 MHz.

1.2 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 secondary
system were modeled. Downcomer and suction leg where rapid transient is expected are 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 25°C 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 other 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 plenum, and the primary pressure was 0.35SMPa. To obtain these conditions, drain-
down nodalization is used in the Figure 4. Valve junctions J991, 1993, 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=>(-a)H, (1

,where L is collapsed water level,
o« is 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,
992, C994, C996, and C998) was removed. The nodalizations for the SI line (C900, C902,
C910, C920, C930, J901, J911, 1921, 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 1s 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. RunO1 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 1s more faithful to the definition of EOB, since EOB is generally the time when the
primary pressure decreases to the containment pressure. Run04 and Run035 are for the evaluation
of break size. In Run04, the break size is same with the cross-sectional area of hot leg, and in
Run053, 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 (RunO1)

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 O 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 Run0Ol also shows such a pressure rise. The predicted

pressure rise in RunOl 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 the 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 RunOl 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 plenum. 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 rapid 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 discharged mass

is 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 increased.

After 60 seconds, the experiment shows the stable release, however the RELAPS5 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 RELAP5 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 temperature
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 flow 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 more. 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 reactor 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 Run0O1, 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
slightly 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 Run0S5 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/MOD?3 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 12.7x107
Flow area [mm?] 74748 13.3x104
[Hot leg
Flow length [mm] 683  4.83x10}
Flow area [mm?] 49900  0.89x109
Suction leg
Flow length [mm] 11720 7.52x10]
Flow area [mm?] 2579 0.46x109
Discharge leg
Flow length [mm] 914  5.88x107
Flow area {mm?] 2579 0.46x109
uel hydraulic diameter [mm] 14 3
Fuel conduction depth [mm)] 2.5 2.4
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
TCO5 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
TCO7 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
LTO1 Discharge amount in reactor side broken section 3.8liter
LTO02 Discharge amount in SG side broken section 0.7liter
FTO! 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 ; zg;é 451:(3;
(C33001~C36001) )
1.2730 317
SG In/Outlet 0.6099 528
utle
(c37401~c31001) | 0-32% 407
0.3955 256
Table 4 Normal operation condition
Parameters SNUF RELAPS
ﬁressure of reactor top head 0.8MPa 0.826MPa
emperature 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 RELAPS
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 kgfsec
Temperature of SI 60 C 60 C

Table 7 Calculation cases
Break bound Break area
(((::952, Co6t) (J951, J961) Heat structure

RunO1

Constant as atmospheric pressure,
filled with saturated steam

Break valve area

All Structures of primary
systems are modeled

Run02

IConstant as atmospheric pressure,
filled with saturated steam

Break valve area

Only heaters and U Tubes
lare modeled

Run03

\Pressurized according to primary
pressure, filled with saturated steam

Break valve area

IAll Structures of primary
systems are modeled

Run04

IConstant as atmospheric pressure,
filled with saturated steam

Hot leg cross-
sectional area

IAll Structures of primary
systems are modeled

Run05

Constant as atmospheric pressure,

filled with saturated steam

1/2 of Hot leg cross-

sectional area

IAll Structures of primary
systems are modeled
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Figure 1 Overview of SNUF
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Figure 3 Procedure of SNUF experiment and RELAPS calculation
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Figure 28 Pressure of reactor top head in Run04 and Run05
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Appendix A Input Deck for Steady State Calculation (Run01)




v

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

0000100
0000101
0000102
0001085
0000110
0000115
0000120
0000121

000201 8.

simple model

form loss verfication input deck

new  stdy-st *ansnt *

nn

siosi

5.6, 30000.

nitrogen

1.

400010000 00 h2o primary
710010000 00 h20 sccond
-6 5.0e-2 00003 500

400000 20000000

*

0000202 20.  1.-6 1.5¢-2 00003 SO0 400000 200000000
0000203 1500. 1.-6 1.0e-3 00003 5000 400000 200000000
*

L

* minor edits

K e

*

0000301 p 220010000

0000302 p 372000000 *pl’

0000303 p 330010000 *p2'

0000304 p 360010000 *p¥

0000305 p 364010000 * p4'

0000306 p 472010000 *pl

000307 p 440010000 * p2

0000308 p 460010000 *p3

0000309 p 466010000 *pd

0000310 p 610010000 *sga

0000311 p 710010000 *sgb

*

0000320 wmpf 372010000 * intact loop discharge
0000321 tempg 372010000 * intact loop discharge
0000322 templ 364010000 * intact loop suction
0000323 tempg 364010000 * intact loop suction
0000324 tempt 472010000 * broken loop dischurge

0000325
0000326
0000327
0000328
0000329
0000330
0000331
0000332
0000333
*

0000340
0000341
0000342
0000343
0000344
0000345
0000346
0000347
*

0000360
0000361
0000362

*

*0000370 cntrlvar 001
0000371 cotdvar 002
0000372 cntrlvar 003

tempg
tempf

tempg
tempf’
tempg
tempf
tempg
tempf
tempg

mflowj
mflowj
mflow)
mflow)
mflow)
mflow)
mflowj
mflowj

voidg
voidg
voidg

472010000 * broken loop discharge
466010000 * broken loop suction
466010000 * broken loop suction
492010000 * broken loop discharge
492010000 * broken loop discharge
486010000 * broken loop suction
486010000 * broken loop suction
200010000 * core upper
200010000 * core upper

311000000 *intact loop hot leg flow rate
411000000 * broken loop hot leg flow rate
375000000 * intact loop flow rate
475000000  * broken loop cold leg | flow rate
495000000  * broken loop cold leg | flow rate
601000000 *tosga

701000000 *tosgb

811000000 * stearn outlet

364010000
466010000
486010000

* pzr nommalized water level
* intact sg normalied water level
* broken sg nonalied water level

LR

LR N

*
trip *
*
0000501 time O ge null 0 O n -10 *
0000502 time 0 lc mll 0 60 n * par press ctrl
0000503 tme O ge null 0 106 n *
*
hydraulic input *
*
*

*
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*

362 R oK A KK KRR KA K K RO KRR KRR OR R R R

* component 10 : downcomer upper part at right hand side

AR ok A KKK AR KKK AOOK KK R AR K R KRR Aok Rk

1100000 de_up_r annulus
1100001 1

1100101 0. ]
*1100201 no junction
HO0301 5.8e1 1
1100401 1.3637e-2 |
1100501 0. 1
1100601 90.0 |
*1100701 elevation change
1100801 4.5724 5.1¢-3 |
*1100901  no junction
HOI001 00000 1
*1101101 no junction

LIS RS EL LS 2]

* nane

* 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.

* flag of voluine

* flag of junction

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

*1101300 no junction

*1101301 no junction
*

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

HOKOR R KKk

LR 2 AL L L L ] AR RR

* component 120 : downcomer upper part at left hand side

20200 K o 5K K K oK e a3 K Ao ok R R R kR K K

SRR ARk

1200000 dc_up_l annulus
1200001 1

1200101 0. |
*1200201 no junction
1200301 58e-1 |
1200401 1.3637¢-2 |
1200501 0. I
1200601 90.0 !
*1200701 elevation change
1200801 4.5724 Sde3 |
*1200901 no junction
1201001 00000 1
*1201101 nojunction

* naune

* number of voluine

* flow area of volume

* flow area of junction

* flow length

* volumne of volume

* azimuthal angle

* inclination angle

* roughness, hyd. dia.
* loss coeff.

* flag of volume

* flag of junction

1201201 003 800099. 435. 0. 0. 0. 1 *ic. ofvolume

*1201300 no junction
*[20130!1 no junction

*
*

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

o oK R K K 3 o e S KOR A K K K o 5K 3 K K A R OK A OR KR R

0o o K o K R oK K

* component 130 : downcomer cold leg connector at right side *
ek KRR R K R L L

1300000 dc_cc_r branch

1300001 3 0

1300101 1.1756e-2 110.0e-3 00 00 90. -110.0-3 45724 25.5¢-3 00000
1300200 003 800099. 435.15

1301101 130010001 110010001 0.0 00 00 000000

1302101 130010002 132010001 0.0 00 00 00010

1303101 376010002 130010003 00 045 03 000101

1301201 0.0 00 00

1302201 0.0 00 00

1303201 0.0 0.0 00

*

EERI L L EL L ]

L L L L L

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

* ey

1400000 dc_cc_| branch

1400001 4 0

1400101 1.1756-2 1100-3 00 00 90. -110.0-3 4.5724 25.5¢-3 00000
1400200 003 800099. 435.15

1401101 140010001 120010001 00 0.0 0.0 000000
1402101 140010002 142010001 0.0 00 0.0 000000
1403101 476010002 140010003 0.0 045 0.3 00010}
1404101 496010002 140010003 0.0 045 0.3 000101
1401201 00 00 00

1402201 0.0 00 00

1403201 0.0 00 00

1404201 0.0 00 00

*

FTTT ] A0 o o o o oo Ak ok

* component 132 : downcomer at right side *
(AL 2 s ] $ Ao A ok oKk ok

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 200.0e-3 2 * flow length

1320302 100.0e-3 4
1320303 1480e-3 §
1320401 0. 5
1320501 0.0 5
1320601 900 5
*1320701 elevation change

* volume of volume
* azimuthal angle
* inclination angle




1320801 4.572-4 255¢-3 S * roughness, hyd. dia.
1320901 Q. 0. 4 * loss coeft.

1321001 00000 S * flag of volume

1321101 000000 4 * flag of junction

1321201 003 800(WY. 43515 0. 0. 0. 5 *ic ofvolume
1321300 O * i.¢. ctl word of junction
1321301 0. Q. 0. 4 *ic ofjunction

*

AOK A AR AR KA K K A A KK KK A K KK R K K K K 3 K K ROK KK K K A K 36 KK K K KK KK KKK oK R oK Kok
* component 142 : downcomer at left side *

A KK R R KKK R KKK KR K KA R K KK oK 3Kk 3 KK R A K R KK R ORI KRR KKK KR KOIOK R R K KK

1420000 de_r annulus * pank

1420001 S

1420101 1.1756¢-2 S * flow area of voluime
1420201 0. 4 * flow arca of junction
1420301 200.0e-3 2 * flow length

1420302 100.0e-3 4
1420303 1480c-3 5

1420401 0. 5 * volume of volume
1420501 0.0 5 * azimuthal angle
1420601 -90.0 5 * inclination angle
*142070) elevation change

1420801 45724 255¢-3 5 * roughness, hyd. dia.
1420001 0. 0. 4 * loss coeff.

1421001 00000 S * flag of volume
1421101 000000 4 * flag of junction
1421201 003 800099, 43515 0. 0. 0. 5 *ic ofvolume
1421300 0 * i.c. ctrl word of junction
1421301 0. 0. 0. 4 *ic ofjunction

*
ok K A oo o e Kok 3 o oK KK K oK K oK 3K oK oK K o o KK R K SR R o oK K K 3K 3K K oK oK Kok R R oK oK KoK K K ok Kok kR
* component 160 : downcomer lower plenuin *

R R K ORI OK R R HCIOROKOKOR SOI K K 0K RO KKK OR 3OR 3ROROR R OR K 0KOK R R KK KK KR KRR OR KR KRR R Rk
1600000 lowplenm  branch

1600001 3 0

1600101 0. 80.0¢-3 6.7988¢-2 0.0 90. 80.0e-3 4.5724 319.0e-3 00000

1600200 003 8000%Y, 43515

1601101 132050002 160010002 00 04 02 010100

1602101 142050002 160010002 0.0 04 02 010100

1603101 160010002 180010001 0.0 0.2 04 010100

1601201 0. 0. 00

1602201 0. 0. 0.0

1603201 0. 0. 00

*
o 3 o o ok A ok K o 0 o K o K A o o 0 A o oKl ok oK ok oK o R K AR ROROK KRR R KR K ROk 0K R

* component 180 : core bottom *

a2 0o ok R0 3 3 o o o R K A oK oK 3 o K Sk B K o o SR R HOR R  R  K IR R R B8 K R R R R e e o ok kR
1800000 core_bot  pipe * name

1800001 2 * number of volume

1800101 2.0204¢-2 | * flow area of volume
1800102 5.3913e-2 2

1800201 0.0 i * flow area of junction

1800301 148.0¢-3 | * flow length
1800302 100.0e-3 2

1800401 0. 2 * volume of volume
1800501 0. 2 * azimuthal angle
1800601 90.0 2 * inclination angle

*1800701 clevation change

1800801 4.572¢4 35.0e3 | * roughness, hyd. dia.
1800802 4.572¢4 262.0c-3 2

1800901 0.04 0.02 1 * loss coeff.

1801001 00000 2 * flag of volume

1801101 000000 1 * flag of junction

1801201 003  800099. 440.15 00 00 00 2 *ic.ofvolume
1801300 0 * i.c. ctrl word of junction

1801301 0.0 00 0 1 * 1.¢. of junction

*

o R oK R i KR oK oK o R o o o oK o oK o o o 6 o ok kK o o e ok K o K e KR O KO K R OK XK K kK ok ok ok
* component 181 : core junction *

a3 o o o o 0K K o K R 3K o S e ke K 3k o K o 3Kk R R o K 3K ok sk o K oK K R R KR R KR
*

1810000 core_jun sngljun

1810101 180020002 190010001 0. 0.435 0.2 000100

1810201 0 0. 0. 0.

*
0 33K o 3R R K AR R o R B o o o o ok o oIk o g o o o R R K OROR ORI R ROR K Ok R ROk Kk

* component 190 : active core *

0 e o o o oo o o o ol o K R K ORI R o o K o o 0 R R ORI R ORI ROR KRR R KR K K
*

1900000 act_core pipe * pame

1900001 3 * number of volume

1900101 5.0143¢-2 3 * flow area of voluine

1900201 0. 2 * flow area of junction

1900301 100.0e-3 | * flow length

1900302 200.0e-3 3

1900401 0. 3 * volume of volume



¢V

1900501 0. 3

1900601 90.0 3

*1900701 elevation change
1900801 4.572c4 86.0e-3 3
1900901 0. 0. 2
1901001 00000 3 * flag of volume

1901101 000000 2 * flag of junction

1901201 003  750099. 440.15 0. 0. 0. 3 *jc.of volume

* azimuthal angle
* inclination angle

* roughness, hyd. dia.

* loss coeff.

1901300 0 * i.c. ctrl word of junction
1901301 00 00 0 2 * i.c. ctrl word of junction
*
3 ok o R RN K o o R o 3 o o K o o oK oK K Ak Aok oK ok *k K
* component 200 : core branch *
et EA L LS 2] RS2 ELEL LTI ST T * *

2000000 core_br branch

200000t 4 0

2000101 5.0143¢2 110.0e-3 0.0 00 90. 1100e-3 4.572e4 319.0e-3 00000
2000200 003 800099. 440.15

2001101 190030002 200010001 00 0. 0. Q00000

2002101 200010002 21001000 0. 0. 0. 000000

2003101 200010004 300010001 0. 0.3 045 000102 *tointact hotleg
2004101 200010004 400010001 0. 03 045 000102 *to broken hotleg
2001201 0.0 00 00

2002201 0.0 0.0 0.0

2003201 0.0 00 0.0

2004201 0.0 00 0.0

*

***‘*‘********!***#*#**'*it******#********#*ﬁ*****#***‘ *k ek ok Aok
* component 210 : core upper *

3 ok o K ko oK K e KK Ok ok EEES T2 L LR S ok ARk
*

2100000 core_up pipe * name

2100001 2 * nuiber of volume

2100101 5.0143e-2 2 * flow area of volume

2100201 0. 1 * flow area of junction

2100301 29e-01 2 * flow length

2100401 0. 2 * volume of volume

2100501 0. 2 * azimuthal angle

2100601 90. 2
*2100701 clevation change
2100801 4.572c4 86.0c-3 2 *roughness, hyd. dia.
2100901 0. 0. ! * Joss coeff.

2101001 00000 2 * flag of volume

* inclination angle

2101101 000000 1

2101201 003 750099. 43515 0. 0. 0. 2

2101300 0
2101301 0. O 0.
*

I

* flag of junction

*i.c. ctrl word of junction
*ic »fjunction

*i.c.of volume

LLL

¥«

* component 211 : upper plenum junction 1

*

2110000 up_junl sngljun

2110101 210020002 220010001 0. 0. 0. 000000

2110201 0 0. 0. 0.
*

* component 220 : upper plenum

*

2200000 up_pl snglvol

2200101 0. 2.5le-1 1.6097e-2 0. 90. 2.5le-1 45724 121.3529¢-3 00000

*k

2200200 003 800099. 43515 0. 0. 0,
*

o R Rk

* component 300 : intact hot leg section |

*

3000000 ihotll pipe
3000001 1

3000101 O. !
*3000201 no junction
3000301 5.27e-1 1
3000401 2.1744¢-3 )
3000501 0. ]
3000601 0. l
*300070] elevation change

3000801 4.572¢e4 7.2352¢-2

*3000901 no junction
3001001 00000 1
*3001101  no junction

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

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

3001201 003 800099. 440.15 0. 0. 0. | *ic. of volume

*3001300 no junction
*3001301 no junction
*

T

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

FYTILT]

K

* component 301 : intact hot leg junction 1
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LA R R L R R R R A L A R L L R L e R L e R e e L L L L L

*

3010000 ihljt sngljun
3010101 300010002 310010001 0. 0.003 0.003 000000
3010200 0 0. 0. 0.

*

3k e A R K R K K KK o 8 3R AR K K K RO K 3K 4K R K R ROK 3K oK Kok o K K K 3R K KKK R RO K
* component 310 1 intact hot leg junction 2 *

SRR A AROR KRR K KKK KK 3K I AOR AR K KRR KK 0K KK K 0K KKK SR 3K R OR 3R 3K R o Kok o o o 3 R R K
*

3100000 ihotl2 pipe * naime
3100001 1 * number of volume
3100101 0. i * flow area of volume

*3100201 no junction * flow area of junction
3100301 4381 | * flow length

3100401 1.6953c-3 | * volume of volume
3100501 0. l * azimuthat angle
3100601 0. 1 * inclination angle

*3100701 elevation change

3100801 4.572¢4 702¢-3 | * roughness, hyd. dia.
*3100901 no junction * loss coefl.

3101001 00000 1 * flag of volume

*3101101 no junction * flag of junction

3101201 003 BOO099. 440.05 0. 0. 0. 1 *ic of volume
*3101300 no junction * i.c. ctrt word of junction
*3101301 no junction * 1.¢. of junction

*

33k 3 e SR O K K R R KK B e R KR sk o ok i KK 3k ok 3k i oK o 3 oK K K S K KK KKK ORI KRR KRR R
* component 311 intact hot leg junction 2 *

KA ROK o K R  KR  R K R R oK R R K KK R KK K K R oK S 3 3R oK SRR oK KR RS KR K KRR R R R R K
Ed

3110000 ihlj2 sngljun
JHON01 310010002 320010001 0. 0.1 0.1 000000 *
31102010 0 0. 0. 0.

*

KR K ORI AR KR JOR R KOK AR IR K AR 0K o AR KRR K K R KKK KRR KKK R R KRRk

* component 320 1 intact hot feg junction 3 *

o KKK AR KRR KKK KK KKK KR KRR o oK Ao o o Ao o ook o o oK o oK K KoK K KKK KoK oK R KR KRR KK
3200000 ihold pipe * nank

3200001 | * number of volume

3200101 0. | * flow arca of volume

*3200201 no junction * flow area of junction
3200301 2601 1 * flow length

3200401 1.0063e¢-3 |
3200501 0. 1
3200601 90. 1
*3200701 elevation change
3200801 4572¢4 702¢-3 1 *roughness, hyd. dia.
*3200901 no junction * loss coeft.

3201001 00000 1 * flag of volume

*3201101 no junction * flag of junction

3201201 003 800099. 44015 0. 0. 0. | *ic ofvolume
*3201300 no junction *i.c. ctrl word of junction
*3201301 no junction * i.c. of junction

*

* volume of volume
* azimuthal angle
* inclination angle

A0 A o KR K A AR I R oK RO S R R A 8 R 0 o a0 I8 o R R K ok ORI KK R K 0k ok kKoK
* component 321 : intact hot leg junction 3 *

A oK A o o K oo o o o ol o o o R R o R AR Ao o o S o R R R o R Kk o R R KR K OKIOKOR 0Kk R Rk okok Kok ok kK
*

3210000 ihlj3 sngljun
3210101 320010002 330010001 0. 04 0.2 000100
3210201 0 0. 0. 0.

*
A8 3 ok o B0 o Rk o ko ok e ok ok o o o o ok o 0 kol K ok e R R R KO R K K O K R OOK KRR KK K KK K OO

* component 330 : intact loop u tube inlet *

3030 3 00000 0 2 3 o e oo ol 0 o o K o o AR oo o R ok K o K ok Sk oK R 3 3 3 3 o 3 e oK K o i 3 KK KOK R OK 3K ok ok ok K ok Ok ROk
3300000 iltube-i pipe * narme

3300001 1 * number of volume

3300101 0. 1 * flow area of voluime

*330020 no junction * flow area of junction

3300301 100.0e-3 | * flow length

3300401 3.99le-3 |1 * yolume of volume

3300501 O. i * azimuthal angle

3300601 90. 1 * inclination angle

*3300701 clevation change
3300801 4.572c4 1949139¢-3 | * roughness, hyd. dia.
*3300901  no junction * loss coeff.

3301001 00000 1 * flag of volume

*3301101 no junction * flag of junction

3301201 003 750099. 440.15 0. 0. 0. 1 *ic. of volume
*3301300 no junction *i.c. ctrl word of junction
*3301301 no junction * i.c. of junction

*

HOR AR AR AR AR AR A KA A K oK K o AR A o KoK o ok ook ok o o ok KK KOO Ok

* component 331 : intact u tube inlet junction | *
AR K R SRR A o o o oK o N o KO K o 3 o K S oK K K 3 a3 o 8 o R oK o oK ok o o ok 3k ok oK oK Kk oK K o oK K Rk K Kk
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3310000 itub_ijl sngljun
3310101 330010002 350010001 0. 17. 26. 000100
3310201 0 0. 0. 0.

*

SR AA M AR AR KA R A A F KR AR R K AR AR KKK OIOR OB 0K ORI KR Kok Ko K

* component 333 @ intact u tube inlet junction 2 *

3R K KR K oK o 03 0 ol e oo o K e K 3K ¢ ok 3 R 3 R KR R HOok Kk 6200 ok o o o ok Kk KOk
3330000 itub_ij2 sngljun

3330101 330010002 352010001 0. 17. 26. 000100

3330200 0 0. 0. 0.

*

LLEL L L L] 0Kk ok ok AR
* component 350 : intact u tube 1 *

o o ok R o e R K K ok o e K oK R R KR R Rk R wRkk

3500000 itubl pipe * name

3500001 8 * number of volume

3500101 2.2682¢-3 8 * flow area of volume

3500201 0. 7 * flow area of junction

3500301 4.de-l 8 * flow length

3500401 0. 8 * volume of volume

3500501 0. 8 * azimuthal angle

3500601 90. 4 * inclination angle

3500602 -%0. 8

*3500701 elevation change

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

3500901 0. 0. 3 * loss cocff.

35000902 042 042 4

3500903 0. 0. 7

3501001 00000 8 * flag of volume

3501101 000000 7 * flag of junction

3501201 003  800099. 43815 0. 0. 0. 8 *ic. ofvolume

3501300 O * i.c. ctrl word of junction

3501301 00 00 0 7 *i.c. of junction

*

e a0 o o R KR R 3 ek o ok oK o o o o oK K o K K kR K A o 0K ok ok ok Ok *okk
* component 352 : intact u tube 2 *

EEE ARSI RS SIES Y 2 b2 2 1] * R o o o e o 2o o R o K o oo o oK KK oK Kk

*

3520000 itub2 pipe

3520001 8 * number of volume
3520101 2.2682¢-3 8 * flow area of volume
3520201 0. 7 * flow area of junction
3520301 4.de-l 8 * flow length

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

*3520701 elevation change

3520801 4.572¢4 19.0e-3 8 *roughness, hyd. dia.
3520901 0. 0. 3 * loss coeff.

3520902 0.42 042 4

3520903 0. 0. 7

3521001 00000 8 * flag of volume

3521101 000000 7 * flag of junction

3521201 003  800099. 438.15 0. 0. 0. 8 *ic.ofvolume
3521300 0 * i.c. ctst word of junction
3521301 00 00 O 7 * i.c. of junction

*

AR

* component 351 : intact u tube outlet junction | *

*
3510000 itub_ojl sngljun

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

*

LLL *

* component 353 : intact u tube outlet junction 2 *

AR o ook 2K

x

3530000 itub_oj2 sngljun

3530101 352080002 360010001 0. 26. 17. 000100
353020t 0 0. 0. O

*

T O,

* component 360 : intact loop u tube outlet *
x

3600000 up_pll pipe * name

3600001 1 * number of volume

3600101 3.996le-2 | * flow area of volume
*3600201 no junction * flow area of junction
3600301 100.0e-3 1 * flow length

3600401 0. 1 * volume of volume
3600501 0. 1 * azimuthal angle
3600601 -90. 1 * inclination angle
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*3600701 ¢levation change

3600801 4.572c-4  1949139%¢-3 1 * roughness, hyd. dia.
*3600901 no junction *loss coelf.

3601001 00000 l * flag of volume

*3601101 no junction * flag of junction

3601200 003 8000Y9. 43515 0. 0. 0. 1 *ic of volume
*3601300 no junction *i.c. ctrl word of junction
*3601301 nojunction *i.c. of junction

*

ER AL R L R LR R R R L L L L e e R R A R L R R Rt LY ]

* component 361 ; intact suction leg junction | *

3 A AR OO R K KKK R KO R i AR R KR O R KRR R K K K K Ak RO R K R K R K R K A K R R K
3610000 sl sngljun

3610101 360010002 362010001 0. 0.2 04 000100

3610201 0 0. 0. Q.

*
408 3 AR HOR IR K AR SR K IR KK K e Sk KK K KOO K K 36 KKK 3 K K R o KK K R K KRR R KK KR K K K

* component 362 : intact suction leg | *

o050 0 R e o ok oK R OR ORI KRR OHOR 0K O KR SIS RS KR ORI IR ORI KKK SR 3OROK KR R KR e R R SOk KR
3620000 sl pipe * name

3620001 1 * number of volume

3620100 0. 1 * flow area of volume

*3620201 no junction * flow area of junction

3620301 9.de-l 1 * flow length

3620401 3.5222¢-3 |
3620501 0. |
3620601 -90. 1
*3620701 clevation change

* volume of volume
* azimuthal angle
* inclination angle

3620801 4.572¢4 7023 | * roughness, hyd. dia.
*3620001 no junction * loss cocff.

3621001 00000 | * tlag of volume
*¥3621101 no junction * flag of junction

3621201 003 BOOO9Y. 43515 0. 0. 0. 1 *ic of volume
*3621300 no junction *i.c. ctrl word of junction
*3621301 no junction *i.c. of junction

x

AR AR KR KR R OROR KRR SR K KR KK KK KK K KR 3Kk R o kK K 3K oK o 3 kK ok ok ik o 3 ok ok 3 o 3 ok ok ok ok 3k ok ok

* component 363 T intact suction leg junction 2 *

2K 3K o K oK K S K 3 ok ok oK R S KK ok e 3 3K oK ok oK K K sk kR ok KO K oK o ok 3 KK 30K 3 3 8 K 3 K K K R KK K K K R KR K KK KR O
3630000 slj2 sngljun

3630101 362010002 364010001 (. 0.05 0.05 000000

3630201 0 0. 0. 0.

*

oo oK ok o o o R K O N R R K o R K AR HOR K ok o R ok o o ok K R o 0K o Rk R ROKORKOKR RO Ok

* component 364 : intact suction leg 2 *

.46 30500 20 3 40 A0 0 o K K A R R K o o R S 0 oo R OK KRR R ORI K R OK R K R R R R R K K ok o R ok o ok ok K
3640000 sl2 pipe * name

3640001 1 * number of volume

3640101 0. | * flow area of voluime

*3640201 no junction * flow arca of junction

3640301 7.0c-i 1 * flow length

3640401 2.7(004e-3 |
3640501 -135. |

* volume of volume
* azimuthal angle

3640601 0. 1 * inclination angle
*3640701 elevation change

3640801 45724 702¢-3 | *roughness, hyd. dia.
*3640901 no junction * loss coeff.

3641001 00000 I * flag of volume
*3641101 no junction * flag of junction

3641201 003  800099. 43515 0. 0. 0. | *ic.of volume
*3641300 no junction * i.c. ctrl word of junction
*3641301 nojunction * i.c. of junction

*

R KR A oo o R R R OK OK AR oK K o A oA o oK o R KO KK K R KK KK

* component 365 : intact suction leg junction 3 *

0 20 00 R KR 0 R o 3 a0 o 3R o R 3 R ok K K R K R K oK R R K K KK K R KR K K KRR
3650000 ski3 sngljun

3650101 364010002 370010001 1.2110e-3 3.05 3.05 000100

3650201 0 0. 0. 0.

*
02K 0 0 A 3R R S AR KR KR R S R R R 0 KRR R K R R R R R K B R R R o ok R K o ok AR ok K Kok R Rk ok

* component 370 : intact discharge leg | *

ek e e o 300K 2 R e K K 00 oK ok A R o e o i oK o ok o ol kK o ok R R 3K KK R R K ok e K R R K K K KK R SOK
3700000 dll pipe * pame

3700001 1 * number of volume

3700101 0. | * flow arca of volume

*370020!1  no junction * flow area of junction

3700301 6.5¢-1 1 * flow length

3700400 251583 | * volume of voluine

3700501 0. 1 * azimuthal angle

3700601 K. ]
*3700701 elevation change
3700801 4.572¢4 70.2¢-3 1 *roughness, hyd. dia.
*370090!1 no junction * Toss coefl.
3701001 00000 1 * flag of volume
*3701101 no junction * flag of junction

* inclination angle
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3701201 003 830099. 43515 0. 0. 0. 1 *ic ofvolume
*3701300 no junction * i.c. el word of junction
*3701301 no junction *i.c. of junction

*®

ok ko ook S 3 3 3 K o oo o o o Sk 8k ol ok e 3 o o oK ook o o ok e ok R SR R ok R K ook oKk
* component 370 : intact loop - pump *
ERKERE ook ko ok ok

**3700000 ipump pump

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

**3700109 372010001  1.9e-5 100. 10000. 000100
**3700200 003 800099. 415.150.0

**3700201 1 3. 00 00

*#3700202 1 3. 00 00

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

**3700302 50. 1.0057 L. 20. 1.1498¢3 1.0284ed4 990.
*typpwr 12451 1.0057 16761 84.43 1.1498¢5 1.0284e4 990.
**3700303 0. 0. 3.2541e3 00 00

*

* component 371 : intact discharge leg junction | *

000 o ook o 8 e 0 e e ek oK Aok ok ok o o ok ook o ok ook ok ok ok
3710000 dijl  sngljun

3710101 370010002 372010001 0. 0.05 0.05 000000

**3710201 0 0. 0. .

*

o ko 30k o ok e ok e ok ok ok Kok Kok ok ok EARK *
* component 372 : intact discharge leg 2 *

3 o 3o K ok e o oo ok ol e e o s ok ok ok e ok e oK ok e ok o ok e ok ok ek o o o o ok o ko
3720000 di2 pipe * name

3720000 1 * nuinber of volume

3720101 0. 1 * flow area of volume
*3720201 no junction * flow area of junction
3720301 291 | * flow length

3720401 1.1224¢-3 | * volume of voluime
3720501 175. 1 * azimuthal angle

3720601 0. 1
*3720701 elevation change
3720801 45724 7023 1 *roughness, hyd. dia.
*3720901 no junction * loss coeff.

3721001 00000 1 * flag of volume

*3721101 no junction * flag of junction

3721201 003 830099. 43515 0. 0. 0. | *ic of volume

* inclination angle

*3721300 no junction
*3721301 no junction
*

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

ook Rk xk

* component 373 : intact discharge leg junction 2

3730000 dlj2 sngljun

3730101 372010002 374010001 0. 0. 0. 000000
3730201 0 0. 0. O.

»

*

N oA A OK K
*

ok o R o K R oK OR ORI K O

* component 374 : intact discharge leg 3

o A0 ook o o ok o o o o ok oo o o ok o
*

AR RN

3740000 di3 pipe * pame

3740001 1 * number of volume
3740101 0. 1 * flow area of volume
*3740201 no junction * flow area of junction

3740301 6.85¢-1 1 * flow length
3740401 2.6513e-3 | * volume of volume
374050t 175. 1 * azimuthal angle
3740601 0. | * inclination angle
*3740701 elevation change

3740801 4.572¢4 70.2e-3 1 *roughness, hyd. dia.

*3740901 no junction * Joss coeff.
3741001 00000 1 * flag of volume
*3741101 no junction * flag of junction

3741201 003 830099. 43515 0. 0. 0. 1 *ic ofvolume

*3741300 no junction
*3741301 no junction
*

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

Fokkokok rerey

Fokgok

* component 375 : intact discharge leg junction 3

*

3750000 dlj3 sngljun

3750101 374010002 376010001 0. 0.01 0.01 000000
3750201 0 0. 0. 0.

*

o o b o 28 0K oo 3 o K oKk K R ook

o ok koo o o o o KK K

* component 376 : intact discharge leg 4
*

Ao oo ok o ok ook Kok

3760000 di4 pipe * name
3760001 1 * number of volume
3760101 0. | * flow area of volume

*% Ao K o R o o ok K K
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*3760201  no junction

3760301 2.7e-1 |

3760401 1.0450e-3 1

3760501 -60. |

3760601 0, |

*3760701 elevation change
3760801 4.572¢4 70.2e-3 |
*3760%0]1  no junction

3761001 00X |
*3761101 nojunction

* flow area of junction
* flow length

* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* loss cocff.

* flag of volume
* flag of junction

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

*3761300 no junction
*3761301 no junction
*

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

R oK AR K oK oK KR K Sk KR OR K R OR K K R oK oK KKK K o kK R KR R KR R K SRR KKK K K KK K

* component 400 : broken hot leg section *
*******t*t*****************#*#t#i******i***************t***tt**t***************

*

4000000 bhattl pipe
4000001 1

4000101 0. 1
*4000201  no junction
4000301 2.0e-t 1
4000401 8.69%01c4 |

4000501  180. 1
4000601 0. 1
4000701 0 |

4000801 4.572¢4  7.4196¢-2 |1
*4000901  no junction
4001001 00000 1
*4001101 no junction

* name
* number 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 coeff.
* flag of volume
* flag of junction

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

*4001300 no junction
*4001301 nojunction
*

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

KA KRR KRR R AR S K KK K KRR KK 0K o oK R K R K OR K R 3K K 3K 6 3 K K KR o A OK ok oKk R Ok KR
* component 410 : broken hot leg section 2 *
KK A KA KK KK NOR KKK K8 8 3R R O S  SR 0K KR A K S 0K OK K K Kok R R KR OR K K K R

*

4100000 bhotl2 pipe * naine

4100001 1 * number of volume
4100101 0. 1 * flow area of volume
*4100201  no junction * flow arca of junction
4100301 98¢2 | * flow length

4100401 3.4638c4 | * volume of volume
4100501 180. 1 * azimuthal angle
4100601 0. 1 * inclination angle
*4100701 elevation change
4100801 45724 6.703¢-2 |
*4100901 no junction

4101001 00000 1 * flag of volume

*4101101 no junction * flow area of junction
4101201 003  800099. 440.15 0. 0. 0. 1 *ic. of volume
*4101300 no junction * i.c. ctrd word of junction
*4101301 no junction *i.c. ctrl word of junction

*

* roughness, hyd. dia.
* loss coeff.

AR AR K A AR O AKAR RA R 3R ACR RHKK SoK SHoK K KA KKK R AR K R R OOR Ok KOk R KK

* component 411 : broken hot leg separation valve *

8 AR KRR o KK 3 K K K S R KR K AR A K R KK K A oK K 3K oK 3K K K K KK K ok K o RO o ok ok R Rk K ok K K
4110000 spavlv  sngljun

4110101 410010001 420010000 0. 001 001 000100

4110201 0 00 0.0 0.0

*4110300 tpvlv

*4110301 1

*
A Ao oK IO R o 3R R K oo R R K 3 ook Sk oo oK K R R KRR 3K R o o o o A o o o ok o ok o kR

*******************************************************************#***********
* component 401 : broken hot leg junction 1 *
*****************t*#***********************************************************
*

4010000 bhjl sngljun
4010101 400010002 410010001 0. 0.003 0.003 0100
4010201 0 0. 0. 0.

*

* component 420 : broken hot leg section 3 *

3632k A0 3o ok oo K ORI R o K R K R R R ok 3 o IR Kk oK o IR IR 3K ok ROk o 8K oK R ok o 3K oK 3 3K oK K o 3o ok 3 ok ok K K
*

4200000 bhod3 pipe * name

4200001 1 * number of volume

4200101 0. | * flow arca of volume

*420020! no junction
4200301 97¢2 1
4200401 3.1940¢4 |
4200501 180. |
4200601 0. 1
*4200701 elevation change

* flow area of junction
* flow length
* volume of volume
* azimuthal angle
* inclination angle
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4200801 4.572e4 6.6997¢-2

*4200901 no junction
4201001 00000 1
*4201101  no junction

* roughness, hyd. dia.

* loss cocff.
* flag of volume
* flow arca of junction

4201201 003  800099. 440.15 0. 0. 0. 1 *ic.of volume

*4201300 no junction
*420130!1 no junction
*

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

L kK

HOK Kk KR *

* component 421 : broken hot leg junction 2

AR

02020 0 KOl 0 o K o R o 3K oK oK o 3 S R KRR IR R Aok ok ok
*
4210000 bhj2 sngljun
4210101 420010002 430010001 0. 0. 0. 000000
4210201 0 0. 0. 0.
*
*
* L2l ] Aok koK
* component 430 : broken hot leg section 4 *
¥ ANk L
*
4300000 bhotl4 pipe * name
4300001 1 * number of volume
4300101 0. ! * flow area of volume
*4300201 no junclion * flow area of junction
4300301 3¢l 1 * flow length
4300401 5.0317¢4 1 * volume of volume
4300501 180. 1 * azimuthal angle
4300601 0. | * inclination angle
*4300701 elevation change
4300801 4.572¢4  70.2¢-3 * roughness, hyd. dia.
*4300901 no junction * joss coeff.
4301001 00000 t * flag of volume
*4301101 nojunction * flow area of junction
4301201 003 80009Y. 440.15 0. 0. 0. 1 *ic. of volume
*4301300 no junction * i.c. ctrl word of junction
*4301301 no junction * i.c. of junction
*
e 3 ook o o A o o R o R R o K R o o R o R K R AR R ROK R Rk kK
*

* component 431 : broken hot leg junction 3
********#*********tt#*****t#*********t**#t#******ttt****##***********ﬁ*#****ti*

*

4310000 bhj3 sngljun

4310101 430010002 440010003 0. 04 025 000102

4310201 0 0. 0. 0.
*

* component 440 : broken loop u tube inlet

*

4400000 bltube-i pipe * name

4400001 1 * number of volume
4400101 3.996le-2 1 * flow area of volume
*4400201 no junction * flow area of junction
4400301 100.0e-3 1 * flow length

4400401 0. 1 * volumne of volume
4400501 0. 1 * azimuthal angle
4400601 0. I * inclination angle

4400701 00e3 |
4400801 4.572¢4 194913%3 | * roughness, hyd. dia.

*4400901 no junction * loss cocff.
4401001 00000 1 * flag of volume
*4401101 no junction * flag of junction

4401201 003 800099. 44045 0. 0. 0. | *ic. of volume
*4401300 no junction *i.c. ctrl word of junction
*4401301 no junction * i.c. of junction

*

g ok

* component 441 : broken u tube inlet junction 1

A0 oo o R o oo o oK e KR o o R R oo O o o K o RO

*

4410000 btub_ijl sngljun

4410101 440010002 450010001 0. 17. 26. 000100
4410201 0 0. 0. 0.

*

FLTLE]

LE L L

* component 443 : broken u tube inlet junction 2

*%

x¥ R LS 2 2L ] ook o ok ok ok
*

4430000 btub_ij2 sngljun

4430101 440010002 452010001 0. 17. 26. 000100
4430201 0 0. 0. 0.

*

T KKK

LEL L]

* component 450 : broken u tube 1

0o R R o oS S K R o KR R R o o AR KK K O R

*k
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*

4500000 btubl pipe * nane

4500001 8 * nuiber of volume
4500101 2.2682¢-3 8 * flow arca of volume
4500201 0. 7 * flow arca of junction
4500301 4.1¢-1 8 * flow length
4500401 0. 8 * volume of volume
4500501 0. 8 * azimuthal angle
4500601 90. 4 * inclination angle

4500602 -90. 8
*4500701 clevation change
4500801 4.572¢-4 19.0e-3 8 * roughness, hyd. dia.

4500901 0. 0. 3 * loss coceff.
4500002 0.42 0.42 4

4500003 Q. 0. 7

4501001 0000} b * flag of volume

4501101 000000 7 * flag of junction
4501201 003 80OXW9. 43815 0. 0. 0. 8 *ic.ofvolume

4501300 0 *1.¢. ctrd word of junction
4501301 0.0 00 0 7 *i.c. of junction
*

oKkl o i K K oK K R HOKSK K 3K K ok 3 Bk oK 3k K KK ok 3K o o o 3 ko ok ok 3k 3k o ok ok ok 3K ok K oK ok ok Kk ok koK ke ok ok Kok KOk %

* component 452 : broken u tube 2 *
3 3 Ok K K g K o K OK KO i kO KK KO sk R KK Sk R ok sk s skl ok koK kR Ok i ok ok K ok ok sl ol R ok koK ok K ok o oK o ok K ok koK Kok ok

*

4520000 btub2  pipe

4520001 8 * number of volume
4520101 22682¢-3 8 * flow arca of volume
4520201 0. 7 * flow area of junction
4520301 4.1¢-! 8 * flow length

4520401 0. 8
4520501 0. 8
4520601 90. 4
4520002 -90. 8
*4520701 elevation change
4520801 4.572c4 190e-3 8 *roughness, hyd. dia.

* volume of volume
* azimuthad angle
* inclination angle

4520901 0. 0. 3 *loss coeff.
4520002 0.42 0.42 4

4520003 0. 0. 7

4521001 00000 8 * flag of volume

4521101 000000 7 * flag of junction
4521200 003 800099, 43815 0. 0. 0. 8 *ic ofvolume
4521300 0 *i.c. ctrl word of junction

4521301 00 00 0. 7 *i.c. of junction

L

o0 2 3 A R o a0 R R R o R ROK O o RN ROK R ROKOKOROK K K 0 KKK KKK K K K R AR R RO KOk R R kKRR
* component 451 : broken u tube outlet junction 1 *

00 R OR300 R ROR OR 30K R K 3K 3 K K K KK o ok 3 o o K R K K KK R K OK K ORRKK K R R R R R R
*

4510000 btub_ojl sngljun
4510101 450080002 460010001 0. 26. 17. 000100
4510201 0 0. 0. 0.

*x

3K o e R o o ok R o o o K o o R 3R R o A o o ok e o R o o R R o o o R K e A e R K R N R R ok o R K KoK ROk
* component 453 : broken u tube outlet junction 2 *

00K R o o R o o R K K o ROK KK R ORI O K R O 3K ek K IR R o KRR K R KK K R RO K
*

4530000 btub_oj2 sngljun

4530101 452080002 480010001 0. 26. 17. 000100

4530201 0 0. 0. 0.

*
03 o o o o o o R S e B R Sk K I IO I R K e SR OK N ROK e ORI IOKOKOIOR 0K ORI ORI O Rk KRRk R Kok

* component 460 : broken loop u tube outlet | *

o3 ok oK ok o o e 3 A ok o K o oK ok a3 o o K ok oK ok oK 3 oK 3 K K K o K K K ok kR R K R K K o KR Rk koK Rk K
*

4600000 blub-o!  pipe * name

4600001 1 * number of volume

4600101 1.9830e-2 | * flow area of volume
*4600201 no junction * flow area of junction
4600301 100.0e-3 1 * flow length

4600401 0. 1 * volume of volume

4600501 180. | * azimuthal angle
4600601 0. 1 * inclination ungle
*4600701 elevation change

4600801 4.572¢4  1949139¢-3 1 *roughness, hyd. dia.
*4600901  no junction * loss cocff.

4601001 00000 1 * flag of volume

*4601101  no junction * flag of junction

4601201 003  800099. 43515 0. 0. 0. 1 *ic.of volume
*4601300 no junction * i.c. ctrt word of junction
*4601301 no junction * i.c. of junction

*

o ok o RO ok ol R o S Ao o Nk oK o ok R oK K ok o ol K o oK R oK ok ok ol ok o e o o ok ROK K kR K kR OKOK R K O KK R koK

* component 461 : broken suction leg junction 1-1 *
00 a3k oK R o o ok ok oK oK o K K o KK K oK K K oK K K R K K Kk 3K 3 K o S K R S B R KK S R Rl K R OR ROk

*
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4610000 sljl-1 sngljun

4610101 460010004 462010001 0. 0.25 040 000102

4610201 0 0. 0. 0.
*

*****#*#****’l*"*’l*#***********#**#*****!*****************‘*i*#****‘**i*’li*****’k

* component 480 : hroken loop u tube outlet 2 *

ko ARk

*

4800000 blub-02 pipe
4800001 1

4800101 1.9830¢-2 |
*4800201 no junction
4800301 100.0e-3 |

Aok kK YT

* name

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

4620501 -135. 1
4620601 45. 1
*4620701 elevation change
4620801 4.572¢e4 5493 1 *roughness, hyd. dia.
*4620901 no junction * loss coeff.

4621001 00000 l * flag of volume

*4621101 no junction * flow area of junction
4621201 003 800099. 43515 0. 0. 0. 1 *ic ofvolume
*4621300 no junction * i.c. ctrl word of junction
*4621301 no junction * i.c. of junction

*

* azimuthal angle
* inclination angle

T MRk

* component 463 : broken suction leg junction 1-2 *

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

4800701 00e-3 |
4800801 4.572e4 194.913%-3 1 * roughness, hyd. dia.
*4800901 no junction * Joss coeff.

4801001 00000 1 * flag of volume

*4801101 no junction * flow arca of junction
4801201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume
*4801300 no junction * i.c. ctrd word of junction
*4801301 no junction * i.c. of junction

*

K OK ORI OROK 3 R o 3Kk o KN K R Rk ok kok Aok

* component 481 : broken suction leg junction 2-1 *
**********t*****it***************#*t***t******************#*#*#i*i*#****#t*****
*

4810000 sljl-1 sngljun

4810101 480010004 482010001 0. 025 04 000102

4810201 0 0. 0. 0.

*

KA AOR R R KR KK SRR IR KRR 30 oK 3R SR A A KR ok R ok K K oK ok K o o R R KR ok

* component 462 : broken foop suction leg 1-1 *
LRI I EELLT ] LRSS LY 2] 0 AR AR ok R K R o KK oK o ok kKK KR

*

4620000 bsuci-1 pipe * name

4620001 1 * number of volume
4620101 0. | * flow area of volume
*4620201 no junction * flow area of junction
4620301 2.5456e-1 | * flow length
4620401 6.0259%¢4 | * volume of volume

4630000 slj1-2 sngljun

4630101 462010002 464010001 0. 0.001 0.001 000000

4630201 0 0. 0. 0.
*

* component 464 : broken loop section leg 1-2 *
*

4640000 bsucli-2 pipe * name

4640001 1 * nuinber of volume

4640101 0. l
*4640201 no junction
4640301 24Se-1 |
4640401 6.3956e4 |

4640501 0. 1
4640601 -90. 1
*4640701 elevation change

4640801 4.572¢4 57545¢2 |
*464090! no junction
4641001 00000 1
*4641101 no junction

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

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

4641201 003  800099. 43515 0. 0. 0. | *ic.ofvolume

*4641300 no junction
*4641301 no junction
*

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

* ook L Lt Ao e o ok o ok SiOR KK K K o KOk R oKk Rk R K
* component 465 : broken suction leg junction 1-3 *
dokdok S0 o o oo ook o ok ROk Ok
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*

4650000 sh1-3 sngljun
4650101 464010002 466010001 0. 0.05 .05 000000
4650200 0 0. 0. 0.

*

H0KOK R R AR R KK KK K Sk K 3 K K ok K KK 3K K K K8 R KK K K K K OK K KRR 0K KON OKOR 3 OROKCKOIOR K R ROK RO
* component 466 : broken loop suction leg -3 *

23R K K ook oK KO O R K KO K e R ok R S KK 30K S o RO KK KK K S K o K R HOK SOK R K K KR 0K K OKOK KK R KR Ok K
*

4660000 bsucl -3 pipe * name

4660001 1 * number of volume
4660101 0. 1 * flow arca of volume
*4660201 no junction * flow area of junction
4660301 S.le-l1 i * flow length

4660401 1.2073e-3 |
4660501 45. 1
4660001 -3.3723 |
*4660701 clevation change
4660801 4.572c4  549¢-3 | * roughness, hyd. dia.
*466(0901 no junction * loss coeff.

4661001 00KX) ! * flag of volumne

*4661101  no junction * flow area of junction
4661201 003 800009, 435.15 0. 0. 0. 1 *ic of volume
*4661300 no junction * i.c. ctrl word of junction
*4661301 no junction *i.c. of junction

*

* volume of volume
* azimuthal angle
* inclination angle

R HOK KR R HOR KR R 3 K 3R K K 3 oK K K 3K K oK K oK 3 3K K 3K 3 KR K KK K R AR o K K Ao ok R o oo K A K K K R oK
* component 467 : broken suction leg junction {4 *

0K o K A OKOROR 3K 2 K R K e A Sk KK KKK K K KK KK R KKK R Kk R kR Rk ok ok Rk ok R R R Rk KR
*

4670000 slj14 sngljun
4670101 466010002 470010001 0. 0.05 0.05 000000
4670201 0 0. 0. 0.

,.
30330 R KK o K K KK KK o SRR R R KK R R R KR R KR R SR SRR K o 3R o K 3 3 K SO oK 3K 33 KK KoK 3 R K
* component 470 : broken loop pump volume | *

KR KR R 3K KR 3K R KK S K K 3K 3 3K oK e 3K K R K K R 3R R o ok R K R K gk Rk ok Ok ko KOk R KRR oK
*

4700000 pumpvl  pipe * e
4700001 1 * number of volume
4700101 0. | * flow arca of volume

*4700201  no junction * flow area of junction
4700301 4.55¢-1 1 * flow length

4700401 9.3958¢4 1 * volume of volume

4700501 0. | * azimuthal angle
4700601 90. 1 * inclination angle
*4700701 elevation change

4700801 4.572¢4 52974¢-2 | * roughness, hyd. dia.
*4700901  no junction * loss coeff.

4701001 00000 1 * flag of volume

*4701101 no junction * flag of junction

4701201 003  800099. 435.15 0. 0. 0. 1 *ic.of volume
*4701300 no junction * i.c. ctrl word of junction
*4701301 no junction *i.¢. of junction

*

000 R o R R K K oo 5K A K oK KK KR R R o R K R K o o K 3K o o K o 3 3 A o KK oK O KK oK KooK kK K

* component 470 : broken loop - pump 1 *
00 300 3 R R 2 AR OK R IR OROR R OIS 0  K R o  RRKRR K oR S  RR RK KR KR KRR R R kR Rk
**4700000 ipump pump

4700101 0. 455¢-1 9.3958c4  45. 90. 4.55¢-1 00000
**4700108 466010002 0. 0. 0. 000000

4700109 472010001 1.3e-5 100. 710000, 000100

**4700200 003 800099. 415.15 0.0

**4700201 1 3. 00 00

**4700202 1 3. 00 00

**4700301 -1 -1 -2 -1 -1 503 0

**4700302 SO.  1.0057 [.  20. 1.1498¢3 1.0284ed4 990.
*typpwr 12451 1.0057 16761 84.43 1.1498:S  1.0284¢4 990.
**4700303 0. 0. 32541e3 00 00

*
kL LR LI LRI ES LSRR st b b b b b2 b s s R s s R 000
* component 471 : broken discharge leg junction 1-1 *

20K 0 K ok e K KK R AOK R R KRR R R 0 ROR KK K R R A R HOR R OROR o R SRR R K R o K OR R OROROROKOR K R
*

4710000 dlji-1 sngljun
4710101 470010002 472010001 0. 0.1 0.1 000000
**4710201 0 0. 0. 0.

*
203 2 o R o o e IR SR R K R KR S A R R o R R R R o K KR R KR R R Ok

* component 472 : broken loop discharge leg 1-1 *

o8 kRO 3R K R 3R R SRR oK K 3 3 S ok 3B o ok S i OB R e 3 0 oK K oK ok ol R e o ok o B oK ok R ok ok K Ok oK ok o ok KOk kR ok
*

4720000 disl-1  pipe * name

4720001 1 * number of volume

4720101 0. 1 * flow arca of volume

*4720201 no junction * flow area of junction
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4720301 295¢-1 |

4720401 6.9832¢c4 |

4720501 15. !

4720601 0. 1

*4720701 elevation change
4720801 45724 549e3 |
*4720901 no junction

4721001 00000 1

*4721101 no junction

4721201 003 830099. 435.15 0.
*4721300 no junction

*472130!1 no junction

*

A RAON KON K

* flow length

* volume of volume
* azimuthal angle
* inclination angle

* roughness, hyd. dia.
* Joss coeff.
* flag of volume
* flow area of junction
0. 0. I *ic ofvolume
* i.c. ctrd word of junction
* i.c. of junction

A A oK KR oK T L] FLT] ok

* component 473 : broken discharge leg junction 1-2 *

RN
»*

4730000 dljl-2 sngljun

Rk

4730101 472010002 474010001 0. 0. 0. 000000

4730201 0 0. 0. 0.
*

Aok ok ok LE L L] ok FTIIL]
* component 474 : broken loop discharge leg 1-2 *
A i ok ok ok Ok Kk ok Ao kR K 0 30 o o o R o o AR o oK R 0k o 3 ok o o ek ok K K

*

4740000 disll-2  pipe
4740001 1

4740101 0. 1

*4740201 no junction

4740301 4.15¢-1 |

4740401 9.823%-4 |

4740501 15. l

4740601 0. 1

474070t 0. 1

4740801 4.572¢4 549¢-3 |
*474090]1 no junction

4741001 00000 |

*4741101 no junction

4741201 003 830099. 435.15 0.
*4741300 no junction

*4741301 no junction

*

e oo o K 3 oK K o o R AR N Rk

* name
* number of volutne
* flow area of volume
* flow area of junction
* flow length
* volume of voluime
* azimuthal angle
* inclination angle
* elevation change
* roughness, hyd. dia.
* loss coeff.
* flag of volume
* flow area of junction
0. 0. 1 *ic ofvolume
*i.c. ctrl word of junction
*i.c. of junction

ek oK ok ok ok ok ok oo o ok koK

* component 475 : broken discharge leg junction 1-3 *

KRR RK RN R R AOK

*

4750000 dlj1-3 sngljun

4750101 474010002 476010001 0. 0.005 0.005 000000

4750201 0 0. 0. O.
»

Ak ok R

o

*k

oo R K K

* component 476 : broken loop discharge leg 1-3 *

A A AR K

Ty

*

4760000 disi1-3  pipe
4760001 |

4760101 0. 1
*4760201 no junction
4760301 2.0e-l 1
4760401 4.7344e4 |
4760501 60. 1
4760601 0. 1
*4760701 elevation change
4760801 4.572e4 54.9¢-3
*4760901 no junction
4761001 00000 1
*4761101 no junction

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

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

4761201 003 830099. 43515 0. 0. 0. 1 *ic.ofvolume

*4761300 no junction
*4761301 no junction
*

AR AR AR

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

Rk

oo *k

* component 482 : broken loop suction leg 2-1 *

x

4820000 bsuc2-1 pipe
4820001 1

4820101 0. 1
*4820201 no junction
4820301 2.5456¢-1 1
4820401 6.025%4 |
4820501 135. l
4820601 45, 1
*4820701 elevation change
4820801 4.572¢4 54.9¢-3
*4820901 no junction

o K 2k o ok ok

* name

* number of volume

* flow area of volume
* flow area of junction
* flow length
* volume of volume

* azimuthal angle

* inclination angle

I *roughness, hyd. dia.
* loss cocff.
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4821001 00000 1 * flag of volume

*4821101 no junction * flow area of junction
4821201 003 BOOOYY. 43515 0. 0. 0. 1 *ic of volume
*4821300  no junction *i.¢. ctrd word of junction

*4821301 no junction * 1.c. of junction
*

A 3K R K R o oK K o S K K K K KK A OK K K K K 6 K 3K K 8 30K K K R K 3K 3 OK HOK 0K R 3K K 3K KK K KKK A HOK KK KKK R K
* component 483 : broken suction leg junction 2-2 *

o ok R K KR JOK KKK K K K R 3K K KR 3K K K K O K K 3K 3k ol ke ol ok ki ok ol o 0 ok ok ok ok K KK o oK R ok sk ook k.
*

4830000 slj2-2 sngljun

4830101 482010002 484010001 0. 0.001 0.001 000000

4830201 0 0. 0. 0.

*

e o Aok SR o KK K K A R R KR KR R ROK K KK ORI K A A AR R R R OR ROR FOKOKR HOROR R R R CR R R KK R KRR R R Rk
* component 484 : broken loop section leg 2-2 *

AR KK 3 K 3 5K 3 3K o KK o oK ok KA oK o oK o e 3 o ok o ok o oK 3K oK ok oK A K oK K 3 o koK a3 ok K R R KR K R KR R
*

4840000 bsucl2-2 pipe * name

4840001 1 * number of volume
4840101 0. | * flow area of volume
*4840201 no junction * flow arca of junction
4840301 2.45¢-1 1 * flow length
4840401 6.3996c4 | * volume of volume
4840501 0. | * azimuthal angle

4840601 -90. |
*4840701 elevation change
4840801 4.572¢4 5.7545¢-2 1 *roughness, hyd. dia.
*4840901 no junction * Joss coefl.

4841001 00000 1 * flag of volume

*4841101 no junction * flow area of junction
4841201 003 80X09Y. 43545 0. 0. 0. | *ic.of volume
*4841300  no junction * i.c. ctrt word of junction
*4841301 no junction * i.c. ctrl of junction

*

* inclination angle

S R KR RO KKK K oK AR 3K KKK R oK R KK oK 3K K o o o o ok oo o oK o o KoK KK KK K KK KK R HOKHOKHOR OK sk ok
* component 485 : broken suction leg junction 2-3 *

242 R Rk R R ORI ROR R KK SO KK KK e 3 3R R R KK KK Rk ORIk KK 0k K 3K R RO IOK R 30 R KR K O
*

4850000 sj2-3 snghjun
4850101 484010002 486010001 0. 0.05 0.05 000000
4850200 0 0. 0. O

*

e o o ROK R R R A o A HOK K 0 KK OROR R HOK K OKK K KK K K oK R Kk ok

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

02030 4K A e o R o o Ao o A oo o R o A R K o o oo 3 R R oK oK R R O OK R KOK KK
*

4860000 bsucl2-3 pipe * name

4860001 | * number of volume

4860101 0. | * flow area of volumne

*860201 no junction * flow area of junction

4860301 S.1e01 1 * flow length

* volume of volume
* azimuthal angle
* inclination angle

4860401 1.2073¢-3 |
4860501 -45. 1
4860601 -3.3723 |
*4860701 clevation change
4860801 45724 549¢3 | * roughness, hyd. dia.
*4860901 no junction * loss coeff.

4861001 00000 ! * flag of volume

*4861101 nojunction * flow area of junction
4861201 003 800099. 43515 0. 0. 0. 1 *ic of volume
*4861300 no junction *i.c. ctrd word of junction
*4861301 no junction * i.c. of junction

*

EES IS ET 2L 2 ek Kk K 00038 30 3 K oK K S K R R K K KK R K oK R o o oKk ok

* component 487 : broken suction leg junction 2-4 *

R ES RS SRR LSRR E RER Ra i RALELAEES SRR RS R R A2 s i b R tR Rt L]
*

4870000 slj24 sngljun

4870101 486010002 490010001 0. 0.05 0.05 000000

4870201 0 0. 0. O.

*

30 200 K HOK R K R K S OJOK K o KO ROK K R e ROR AOR KKK ek kR K Ok R ok ok R Rk kR Rk ok
* component 490 : broken loop pump volume 2 *

0 3 3 o o A oK o ook 3 ok o o K ok o o oK o ok 3 e o 36 o o ok o K ok 3K ok 3 oK A o o o e ok o o R o o o o ok K o oK K K ok oK K K K oKk

*

4900000 pumpvl  pipe * namne

4900001 | * number of volume
4900101 0. | * flow arca of volume
*4900201  no junction * flow area of junction
4900301 4.55¢-1 1 * flow length

4900401 9.3958¢4 | * volume of volume
4900501 0. 1 * azimuthal angle
4900601 X. l * inclination angle

*4900701 elevation change
4900801 4.572e4 52974¢-2 | * roughness, hyd. dia.
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*4900901  no junction * loss cocff.

4901001 00000 ! * flag of volume

*4901101 no junction * flag of junction

4901201 003 800099. 43515 0. 0. 0. 1 *ic.ofvolume
*4901300 no junction *i.c. ctrl word of junction
*4901301 no junction *i.c. of junction

*

0 5 o K 0 o oK K o E2 AL TS *dokk AR R RK
* component 490 : broken loop - pump 2 *
FRRRRER SRR AR P ok

**4900000 ipump puinp

**4900101 0. 4.55e-1 9.3958¢4 45, 90. 4.55¢-1 00000
**4900108 486010002 O. 0. 0. 000000
**4900109 492010001 1.3e-S 100. 10000. 000100
**4900200 003 800099. 415.150.0

**4900201 1| 3. 00 00

*¥4900202 1 3. 00 00

#$4900301 -1 -1 -2 -1 -1 503 0

**4900302 50.  1.0057 1. 20. 1.1498¢3 1.0284e4 990.
**4900303 0. 0. 3254l1e3 00 00

*x

* -
* component 491 : broken discharge leg junction 2-1 *
FAOOR KRR ARk A FHR AR AR AR

*

*£4910000 dlj2-1 sngljun

*#£4910101 490010002 492010001 0. 0.05 0.05 000000
*+4910201 0 0. 0. 0.

*

AR AR K AR R R R K o K K K AR AR ROk AR R ORRRR R Rk Rk kR R

* component 492 : broken loop discharge leg 2-1 *

HR AR AOR R AR HRA R R KK AR R K KR KoK K T ok LT T

*

4920000 disl2-1  pipe * name

4920001 i * number of volume
4920101 0. | * flow area of volume

*492020} no junction * flow area of junction
4920301 2951 1 * flow length
4920401 6.9832e4 | * volume of volume
4920501 -15. 1 * azimuthal angle
4920601 0. | * inclination angle

*4920701 elevation change
4920801 4.572¢4 549e3 | * roughness, hyd. dia.

*4920901 no junction * loss coeff.

4921001 00000 [ * flag of volume

*4921101 no junction * flow area of junction
4921201 003 830099. 435.15 0. 0. 0. 1 *ic. of volume
*4921300 no junction * i.c. ctrl word of junction
*4921301 no junction *i.c. of junction

*

** 4 *h K Rk

* component 493 : broken discharge leg junction 2-2 *

AR *k Aok ok

*

4930000 dlj2-2 sngljun

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

*

*

* component 494 : broken loop discharge leg 2-2 *
*

4940000 disi2-2 pipe * name

4940001 1 * number of volume

4940101 0. | * flow area of volume

*494020! no junction * flow area of junction
4940301 4.15¢-1 1 * flow kength

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

4941001 (00000 1 * flag of volume

*4941101 no junction * flow area of junction
4941201 003 830099. 43515 0. 0. 0. | *ic. of volume
*4941300 no junction * i.c. ctrl word of junction
*4941301 no junction * i.c. of junction

*

AR KR RO K KR R R RN R

* component 495 : broken discharge leg junction 2-3 *

ok » TR RN

*
4950000 dIj2-3 sngljun

4950101 494010002 496010001 0. 0.005 0.005 000000
4950201 0 0. 0. 0.
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N
AR R A AR KKK KRR R K AR KK OK K OK A K ROK K OK K A R K KK R KR KK 8 R K KK KK K K K KK 0K KR R OR RO OR
* component 496 : broken loop discharge leg 2-3 *

240 3R AR HOKOKOKOKOR I ORK IR ROK R KKK S OKSOR 3K KK IR R OO KR 3K K KR KK OKOIOK OK KKK ORI K OR Ok oKk ROk
*

4960000 dislt-3  pipe * name

4960001 1 * number of volume
4960101 0. 1 * flow area of volume
*4960201 no junction * flow arca of junction
4960301 2.0e-1 | * flow length

4960401 4.7344¢4 |
4960501 -60. 1
4960001 0. |
*4960701  elevation change
4900801 4.572¢4 54.9¢-3 | * roughness, hyd. dia.
*4960901  no junction * loss coeff.

4961001 00000 | * flag of volume

*4961101  no junction * flow arca of junction
4961201 003 830099. 43515 0. 0. 0. | *ic ofvolume

* volumc of volume
* azimuthal angle
* inclination angle

*4961300° no junction
*4961301 no junction

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

*
03 0K R RO R K ORI R 3 OROR A RO o O O i ok R R iR ok ok iR R R R R ok R kR kK R OR ROk R oK R Ok
* component 602 : sg downcomer a *

o o o o R i o R R BOK R K R KK K R R RO ORI AR HOR KK R ORI K OB XK K OB ROKRR OKOR kK

*

6020000 sg_dc_a  annulus * name

6020001 S * number of volume
6020101 4.7024¢-2 S * flow area of volume
6020201 4.7024e-2 4 * flow area of junction

6020301 950e-3 1 * flow length
6020302 410.0e-3 5
6020401 0. 5 * volunme of volume

6020501 0. 5
6020601 -90. 5
*6(020701 elevation change
6020801 45724 S1O0e3 S * roughness, hyd. dia.
6020901 0. 0. 4 * Joss coeff.

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

* azimuthal angle
* inclination angle

L2 N
*

3K o R ROKOKOKIO R OK K OR K  RR 0K ORI R 308K KR R KK SRR KK KO OROK SRR KR HOKOIOR KKK KRR KR KK RO K

* component 600 : virtual feedwater volume a *

ok o ok R R K AR OK KR R R K K K KR K KK KK K K SRR 3O 3K 3K R R R KK 0K s R e ek i oKk oK K e ok K oK K ok ok KoKk
6000000 feed_a tmdpvol

GO00101 0.0 1000 106 00 0. 0. 4572¢4 0.0 00000

6000200 003

6000201 0.0 550500. 420.

*
R KKK K K KK o oK K SR K R S o oK oo ok o o o SR o o R kK kR KR R ok R Rk R KKk K R N K
* component 601 : feed water purmip junction a |l *

3 K K 3R K R R IR K S Kl R SRR R S A SR K K KK K KK oK K oK R o s K KRR R o ok ok R K R ROk R Kok Rk ok

*

6010000 feed_jal imdpjun

6010101 600002 602010001 0.

6010200 1 501 cntdvar 006 * mass flow rate
6010201 0. 0. 0. 0.

6010202 106 106 0. 0O

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

ok ok ok ok 3 ok ok 3k e 3K 3k 3 o oK K 3 oK Ak o ok ok 3 oK K K 3 3K oK 3 3 3 3K 3 3 o Sk e 3 i 3 o R i i o 3 R ok R ko R R kRO K R K KOk Kok
* component 603 : feed water pumnp junctiona 2 *

Ao o o 3 6 o b ok 0 e K 3 3 o 3 o o o 3 K 3 o A 33k 3K K 3K 3 K K R ok e ok e K 3 oK ok ke 3K K KR Sk 5K R R R R KR KR KK o o KK R R ok
*

6030000 sg_dc_ja sngljun

6030101 602050002 610010001 0. 0.5 05 000100

6030201 0 5.0e-3 S5.0e-3 0.

*

000 2K R 2 K R KR 3 K o AR R 8 R ok 2 R R o R R 8 ok K K R R R 3 K R R R KR K SRR R K ok ok R Rk ok KOk Ok oK KO
* component 610 : steam generator a shell *

o8 2R o R S ol R R KK R R R K HOR K SRR R RO K I K O R R K o R R K R kKR Ok KR K Ok ok ok
-

6100000 sg-a-sh pipe * name

6100001 4 * number of volume
6100101 4.9376¢-2 4 * flow area of volume
6100201 0. 3 * flow area of junction
6100301 4.le-l 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¢-4 105.133e-3 4 * roughness, hyd. dia.
6100901 0.5 0.5 3 *losscoeff.

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 * i.¢. ctrl word of junction
6101301 00 00 0 3 *i.c. of junction

*

K K S K o SR K KON o Ao R R K K 3 o o ot o o O oK oK R K R AR AR R KK

* component 611 : stean generator a junction | *
AR K K K K S K o A O KK KR oK O Aok ook ok xRk

*

6110000 sg a jl sngljun

6110101 610040002 620010001 0. 0.1 0.1 000100
6110201 0 5.0¢-3 5.0e-3 0.

*

A 2K HOK o 0ok koK ok

* component 620 : steam generator a top shell *

ook LEET IR S AR R K ok
*

6200000 sg-a-tsh pipe * name

6200001 | * number of volume
6200101 5.3913¢-2 1 * flow area of volume
*6200201 no junction * flow area of junction

6200301 950e-3 1 * flow length
6200401 0. 1 * volume of volume
6200501 0. | * azimuthal angle
6200601 90, I * inclination angle

*6200701  elevation change

6200801 4.572¢4 262.0c-3 | * roughness, hyd. dia.
*6200901 no junction * Joss coeff.

6201001 00000 ! * flag of volume

*620110!  no junction * flag of junction

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

*6201301 no junction * i.c. of junction
*

S0 R o K K o oK R KK 3R K 3 OK 3K HHOK K R *
* component 621 : stean generator a junction 2 *
2k ok ek sk ok 5K oK 3 ok o R K K B HOKOK Kok A AOR R R AR AR ARROR AR ROk Rk KOk K

*

6210000 sg_a_j2 sngljun

6210101 620010002 630010001 0. 0.1 0.1 000100
6210201 0 0. 0. 0.

*

L L qokk
* component 630 : steam generator a upper plenum 1 *
* * ok
*
6300000 sg-a-upl pipe * name
6300001 1 * number of volume
6300101 7.9923¢-2 | * flow area of volume
*630020!1 no junction * flow area of junction
6300301 215.0e3 1 * flow length
6300401 0. 1 * volume of volume
6300501 0. 1 * azimuthal angle

6300601 90 1
*6300701 elevation change
6300801 4.572e4 3190e-3 | *roughness, hyd. dia.
*630090! no junction * loss coeff.

6301001 00000 1 * flag of volume

*6301101 no junction * flag of junction

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

»*

* inclination angle

S 30O O o R SR ook e ok e o Kk ok
* component 631 : steamn generator a exit *

*E EEEEEE SRS 2L 24 Ak o R R kR
*

6310000 sg a_ext sngljun
6310101 630010002 650010001 0. 0.2 0.4 000100
6310201 0 0. 0. 0.

*
LA LT ] AR o A0 N R oK o ok o ok ok
* component 650 : steam line a | *

b LITEE 1T Aokl Rk
*
6500000 stinc-al  pipe * pame
6500001 1 * nuimber of volume

6500101 6.1575¢4 | * flow area of volume
*650020f no junction * flow area of junction
6500301 640.0e-3 | * flow length
6500401 0. | * volumne of volume
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6500501 0. !
6500601 90. 1
*6500701  elevation change
0500801 4.572c4  28.0c-3 1 *roughness, hyd. dia.

*6500901  no junction * loss cocft.

6501001 00000 1 * flag of volume

*GS01101 no junction * flag of junction

6501201 002 550500. 1.0 0. 0. 0. 1 *ic ofvolume
*6S01300 no junction * 1.c. et word of junction
*6501301  no junction *i.c. of junction

*

* azimuthad angle
* inclination angle

3K o K N R o KR OR300 KKHK KO OR SK KR KRR HOK K R K 3R KR SR HOR KK R R S KOR R R OR oK KR R KKK
* component 651 steam line a junction | *

ok o 3k o o OO R R KRR R R RAIOR I ROR KK AR R K R KR R IR KRR KR ROK SOR ORI OKOKOR K R ORRORK ROk R
*

6510000 sl-a-jl  sngljun
6510101 650010002 660010001 (1 005 0.05 000000
6510201 0 0. 0. 0.

*
3 3k 3K 3 3K 6 3K 3 HOK 3K K K K R K OK R HR KK KK I R K K K o R R R R oK KR KOOK KR JOKOK K OK 3Ok R R Rk Rk
* component 660 : steam line a 2 *

2o ok Bk R sk ok Sk Bk ok ok ok ol Bk ook ok o oKk sk ok s o sk o ok ok o st ok o oK B oK K K K KKK OK K o kK K R ok oK KOK K R K 0K K KKK K KK
*

6600000 sline-a2  pipe * name

6600001 1 * number of volume
6600101 6.1575¢4 | * flow arca of volume
*6600201  no junction * flow area of junction

6600301 1.269 | * flow length

6600401 0. 1 * volunie of volunie
6600501 80. | * azimuthal angle
6600601 0. | * inclination angle

*6000701  clevation change

6600801 4.572¢4 280c-3 | * roughness, hyd. dia.
*6600901  no junction * loss coeff.

GOO100E 0000 1 * flag of volume

*6601101 no junction * flag of junction

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

*

KKK ROKOR AR AR KORK KK KKK A OR AK R KKK KKK KRR R KR KRRk K kR Rk R R kR kR kK

* component 661 stewn line a junction 2 *
AR o 3 RO KK I HOR K K oK K K OO OK S sk look Sk ok kR 3k K R R e K el KO i K ok sk ok kol o sk R ok Rk s sk ol ak ki kR ok K Kok

L]

6610000 sl-a-j2 sngljun

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

*

2 A o0 o A oK o o b o o K ok o K SR KK RO O 0 S BOK R o KK o O KK K R oKk K R kRO K K SR Kk R K R K
* component 700 : virtual feedwater volume b *

24 5 o 3 3 o K 3ok 3 K R ok ol o o R R o R R RN R KOR ORI IR AR AR ORI K K R KK K K R OROR Rk
7000000 feed b  tmdpvol

7000101 0.0 1000 106 00 0. 0. 4572¢4 00 00000

7000200 003

7000201 0.0 550500. 420.

*

00 30 3 e K R oK kR o K o A o ik oK R K KR R KR oK ok K o kR ORI K OOK ROKOK SIOR oK JOK kR oK Kk
* component 701 : feed water pump junction b 1 *

25 o0 o B B R o oo o o oK R o o o o o R OR E a R OOR SR JOKO ORI K HOR OKR Jd R Ook KRk

*

7010000 feed_jbl tmdpjun

7010101 700010002 702010001 0.

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

7010202 1.0e6 106 0. O

*
3 o oo o R o o o o oK o ol K oK ok e A K oK o o R o o o O KK IO SORIOK R OR K OKOR KOK OO Ok R kK

* component 702 : sg downcomer b *

2 0 b 0 3 A o o oK R o8 ok R K oK oK 36 K o a6 ok 3 oK 5K ok K R o e 8 3K oK R K K K K e S 3K OR 3K K K K RO R R KR K R K R ROk K
7020000 sg de b annulus *pane

7020001 S * number of volume

7020101 4702462
7020201 47024e-2 4

* flow area of volume
* flow area of junction

7020301 95.0¢-3 * flow length
7020302 4100e3 S

7020401 ©. h) * volume of volume
7020501 0. 5 * azimuthal angle

7020601 -90. 5
*7020701 clevation change
7020801 4.572%c4 S51.0c3 5 * roughness, hyd. dia.

7020901 0. 0. 4 * loss coeff.

7021001 00000 S * flag of volume  : pvbfe
TO2L101 000000 4 * flag of junction : tvcahs
7021201 003 530500. 420. 0. 0. 0. 5 *ic ofvolume
7021300 0 * i.c. ctrd word of junction

* inclination angle



v

7021301 0.0 00 0 4 * i.c. of junction

*

AR KRR o K00 o o oo B o R 8 K o A Ko KRR S K K oK KoK K *AkK
* componcent 703 : steam generator downcomer junction *
ARk ROR Rk 0K Aok o ko K ok AR AORO A ORON RN

7030000 sg_dc_jb sngljun

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

*

LRt t 2] 232K KK K R K Ladl
* component 710 : stearn generator b shell *

36 2 A 3 3 0 o0k oK K o o ke s 3 3 3 3 3k R 3K ok oK ok ARk K Kk R
7100000 sg-b-sh pipe * name

7100001 4 * number of volume

7100101 4.9376e-2 4 * flow area of volume

7100201 0. 3 * flow area of junction

710030} 4.de-l 4 * flow length

7100401 0. 4 * volusne of volume

7100501 0. 4 * azimuthal angle

7100601 90. 4 * inclination angle

*7100701 elevation change
7100801 4.572¢4 105.133¢-3 4 * roughness, hyd. dia.

7100901 0.5 0.5 3 *losscoefl.
7101001 00000 4 * flag of volume  : pvbfe
7100101 000000 3 * flag of junction : fvcahs

7101201 003  530500. 420. 0. 0. 0. 3 *ic.of volume
7101202 002 530500. 0. 0. 0. 0. 4

7101300 0 * i.c. ctrl word of junction

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

*

0 KRR KR R oK A K KR R Kok ELEE T R LS 2T E ]
* component 711 : stcam generator b junction | *

00K e 3 0 o O A KRR R KR KK R KK o 3K K oK Rk AR WKk oo

7110000 sg b_jl sngljun

7110101 710040002 720010001 0. 0.1 0.1 000100
7110201 0 5.0e-3 5.0¢-3 0.

*

FAKAARRORR R HORAOK AR KK AR IR OR KRR KK kR Rk R Aok ok ko

* component 720 : steam generator b top shell *
*********ﬁ***t*t**********‘*#"t###*****#*#**#*#***#***#***********i#*#****##*#
7200000 sg-b-tsh pipe * name

7200001 1 * number of voluime

7200101 5.3913e-2 * flow area of volume

*7200201 no junction * flow area of junction
7200301 950e-3 1 * flow length
7200401 0. | * volume of volume
7200501 0. ! * azimuthal angle
7200601 90. 1 * inclination angle

*7200701 elevation change

7200801 4.572¢4 262.0e-3 | * roughness, hyd. dia.

*7200901 no junction * loss coeff.

7201001 00000 1 * flag of volume
*7201101 no junction * flag of junction

7201201 002 530500. 0. 0. 0. 0.
*7201300 no junction

*7201301 no junction

*

1

*i.c.of volume

* i.c. ctrl word of junction

*j.c. of junction

* component 721 : steam generator b junction 2

7210000 sg b_j2 sngljun

7210101 720010002 730010001 0. 0.1 0.1 000100

7210201 0 0. 0. 0.

*

* component 730 : steam generator b upper plenum *
Y]

7300000 sg-b-up pipe * name

7300001 1 * number of voluime

7300101 7.9923¢-2 | * flow area of volume

*7300201 no junction * flow area of junction

7300301 215.0e-3 1 * flow length

7300401 0. 1 * volume of volume

7300501 0. 1 * azimuthal angle

7300601 90. 1 * inclination angle

*7300701 elevation change

7300801 45724 3190e-3 1 *roughness, hyd. dia.

*7300901 nojunction  *loss coeff.

7301000 00000 1 * flag of volume
*7301101 no junction * flag of junction

7301201 002 550500. 0. 0. 0. O.
*7301300 no junction

*7301301 no junction

»

*i.c. of volume

* i.c. ctrl word of junction

*i.c. of junction

FRRAAN ok

%

* component 731 : steamn generator b exit

LA AL RIS EL 1)
*
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Ao Kk AR R AR R R R R R K o a o ok R l OK i 8 o k l a oK l  o k  k okoR ROR

7310000 sg_a_ext snghun
7310101 730010002 750010001 0. 0.2 04 000100
7310200 0 0. 0. 0.

*

S 3 K R R KK S A K 3 K K KK K K KK K R 0k R 3K KR R 3k S K K R R K R KKK R R K KO OK KO K
* component 750 : steam hine b | *

ok SRk K oK ok S 3Kk KK 3K K o K ok K Kl K ok K 3K K 3k OR K K K 3K K 3R K 36 355 CKOK K K R R 3 R b OK JOK 30K 0K k0K 0K 50K K ¥0K0K K K
*

7500000 slinc-al  pipe * nank

7500001 1 * nuiber of volume
7500101 6.1575¢4 | * flow arca of volume
*7500201  no junction * flow arca of junction
7500301 1050.0e-3 1 * flow length

7500401 0. | * volume of volume
7500501 0. | * azimuthal angle

7500601 90. [ * inclination angie
*7500701 elevation change

7500801 4.572¢4 280c-3 | *roughness, hyd. dia.
*TS00001 no junction * loss coeff.

7501001 00000 1 * flag of volume
*7501101 no junction * flag of junction
7501201 002 S50500. 1. 0. 0. 0. 1 *1.c. of volume
*7501300 no junction * 1.¢. ctrl word of junction
*7501301  no junction *L.c. of junction
*

oK 4R R R ORI RO R R KR O OO Kk K OKOR KR Ok e K Kol K 3K e 3k i i K 3 3Kl 0K Ak R o kKKK Kook ok o ok ok ok ok
* component 751 : steam line b junction | *

o 0 R o oK R K R KK R FOR S  R K K K oK K R R KK 3K ek S SR R SR KoK R o K KKK R Rk Rk Rk K K
*

7510000 sk-b-jl  sngljun
7510101 750010002 760010001 0. 0.05 0.05 000000
7510201 0 0. 0. 0.

*

34 5K 3 ok o 3k ok o e K K K K K K K K 3K 8 K K KKK B K K R K R K K K K o K B R R o K R K HOK K K K o o o o o oK
* component 760 : stean line b 2 *

200 o oK oKk RS HOR IR OR KHOK KOK O SKORR S KKK K R 3 K K R ko 3R K KK Ok 3k oK 3 R K KK K S KKK OKOR KR K ROKOK
*

7600000 sline-h2  pipe * naine

7600001 1 * number of volume

7600101 6.157Se4 | * flow arca of volume

*7600201 no junction * flow arca of junction

7600301 913.0¢-3 ) * flow length

7600401 0. 1 * volume of volume
7600501 0. 1 * azimuthal angle
7600601 0. l * inclination angle

*7600701  elevation change

7600801 4.572c4 280c-3 | * oughness, hyd. dia.
*7600901  no junction * loss coefT.

7601001 00000 1 * flag of volume

*7601101 no junction * flag of junction

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

*

0300 30 3 0 2 KR 8 R KR AR R R R R R S 3 R R 0K R R A RO SR OKOK R OR R o R K K ROk R R o K OK R Rk
* component 761 : steam line b junction 2 *

280 6 R 2 AR R o R AR R o o KK RO R R K 3K K RN K R R R R R R K K R R OK R KK OR OROKOR AR R R Rk
*

7610000 sl-b-j2 sngljun

7610101 760010002 800010001 0. 0. 0. 000000

7610201 0 0. 0. O.

*
Ko o K AR KK R KK R R KoK KR R K oo oK R K o RO KR KKK KKK R K o ok

* component 800 : steam header *

AR o e R R o R IR e KRR o ok o K R OB R R R o o o R o i OB K O O IO ORI KO K KK JOK JOK R KOK
*

8000000 s-header  pipe * name

8000001 1 * number of volume

8000101 6.1575¢4 | * flow area of volurk
*8000201 no junction * flow area of junction
8000301 120.0e-3 1 * flow length

8000401 0. I * volume of volume
8000501 0. 1 * azimuthal angle

8000601 0. | * inclination angle
*8000701 elevation change

800080! 4.5724 280e-3 | * roughness, hyd. dia.
*8000901 no junction. | * loss coeff.

8001001 00000 1 * flag of volume
*8001101  no junction * flag of junction
8001201 002 550500. 1. 0. 0. 0. 1 *ic ofvolume
*8001300 no junction * i.c. ctrl word of junction
*8001301  no junction * i.c. of junction

*

A0 0 3 NS A R KRR KR R K e o K oK 30 K R o o R K S K K R S o R o R o oK KK R o K e R R RO KR R R RO

* component 801 : stcam header junction | *
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kAR R R R OR R R KK SR R 3R oK KK oK ok ko ek ok ok
*

8010000 s-hd-j1 sngljun

AR KON KA AOR K

o Kok ok ok koK

8010101 800010004 810010001 0. 0.1 0.1 000002  *fvcahs

8010201 0 0. 0. 0.
*

AR R o R K R KK R KR K 3 3 S R S 3K KK 3 KK AOK R KR R R o AR R R R

* component 810 : steam header line
30 R 30k e R e o ek R ok A KO KRR N Yk

*

8100000 s-headl pipe
8100001 1

8100101 6.1575¢4 1
*8100201 no junction
8100301 5.0 1

8100401 0. 1
8100501 -90. 1
8100601 0. 1

*8100701 elevation change
8100801 4.572¢4 280e-3 |
*8100901 no junction
8101001 00000 |
*8101101 nojunction
8101201 002 550500. 1. 0. O.
*8101300 no junction

*8101301 no junction

*

00 3 o A o ok K ok ko ok o o o o oo o o oK e o
* component 811 : steamn header juncti
e 33 3 K 5K 3 K 5K B R A K ok R o o o oK
*

8110000 s-hd-j2 sngljun

»*

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

* roughness, hyd. dia.

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

* Joss coeff.

0k Aok ok ok K ok ROk

on 2 *
Aol ok o ok ok KoKk Ok

SRR R R KRR KOk

8110101 810010002 890010001 0. 0. 0. 000100  *fvcahs

Aok K

48110202 0. 0. 0. 0
**8110203 10e6 106 0. O

*

LEL L L] Hokkkk

* component 890 : steam dump volume *
8900000 bdtank  tmdpvol
8900101 0.0 1000 1.0e6 900 0. 0. 4.572¢4 0.0 00000

8900200 002
8900201 0.0 550000. 1.
*
» *
* structure input *
* *
»
* structure 1100 : downcomer upper part at right hand side *
. O

11100000 1 3 2 0 159563

11100100 O |

11100101 1 162.0e-3

11100102 | 165.0e-3

11100201 001 2

11100301 0. 2

11100400 0

11100401 4350 3

11100501 110010000 O 1 1 2900e-3 | *S80mmx1/2
11100601 O 0 0 | 29003 1
11100701 © 0. 0 0O I

11100801 0.1878 100. 100. 0. 0. 0. 0. 1. 1
11100901 0.1821 100. 100. 0. 0. 0. 0. 1. 1
*

8110201 0 0. 0. 0.
*

AR R KON HOK KK KR KKK 3 o 30 3 o oK oK K o o R R o 3 o KR IR R 3O o K oK K oK ok R ok K
* component 811 : steam header junction 2 *

03K A3 o o ke o e o SR o o B K A oK RO o o oK ok ok ok K S0 30 o o 3 R o o R RN o ok K Rk
*

**8110000 feed_jbl tmdpjun
8110101 810010002 890010001 0.
**8110200 1 501 catdvar 010
8110201 -1.0e6 0. 0. 0.

* mass flow rate

R R,
* structure 1200 : downcomer upper part at left hand side *
EE SR L L) 0600 20 e o o 20 o o 0 ke e 3000 a9k ok o R e e o 3k o R RO K RN e Ok R KOk

11200000 1 3 2 0 15953
11200100 0 |

11200101 1 162.0e-3

11200102 | 165.0e-3

11200201 001 2

11200301 0. 2

11200400 0

11200401 4350 3
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11200501 120010000 01 1 290.0¢-3 1 *580mmx 172
11200601 0 0 0 1 2900e-3 |

11200701 0 0 0 0O |

11200801 01878 100, 100. 0. 0. 0. 0. 1.t

1200901 01821 100, 100. 0. 0. 0. 0. | |

%*
AR KR ROK R K R R R R OROKOR R A KK KR R Kk 3 KR OR HOKOK KOK K K K K0k ok 3 K oK o K o kK 3k 3K ok Kk R K KOk

* structure 1300 : downcomer cold leg connector at right side *
oK R SR K R K K A HOK K R KK K 3 kR oKk K R oK o ok KR ok o o ok o ok R kKK 3R R KOR oK SR R kKK ok oK K R K
11300000 1 32 0 1595¢-3

11300100 0 1

11300101} 162.0¢-3

11300102 1 165.0c-3

11300201 001 2

11300301 0. 2

11300400 0

1300401 435.0 3

H1300501 130010000 0 © 1 550c3 1 *110mmx 112
1300601 0 0 0 1 550c3 1
1300701 0 0. 0. 0 1

300801 0.1878 100, 100. 0. 0. 0. 0. 1.1
11300901 0.182F 100. 100. 0. 0. 0. 0. 1. 1

E 3

RO R K R KR KR 36K K ROk K K K K K K O KK XK K OR K HOR 30K ORI SRR R R R R Rk R ok kR kR ok ok ok
* structure 1400 : downcomer cold leg connector at left side *

4ok o ok ok e AR R R K R R OKOK K 0K R KKK K iR R 30 K OK IR K KK 3 3k e 3K 3k 3 ok K e ok ok K K ok R 4 ko ook Ok ok ok oK ok ok sl o koK ROk
11400000 1 32 0 1595¢3

11400100 0 1

11400101 1 162.0e-3

11400102 1 165.0e-3
11400201 00t 2
11400301 0. 2
11400400 0

11400401 4350 3

11400501 140010000 0 1 1 550¢-3 1 *HOmmx 12
11400601 0 0 0 | 550e3 1

11400701 0 0. 0 0 I

11400801 01878 100, 100. 0. 0. 0. 0. 1. 1

1400001 01821 100. 1000 0. 0. 0. 0. 1. 1

*
05K ok o 2 Ok ok KK o KK KK ORI CHOKOK A SR KO 3 K SOk K K RO K e R R R R OROK 0K IOKOKOR R FORRR ROk

* structure 1320 downcomer at nght side *
0K Ak o R K K o Ok R K K R K R KR KR K K KKK R KK 3K ok ok K0k oK kR ok ok kKO R o ok o R KR KK KK K K ROk ok K

11320000 5 3 2 0 1595¢3
11320100 0 1

11320101 1 162.0c-3

11320102 1 165.0e-3

11320201 001 2
11320301 0. 2
11320400 0
11320401 435.0 3

11320501 132010000 0 I 1 100.0e-3 1 *200mmx 12
11320502 132020000 0 1 1 1000e-3 2 *200mmx 12
11320503 132030000 0 1 1 500e-3 3 *100mmx 12
11320504 132040000 0 1 1 500e-3 4 *100mmx 172
11320505 132050000 0 1 1 7403 5 *148mmx 172
11320601 0 0 0 1 1000e3 1

11320602 0 0 0 1 10003 2

11320603 0 0 0 | 5003 3

11320604 0 0 0 I 500e3 4

11320605 O 0 0 1 740e3 5

11320701 © 0. 0. O b}

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

11320901 0.1821 100. 100. 0. 0. 0. 0. 1. S

*

ok e ok o ofe ok oK ok oo i R o K R R Ol ko o o R ok i R ok A e R i R ok Rk R ol ok 3ok K R R R R K ok kR K i K o o e ook koK &
* structure 1420 downcomer at left side *

K o 2 30 e 3K A 0 3k K ik Ok S e 3 38 K 0K 3 3 OOK O 8 8 B K 8 O 3k O K K KK 3 Kk K 0k ok K
11420000 5 3 2 0 1595e3

11420100 0 1

11420101 | 162.0c-3

11420102 1 165.0e-3

11420201 01 2

11420301 0. 2

11420400 0

11420401 4350 3

11420501 132010000 O 1 1 1000e-3 | *200mmx 12
11420502 132020000 0 1 1 1000¢-3 2 *200mmx 12
11420503 132030000 0 1 1 500e-3 3 *100mmx 12
11420504 132040000 0 1 1 500¢-3 4 *100mmx 12
11420505 132050000 0 1 1 7403 5 *148mmx 12
11420601 O 0 0 1 1000e3 1
11420602 0 0 0 1 10003 2
11420603 0 0 0 1 5003 3
11420604 O 0 0 1 500e-3 4
11420605 0 0 0 1 740¢3 5§
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11420701 © 0. 0 0 5

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

ORI AHCH AR o o 0K o KK K R R o R R R R ROK R KRR K K K 3R 3K oK S K ok o

* structure 1600 : downcorner lower plenum *
AHOBK O o K 3o Rk o o oK R o e o K K K KR K K K koK Ok 350300 HOR R o o e o R K Kk ok ko

1600000 1 3 2 0 159563

11600100 0 1
11600101 | 162.0¢-3
11600102 1 165.0¢-3
11600201 001 2
(11600301 0. 2
11600400 0

11600401 435.0 3
11600501 160010000 ¢ 1 | 800e-3 1 *80mm

11600601 0 0 0 1 800e3 1

11600701 0 0. 0 0 1

11600801 3.3938 100. 100. 0. 0. 0. 0. 1. 1|

11600901 3.2906 100. 100. 0. 0. 0. 0. 1. |

»

03k R K 3 KOK K o o oo K 3K Ko 3 ok o o o o o oK o o kR K
* structure 1601 : downcomer lower plenum structure *

ok o R O 36 oK ok o ok ok 3o o ok ok ok ok ek o oo o ok ok Rk Ak K KR KK
11601000 1 3 2 0 0

1160100 0 1

11601101 1 50.0¢c-3

11601102 100.0¢-3

11601201 001 2

1601301 0. 2

11601400 0

11601401 4350 3

11601501 0 0 0 I L 1*Im

11601601 160010000 0 1 1 . 1

1160170t 0 0. 0.0 1

11601801 0. 100. 100. 0. 0. 0. 0. 1.1

1601901 5413 100, 100. 0. 0. 0. 0. . 1

*
tt**************‘##****it*#*************#**********I****#**********************
* structure 1800 : core bottom *
*****!*i**#******************’****#***1*************#*****‘tit********#*******t
11800000 2 3 2 0 1310e3

11800100 0 |

11800101 1 132.5e-3
11800102 1 134.0e-3

11800201 001 2
11800301 0. 2
11800400 0

11800401 435.0 3
11800501 180010000 0 1 1 1480e-3 1 *148mm
11800502 180020000 0 1 1 1000e-3 2 *100mm
11800601 0 0 1 1480e-3 |
11800602 0 0 1
11800701 0 0.
11800801 98.235¢-3 100. 100.0. 0. 0. 0.
11800802 262.13¢-3 100. 100.0. 0. 0. 0.
0. 0
0. 0

0
0
0.

11800901 96.036¢-3 100. 100.0. O.
11800902 256.26¢-3 100. 100.0. 0.

*

R o= N -

"k

* structure 1801 : core active electric heaters *

11801000 1 3 2 0 O

11801100 0 |

11801101 1 25e3

1801102 1 5.0e3

11801201 002 |

11801202 001 2

11801301 1.0 2

11801400 ©

1180140t 440.0 3

11801501 © 0 0 1t 241 *O0lmxI12eax2(u-type)
11801601 (80020000 0 1 | 24 1

11801701 888 1. 0. 0. 1
11801801 0.0 100. 100. 0. 0. 0. 0. 1.1
11801901 0.266100. 100. 0. 0. 0. 0. 1.1
*

AR AR AR AR AR AR AR KR

Ld]

* structure 1802 : core inactive electric heaters *

N sl o ok skl ok ok K OKOKR KR K ¥R

11802000 1 3 2 0 O
11802100 0 1

11802101 1 2.5¢-3

11802102 1 50e-3

11802201 002 1

11802201 00F 2
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11802301 0. 2

11802400 0

11802401 S00.0 3

11802501 O 0O 0 1 24 1 *0.1mxI12cax2(u-type)
11802601 180020000 0 ) 1 241

11802701 0 0 o0 !
11802801 0.0 100. 100. 0. 0. 0. 0. 1.1
11802901 0.266 100. 100. 0. 0. 0. 0. 1.1

Ed

303 kK e 3K K o K R KR KK K K R R KR K AR A K OR R OR JOK KR K OR KRR R ROR R R kR R Rk Rk kR kR R R kR Rk Rk kR R
* structure 1900 active core *

000 33 R K K KK 2K o K oK K oK K K K Ok Ak oK K ORI K K K K K K 50K 33 K K KKK RO O OR R K R OR R R R R R R R R R R R
11900000 3 32 0 1310e3

11900100 0 1

11900101 | 132.5¢-3

11900102 | 134.0¢-3

1900201 001 2

11900301 0. 2

11900400 O

11900401 435.0 3

11900501 190010000 0 1 | 1000e-3 1 *100mm

1900502 190010000 0 1 1 200.0c-3 2 *200mm

11900503 190010000 0 1 1 200.0c-3 3 *200mm

1900601 0 0 0 1 1000e3 !
19602 0 0 0 1 2000e-3 2
11900603 0 0 0 1 2000e-3 3
11900701 0 0.0 0 3

11900801 0.2438 100. 100. 0. 0. 0. 0. 1.
11900901 02383 100, 100. 0. 0. 0. 0, 1.

*

3
3

o K oK oK KK KK S R S KR o o o oK oK Kk o oK K K 3K KR K KKK R 3K K SR o K o R HOHOK S HOROR SOHOK Ok e KKK ok AOK Ak KR
* structure 1901 : core active electric heaters *

a3 3ok ok R R OK R K 0K R K R Ok 30K kK R R e I IRl ik K ok K K K R oK o K oA 3K ok Kok Ok 3 K K 2 K O R K OK K KOk R K
1901000 3 3 2 0 0.

Y000 0 1

11901101 1 2.5¢-3

11901102 | 5.0¢-3

11901201 002 |

11901202 001 2

11901301 1.0 2

11901400 0O

11901401 500.0 3

1901501 O 0 0 1 24 1 *0lmxl2ecax2u-type)

11901502 0 0 0 1 48 2 *0.lmxI2eax2(u-type)
11901503 0 0 0 1 48 3 *0!lmxIi2eax2u-type)
11901601 190010000 0 1 | 24 |

11901602 190020000 0 1 1 48 2

11901603 190030000 0 1 1 48 3

11901701 888 1. 0. 0. 1

11901702 889 1. 0. 0. 3

11901801 0.0 100. 100. 0. 0. 0. 0. 1. 3

LI901901 0.266100. 100. 0. 0. 0. 0. 1. 3

»*
003k o ok Rk e Rl i Rl Kk sk o ol oK R ko R i R OR R o R K ke ok R ol ke o ook kg ook o ROk R Rk ok ook ok K kR K
* structure 1902 : core inactive clectric heaters *

0 0 AR 0 0 S 0 0K AR R R e KM R e kR ke o R o kK kKR OOK R R
11902000 3 3 2 0 0.

11902100 0 |

11902101 | 2.5¢-3

11902102 | 5.0e-3

11902201 002 1

11902202 001 2

11902301 1.0 2

11902400 0

11902401 440.0 3

11902501 O 0 0 1 24 1 *0.1lmxI2eax2(u-type)

11902502 0 0 0 | 48 2 *0lmxI2eax2(u-type)

11902503 0 0 0 1 48 3 *OlmxI2eax2(u-type)

11902601 190010000 0 1 1 24 |

11902602 190020000 0 | | 48 2

11902603 190030000 0 | 1 48 3

11902701 0 1. 0. 0
11902702 0 1. 0. 0
11902801 0.0 100. 100
11902901 0.266 100, 1

*

A0 20030 0 R RO R A ok o i K KR R R K ko ol o R R o R g o8 i o Ok 0 o B R R N 8 ok ok K RO o ok R OK K
* structure 2000 : core branch *

00 24 oK o R oK R 3K K R 2 o R 0 R o ok ok R o ok o ok R a0l o o ok i R 5 o o o Rl ok ok K o ok K o ok ROk R R ok Kok
12000000 1 3 2 0 13103

12000100 0 1

12000101 1 132.5¢-3

12000102 1 134.0¢-3

12000201 001 2

12000301 0. 2

12000400 0
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12000401 435.0 3
12000501 200010000 0 1 1 1100e-3 1 *110mm
12000601 O 0O 0 I 1100e3 1

1200070t 0 0. 0. 0 |

12000801 0.2438 100. 100. 0. 0. 0. 0. 1. 1
12000901 0.2383 100. 100. 0. 0. 0. 0. 1. |
»

kR NOk Rk ok K Aok ok ek ok ok L2

YT,

* structure 2001 : core branch inactive electric heaters *

e o s e o A K JOK A K akok ok k ok ok koK K oK EETEEE ST

12001000 1 3 2 0 O
12001100 0 1

12001101 1 2.5e-3
12001102t 5.0e-3

12001201 002 1|

12001202 001 2

12001301 10 2

12001400 0
12001401 4400 3
12001501 0 0 0 | 528 1 *0.11mx24cax2(u-type)

12001601 200010000 0 1 | 528 |

12001701 0 1. 0. 0 |

12001801 0.0 100. 100. 0. 0. 0. 0. 1. |
12001901 0.266 100. 100. 0. 0. 0. 0. 1. 1

*
202 3o e 3R ol o kS OK K oK R o R Kk ROK 3OK 3 KRR R XK

* structure 2100 : core upper *

R AR AR KKK A K RO KR R KR K R RS S ok o A ok AR KRR KRR o oo oo o ok Rk

12100000 2 32 0 131.0e3

12100100 0 1

12100101 1 132.5¢-3

12100102 1 134.0¢-3

12100201 o1 2

12100308 0. 2

12100400 O

12100401 435.0 3

12100501 210010000 0 1 1 2900e3 1 *29%0mm

12100502 210020000 0 1 | 290.0e-3 2 *290mnmun
12100601 0 0 0 1 2900e3 |

12100602 0 0 0 1 2900e3 2

12100701 0 0. 0 0 2

12100801 02438 100. 100. 0. 0. 0. 0. I.
. 0.

2
12100901 0.2383 100. 100. 0. 0. 12

*kkk ARk AR AR LRI
* structure 2101 : upper core inactive electric heaters *
- . . R
12100000 2 3 2 0 O
12101100 0 1
12101100 1 2.5¢3
12101102 1 5.0e-3

12101201 002 |
12101202 001 2
12101301 1.0 2

12101400 0

12101401 4400 3

12101501 0 0 0 1 1392 1 *029mx24eax2(u-type)
12101502 0 0 0 1 1392 2 *0.29mx 24 eax2(u-type)

12101601 210010000 O 1 1 1392 1
12101602 210020000 0 1 1 1392 2
12101701 0 1. 0. 0. 2
12101801 00 100. 100. 0. 0. 0. 0. 1. 2
12101901 0.266100. 100. 0. 0. 0. 0. 1. 2
*

* structure 2200 : upper plenurmn *
12200000 | 3 2 0 15953

12200100 0 !

12200101 1 162.0¢c-3

12200102 1 168.0¢-3

12200201 001 2

12200301 0. 2

12200400 0

12200401 4350 3
12200501 210010000 0 1 1 251.0¢-3 | *25Imm
12200601 0 0 0 I 2510e3 1

12200701 © 0. 0 O 1

12200801 02561 100. 100. 0. 0. 0. 0. 1. |
12200901 0.2483 100. 100. 0. 0. 0. 0. 1. 1
*

P revrey T TITII ]

* structure 2201 : upper plenum inactive electric heaters *

e ok o R RRON R KOROROOR R ok R K LR L]

12201000 I 3 2 0 O
12201100 0 1
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12201101 | 2.5¢-3

12201102 | 5.0c-3

12201201 002 1

12201202 001 2

12201301 1.0 2

12201400 0

12201401 4400 3

12201501 O 0 0 1 12048 1 *0.251 mx 24 cax 2(u-type)
12201601 220010000 0 1 1 12048 |
12201701 © Lo 0 1

12201801 0.0 100, 100, 0. 0. 0. 0. 1. 1
12201901 0266 100. 100. 0. 0. 0. 0. 1. 1

*
KR KR KR KR KKK KKK KKK KKK KSR o 0 o K KR O o ok o o o o KR KKK KK R K R KR R K KoK KK
* structure 3000 intact hot leg section | *

ko ok oK O K KK R 3 R 3K koK KoK K 3K s ok o o K oK o o o K 0K K e 3K KRR R o K I ORI R K R OR R R R OR R R K
13000000 | 3 2 0 351e3

13000100 0 1

13000101 1 36.5¢-3

13000102 | 46.0¢-3

13000201 001 2

13000301 0. 2

13000400 0

13000401 435.0 3

13000501 300010000 0 1 | 5270¢-3 1 *438im

13000601 0 0 0 1 5270¢3 |

13000701 0 0. 0. 0 |

13000801 70.2e-3 100. 100. 0. 0. 0. 0. 1.1

13000901 76.3¢-3 100. 100. 0. 0. 0. 0. L. |

*

AR KA o oK A K R K K K KK AR R R R KRR KK KR K KR A KSR KR KKK oK 3o o ok Rk

* structure 3100 :intact hot leg section 2 *
8 KR K R R KKK RO KRR K K K 0 K K K KK 3 K K K R K 0 oK ok R e ok R K ok ok R ok oK K ok K 0K KO K K KR KRR R SOk Ok
13100000 1 3 2 0 351e3

13100100 0 i

13100101 1 36.5¢-3

13100102 | 39.0¢-3

13100201 001 2

13100301 0. 2

13100400 0

13100401 435.0 3

13100501 310010000 0 1 | 4380¢-3 1 *438mm
13100601 0 0 0 | 4380e3 |

13100701 0 0 0 0 |

13100801 70.2¢-3 100. 100. 0. 0. 0. 0. 1. 1
13100901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. |
*

2 3 0 R o o K KRR KBRS JORO ORI R KR R R R K o o R AOR oK  e ao ok ok ak  o RR K ROK R R o R ok

* structure 3200 : intact hot leg section 3 *

40 00 e R ok ok K ok o oo o ok O o oKOR o R K oK K ROk ok koK K oK ok i R ok ko KR ok e R ok Kk K ROk K K

13200000 1 3 2 0 351ed

13200100 0 |
13200101 1 36.5¢-3
13200102 | 39.0¢-3
13200201 001 2
13200301 0. 2
13200400 O

13200401 435.0 3

13200501 320010000 0 1 1| 2600e-3 | *260mm
13200601 O 0 0 1 2600e3 1

13200701 0 0. 0. 0 1

13200801 70.2¢-3 100. 100. 0. 0. 0. 0. 1. |
13200901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. 1|

*
*% 22 il 03 o 0 o K R R R K R R OK K R K ORI RO KR ok ok R ok K
* structure 3300 : intact loop u tube inlet *

0200 303 ok oK o o K 3K 3 o 3K A K o o ok ok 3 o o oK ok o o o o ok ook KO R R R KKK K o R K R KRR R K

13300000 | 3 2 0 1595¢3

13300100 O |

13300101 1 162.0e-3

13300102 1 165.0¢-3

13300201 001 2

13300301 0. 2

13300400 0

13300401 435.0 3

13300501 330010000 0 1 1 1000e-3 1 *100mm

-

13300601 0O 0O 0 1 1000e3 1

13300701 0 0. 0 0 1

13300801 187.8¢-3100. 100. 0. 0. 0. 0. 1. |

13300901 182.1e-3100. 100. 0. 0. 0. 0. | |

*

AR KR KR K 333 KK 3 R K K K KO R R R R B R K RO e R R o o s ok o HOR RO RO K o R R R K
* structure 3500 : intact loop u tubes | *

0 A o R KR K ROR R K R o S SRR K KRR o o 5K SR K K3 3K K 3K K K 3k R o 3 ok o o oK oK ok o o o 3k ok ok ok oK ok o kR ok 0K

13500000 8 3 2 0 953
13500100 0 1



6TV

13500101 1§ 10.0e-3 13520504 352070000 0 1 1 328 7
13500102 1 10.5¢-3 13520504 352080000 0 1 | 328 8
13500201 003 2 13520601 610010000 0 1 1 328 1|
13500301 0. 2 13520602 610020000 0 I 1 328 2
13500400 0 13520603 610030000 0 | 1 328 3
13500401 4350 3 13520604 610040000 0 1 1 328 4
13500501 350010000 0 1 1 328 | *04imx8ea 13520605 610040000 0 1 1 328 §
13500502 350020000 0 1 1 328 2 13520606 610030000 0 I | 328 6
13500503 350030000 0 1 1 328 3 13520607 610020000 0 t | 3.28 7
13500504 350040000 0 | 1 328 4 13520608 610010000 0 1 1 328 8
13500504 350050000 0 } 1 328 S 13520701 0 0. 0. 0 8

13500504 350060000 0 1 1 328 6 13520801 0266 100. 100. 0. 0. 0. 0. 1. 8
13500504 350070000 0 1 | 328 7 13520901 03742 100. 100. 0. 0. 0. 0. I. 8
13500504 350080000 0 1 1 328 8 *

13500601 610010000 0 1 1 328 1 b i
13500602 610020000 0 | 1 328 2 * structure 3600 : intact loop u tube outlet *
13500603 610030000 0 1 1 328 3

13500604 610040000 0 | | 328 4 13600000 1 3 2 0 15953

13500605 610040000 0 | I 328 S 13600100 0 I

13500606 610030000 0 1 1 328 6 13600101 1 162.0¢-3

13500607 610020000 0 1 1 328 7 13600102 | 165.0e-3

13500608 610010000 0 1 | 328 8 1360020t 001 2

13500701 0 0. 0. 0 8 13600301 0. 2

13500801 0.266 100. 100. 0. 0. 0. 0. . 8 13600400 0

13500901 03742 100. 100. 0. 0. 0. 0. 1. 8 13600401 4350 3

*

13600501 360010000 0 1 { 100.0e-3 | *100mm

**’It#*****t***********’hﬁ*****t******************#******’Ilb‘*************#**‘#*** lsml 0 0 0 ] lw(k_:; l

* structure 3520 intact loop u tubes 2 * 13600701 0 0. 0 0O 1

R R K oK K KK 3 A OK o o R o SSKSK  R K A R  R K OK R R oK KR R R ke e ek ook ok ok * l36‘x)80| 18786'3 lm. l(x)' 0. 0 0 0 l_ I

13520000 8 3 2 0 953 13600901 182.1e-3100. 100. 0. 0. 0. 0. 1. 1

13520100 0 | *

l3520|0| , IO()€-3 (3] *h 02 00 R ok ok ok R KK
13520102 | 10.5¢-3 * structure 3620 : intact suction leg 1 *

]352020] (x)3 2 * a2 A o o o o oo K o K R R KR K
13520301 0. 2 13620000 1 3 2 0 35te3

13520400 0 13620100 0 i

13520401 4350 3 13620101 1 36.5e-3

13520501 352010000 0
13520502 352020000 0
13520503 352030000 0

l 328

l

1
13520504 352040000 0 1|

1

!

1 *04lmx8ca 13620102 1 39.0e-3
328 2 13620201 001 2
328 3 13620301 0. 2
328 4 13620400 0
13520504 352050000 0 5
6

13520504 352060000 0

328 13620401 4350 3
328 13620501 362010000 0 1 1 9100e-3 1 *910mm
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1362060t 0 0O 0 1 91003 |
13620701 0 0.0 0O 1

13620801 702e-3 100. 100. 0. 0. 0. 0. L |
13620001 76.3¢-3 100, 100. 0. 0. 0. 0. 1. 1

*
ok K o ook RO K K R O 3R KK K R KK KKK R OK K KK K 3R KKK K K K K oK 3 o Kk o oK K R KK AOK R K o K o KOk K
* structure 3640 © intact suction leg 2 *

ko R KR R R K K R KK OKOK KK KKK KKK 3OKOJCKR KKK 3K K KK HOROK KR R o ook KRR OROR SR R oK R R R K R
13640000 | 32 0 351e3

13640100 0 !

13640101 | 30.5¢-3

13640102 | 39.0¢-3

13640201 001 2

13640301 0. 2

13640400 0

13640401 435.0 3

13640501 364010000 0 1 1 700.0e-3 1 *700mm

13640601 0 0 0 1 7000e3 1

13640701 O 0 0 0 1

13640801 70.2¢-3 100. 100. 0. 0. 0. 0. 1.1

13640901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. 1]

N
a0 3 2 2 3k SR ek KK R R R K K R R OK R KK K K oK K R K 3 e K Kl oK 3K K 3K 3R K ok K R K R K K ok K ok e 3k Ok ok ok k0K o Rk
* structure 3700 : intact discharge leg | *

A ok 3Kk Bl K s R R kK Ol K R R KO R OKOR O K K i R KR 0K 30K 0K SRR ke 3k 0K K KoK ok K 3K KK 30Kk R R ok 3 kK 0Kk K kK R kK
13700000 1 3 2 0 35te3

13700100 0 |

13700101 | 36.5¢-3

13700102 | 39.0e-3

13700201 001 2

13700301 0. 2

13700400 0

13700401 435.0 3

13700501 370010000 011 650.0c-3 | *650 mm
13700601 0 0 0 1 6500e3 1

13700701 0 0 0 0 |

13700801 70.2¢-3 100. 100. 0. 0. 0. 0. 1, 1
13700001 763¢-3 100. 100. 0. 0. 0. 0. 1.1

*

KA K R R KK R KK HOIOKOK K OK KK KK KKK R o 3Kk K KK oK ook o R KKK K K oK K ROKOKRR SR OK 3 KK R K
* structure 3720 intact discharge leg 2 *

62k R ROKOK K KRR 2k ok ORI K K KK A K KK K K ok i ok A R ok skOIOK R R K KOK K RO K AOR R sk ok ol e ok ok ok ok

13720000 1 3 2 0 3513

13720100 0 I
13720101 | 36.5¢-3
13720102 | 39.0¢-3
13720201 001 2
13720301 0. 2
13720400 0

13720401 4350 3
13720501 372010000 0 | 1 2900¢-3 | *290mm
13720601 0 0 0 1 290.0e-3 |

13720701 O 0. 0 0 I

13720801 70.2¢-3 100. 100. 0. 0. 0. 0. 1. 1|
13720901 76.3c-3 100. 100. 0. 0. 0. 0. L. 1

*
368 6 3 30 e 0 KO3 K ok ek ok ok ok i 3k O ok kK K ok 5k 3 3 K i o R O KK R e O OR kR K OK 3K 0K K 0Kk KR
* structure 3740 : intact discharge leg 3 *

00 3 3 R K e kR ok SRl s R sk ke O K K i ok ok a3k K sk K e o K ok e e ek ok ok okl Ok oK K ok K 3 R Sk 3 3k K ok KKk o O R KK ROk Rk k.
13740000 1 3 2 0 35le3

13740100 0 I

13740101 | 36.5¢-3

13740102 1 39.0¢-3

13740201 001 2

13740301 0. 2

13740400 0

13740401 435.0 3

13740501 374010000 0 1 1 685.0¢-3 | *685mm

13740601 0 0 0 1 6850¢-3 1

13740701 0 0. 0. 0 1

13740801 70.2¢e-3 100. 100. 0.
13740901 76.3¢-3 100. 100. 0.

*

3 R R e 3 K e e K R R R R IR R R KR SRR KR KO KK KK R R KKK KRR R KRR R AR Rk KRR
* structure 3760 : intact discharge leg 4 *

0630 2 R K K R ok o R o ok a8 Ok o K oK oK ok a8 ok R R K e e Kk ok ko ok K R IR R Rl kK oK i ok ok ok Kk ok o ok 3k ok ok ok ok ok K ok
13760000 1 3 2 0 3Sle3

13760100 0 1

13760101 1 38.5¢-3

13760102 1 46.0¢-3

13760201 001 2

13760301 0. 2

13760400 0

13760401 4350 3

13760501 376010000 0 1 1 2700e-3 | *270mm

13760601 0 0 0 1 2700e3 1

0 0 11
0. 0.

0.
0. I 1
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13760701 0 0. 0 0 1

13760801 70.2¢-3 100. 100. 0. 0. 0. 0. 1. 1
13760901 76.3¢-3 100. 100. 0. 0. 0. 0. . 1
*

A o o RN KKK K KK S oK S 3 o 3K ok o o A K SN KKK R o R R ook K R KKK oK 3K

* structure 4000 : broken hot feg section | *

2000 3 oo o R R SR R A ol o o S ROk oK oK o ok ok Kok SR R OR K Kk
14000000 ) 3 2 0 35le3
14000100 0 l
14000101 1 42.5¢-3
14000102 1 50.0e-3
14000201 001 2
14000301 0. 2
14000400 0
14000401 4350 3
14000501 400010000 0 1 1 2000e-3 1 *200mm
14000601 0 0 0 1 2000e3 |
14000701 0 0. 0. 0 1
14000801 70.2e-3 100. 100. 0. 0. 0. 0. 1. |
14000901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. 1|
*
EF TR EEE S
* structure 4100 : broken hot leg section 2 *
0 o o SO R KR o o o K R R oK Rk Ok oo o KON o ok ook K ok
14100000 1 3 2 0 3S51e3
14100100 0 1
14100101 1 42.5¢-3
14100102 1 50.0e-3

14100201 o1 2

14100301 0. 2

14100400 0

14100401 435.0 3

14100501 400010000 0 1 1 980e-3 | *98mm
14100601 0 0 0 1 980e3 |
14100701 0 0. 0. 0 1

14100801 70.2¢-3 100. 100. 0. 0. 0. 0. 1, 1}
14100901 76.3¢-3 100. 100. 0. 0. 0. 0. 1. |

*

ko o SRR R SR 3K oK o oK o K 0 K R K R OR koK
* structure 4200 : broken hot leg section 3 *

0 o ok o o o e o ok o o kKK ok ok LI EER LT 22 AAOR R KK R R K KR KRR R o g kK ORK RRK
14200000 1 3 2 0 351e3

14200100 0 1

LELEL 2] A HOKR AN

14200101 1 42.5¢-3
14200102 1 50.0e-3
14200201 00! 2
14200301 0. 2
14200400 0

14200401 4350 3

14200501 420010000 0 1 1 98.0c-3

14200601 0 0 0 1 980
14200701 0 0. 0. 0 1
14200801 70.2e-3 100. 100.

0. 0.0 0
14200901 76.3e-3 100. 100. 0. 0. 0. 0.
*

PrTETI I

1

1 *98mm

11
11

Aok A

* structure 4300 : broken hot leg section 4

ok ok ok

14300000 1 3 2 0 35le3
14300100 0 l

14300101 1 42.5¢-3

14300102 | 50.0e-3

14300201 001 2

14300301 0. 2

14300400 0

14300401 4350 3

14300501 430010000 0 1 [ [30.0e-3
14300601 0 0 0 1 1300e3 1
14300701 0 0. 0. 0 |

14300801 70.2¢-3 100. 100. 0. 0. 0.
100. 0. 0. 0.

14300901 76.3e-3 100
*

0.
0.

I *[30mm

11
L1

xRk A0 300 0 o 3 o0 o o o o

* structure 4400 : broken loop u tube inlet
AR o ok ok

*

14400000 1 3 2 0 15953
14400100 0 I

14400101 | 162.0¢-3

14400102 1 165.0¢-3

14400201 001 2

14400301 0. 2

14400400 0

14400401 4350 3

14400501 440010000 0 1 1 100.0e-3

14400601 0 0 0 1 100.0e-3
14400701 0O 0. 0. 0 |

o o o o o o R

I *100mm

ey
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14400801 187.8¢-3 100. 100. 0. 0. 0. 0. 1.1 14520400 0

14400901 182.1¢-3100. 100. 0. 0. 0. 0. 1. 1 14520401 435.0 3

* ) 14520501 452010000 0 1 1 328 | *04lmx8ea

AR A AR K AR K R ROK SR OR  K K K KK R K HOR A IORKOROR KKK AR FOKOR KKK OK KKK AR KA K ROk R AR Kk 14520502 452020000 0 1 | 328 2

* structure 4500 < intact loop u tubes |1 * 14520503 452030000 0 1 1 328 3

Ao i AR A OK K R K O o 3k ook o kR R A K KR R o ok Rk OK OR Sk SR OK R 3K OK KOK SKOK R K R K K OR ORI K JOR ACHOR R OK K 14520504 45204(XXX) 0 l l 328 4

14500000 8 3 2 0 9Se3 14520504 452050000 0 1 1 328 5

14500100 0 1 14520504 452060000 0 1 1 328 6

14500101 1 10.0¢-3 14520504 452070000 0 1 1 328 7

14500102 | 10.5¢-3 14520504 452080000 0 1 | 328 8

14500201 003 2 14520601 710010000 0 1 1 328 1

14500301 0. 2 14520602 710020000 0 1 1 328 2

14500400 0 14520603 710030000 0 1 1 328 3

14500401 435.0 3 14520604 710040000 0 1 1 3.28 4

14500501 450010000 0 1 1 328 | *04lmx8ea 14520605 710040000 0 1 1 328 §

14500502 450020000 0 1 1 328 2 14520606 710030000 0 | 1 328 6

14500503 450030000 0 1 1 328 3 14520607 710020000 0 1 | 3.28 7

14500504 450040000 0 1 1 328 4 14520608 710010000 0 1 | 328 8

14500504 450050000 0 1 1 328 5 14520701 O 0. 0 0O 8

14500504 450060000 0 1 1 328 6 14520801 0266 100. 100. 0. 0. 0. 0. 1. 8

14500504 450070000 0 1 1 328 7 14520901 03742 100. 100. 0. 0. 0. 0. 1. 8

14500504 450080000 0 I I 328 8 *

14500601 710010000 0 | | 328 | AR KRR AR KK AR AR KR AR OK AR R AR AR KK RS R AR KK R o K
14500602 710020000 0 | | 328 2 * structure 4600 : broken loop u tube outlet | *
]4S(X)()()'; 7l(x)'§(xxx) 0 l l 328 3 0 0 oo K e AR o R kR K K ok o ok ok K ok ok o ik ok o e 3 i oo ok ok ok o e KOR A o OK o i R ok 0K oK i ok oK Kk K KOk K
14500604 710040000 0 1 1 328 4 14600000 | 3 2 0 1595¢3

14500605 710040000 0 1 1 328 5 14600100 0 1

14500606 710030000 0 ] 1 328 6 14600101 | 164.0c-3

14500607 710020000 O 1 | 328 7 14600102 1 169.0e-3

14500608 710010000 0 1 I 328 8 14600201 001 2

14500701 0 0. 0 0 8 14600301 0. 2

14500801 0.266 100. 100. 0. 0. 0. 0. 1. 8 14600400 0

14500901 03742 100. 100. 0. 0. 0. 0. L. 8 14600401 435.0 3

* 14600501 460010000 0 1 1 2503 1 *100/Mmm

33 ko Ok K R Ak kR OK OK R K KK SR K KK 0K R KRR R KK R ORI OR R Rk R SOl ok ok ok R ok ok K K KK 3K o K K OROK K R Rk Iwm)l 0 0 O l 250C'3 l

* structure 4520 : intact loop u tubes 2 * 14600701 0 0. 0 0 1

ek A e K oK KK oK K o oK o K KRR 3K R K K R OK K K ok OOK R o R ok ok ko sk ok ok ook ok ok kR ok K o R KK R o kKR KR KRR l46(x)801 ]40’;‘:_3 l(x) |m () 0 0 () l l

14520000 8 32 0 95¢3 14600901 14533 100. 100. 0. 0. 0. 0. 1. 1|

14520100 0 1 *

l452()|0| l ]()(X:_} 3 3 3k o 0 3 0 o e 2Rl K K o 3 30KOK e ko o R K IOKOK R 3O OK K KK R 8 K K oK R o i OK IOK R SO R O K K K OK JOK HOR K
14520102 1 10.5¢-3 * structure 4800 : broken loop u tube outlet 2 *
14520201 003 2 AR HOK R R IOK R AR AK RO A KKK KSR RK SRR SCHCROK R OKROR KR ORISR RRHOIOR Ok kR KR R KOk

14520301

) 2 14800000 1 3 2 0 1595e3



£E-v

14800100 0
14800101 |
14800102
14800201 001
14800301 0.
14800400 0
14800401 435.0

3

14800501 480010000 0 1 1 250e-3 1 * 00/ mm

14800601 0
14800701 0O

14800801 140.3e-3100. 100. 0.

0 0 | 2503 1|
0. 0 0 |
. 0. Lo

0. 0.
14800901 145.3¢-3100. 100. 0. 0. 0. 0. 1. |
*

Ak R dORK ok

PTTITL]

* structure 4620 : broken loop suction leg 1-1

HAAORR AR KK

LR L1

14620000 1
14620100 0
14620101 1
14620102 1
14620201 001
14620301 0.
14620400 0
14620401 435.0
14620501 46201
14620601 0
14620701 0

14620801 54.9¢-
14620901 60).5¢-
*

£

3 2 0 27453
1

31.5e-3

35.0c-3

2

2

3

0000 0 1 | 2546e-3 1 *2546mm
0 0 | 2546e3 |
0 0 0 |

3100 100. 0. 0. 0. 0. 1.1

3 1000 100. 0. 0. 0. 0. 1. 1

LRI L] e o o o kR Ok 302 R NOK RO KK ARk xRk
* structure 4640 : broken loop suction leg 1-2

A0 R ROK R OK K  OK R OR SKKKR AORAOROR R K qokokokok A0k o e ok o o ok ok ok
14640000 1| 3 2 0 27453

14640100 0 1

14640101 | 31.5¢-3

14640102 1 35.0e-3

14640201 001 2

14640301 0. 2

14640400 0

14640401 4350

3

14640501 464010000 0 1 | 2450e-3 | *245mun

14640601 0

0 0 | 24503 1

14640701 0 0. 0 O ]
14640801 54.9¢-3 100. 100. 0. 0. 0. 1.1
14640901 60.5¢-3 100. 100. 0. 0. 0. L1

*

*% AR NK

* structure 4660 : broken loop suction leg 1-2 *

'YLl T T T TTT ]
14660000 1 3 2 0 27453

14660100 0 1

14660101 1 31.5¢-3

14660102 | 35.0¢-3

14660201 001 2

14660301 0. 2

14660400 0

14660501 466010000 0 1 1 5100e3 1 *S510mm
14660601 0 0 0 1 5100e3 1

KRR FrTTTTT ey

* structure 4700 : broken loop pump volume | *
*okokgok *kk L1 L]
14700000 1 3 2 0 27453

14700100 0 ]

14700101 1 31.5¢-3

14700102 1 35.0e-3

14700201 00! 2

14700301 0. 2

14700400 0

14700401 435.0 3

14700501 470000000 0 1 | 455.0e-3 1 *455mn

14700601 0 0 0 1 4550e3 1

14700701 0 0. 0. 0 1

14700801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1

14700901 60.5¢-3 100. 100. 0. 0. 0. 0. 1.

*

* LL AR Ok o ok ok ok ok ko IR RNOKOKRJOR JOK RO R KK
* structure 4720 : broken loop discharge Iegl 1 *

0 S 0 3 3o o o o R R Aok oKk ok KRk

14720000 1 3 2 0 274543
14720100 0 l




Pev

14720001 1 31.5¢-3
14720102 | 35.0¢-3
14720201 001 2
14720301 0. 2
14720400 0

14720401 4350 3

14720501 472010000 0 11 2950e-3 1 *295mm
14720601 0 0 0 1 29503 1
14720701 0 0. 0. 0 |

14720801 S4.9¢-3 100. 100. 0. 0. 0. 0. 1. 1
14720901 60.5¢-3 100, X, 0. 0. 0. 0. 1.1

*

oK 4 o KK o K R K KR K KK KRR K KK KK KKK R AR ROK oK KR R R R 3K 3 K 5K K 36 oK o 3 o o KoK K oK oK ok Rk
* structure 4740 : broken loop discharge leg 1-2 *

3 8 KK K KK oK K A K RO B HOK R KR R K K K I o K R RO K ko ik o R e ok R KR K K R OKOR R OKOK R OK R R R
14740000 1 302 0 27453

14740100 0 |

14740101 1 31.5¢-3

14740102 | 35.0e-3

14740201 001 2

14740301 0. 2

14740400 0O

14740401 435.0 3

14740501 474010000 0 1 1 415.0e-3 | *41Smm

14740601 0 0 0 1 4150e3 1

14740701 0 0. 0. 0 1

14740801 S4.9¢-3 100. 100. 0. 0. 0. 0. 1. |

14740901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. |

*
0K R S K O R IR 3R R SHOR 6l 3K K SKOR KOR R OR KR R R OK K KRR 0K R KOK R 0K 0 K K OK R o ol Rk ok ook ok ok R ok 0k Kok ok
* structure 4760 : broken loop discharge leg 1-3 *

033 R oK ok KR R R ok R K kR K KK R KR K KK RO OK KKK R KR R ok R R Kk R R ok KR Rk kR R R Rk ok Ok Rk
14760000 | 32 0 27453

14760100 0 |

14760101 1 31.5¢-3

14760102 1 35.0e-3

14760201 001 2

14760301 0. 2

14760400 O

14760401 4350 3

14760501 476010000 0t 1 200.0e-3 1 * 200 mm
14760601 0 0 0 1 20003 1

14760701 0 0 0 0 |

14760801 54.9e-3 100. 100. 0. 0. 0. 0. L 1
14760901 60.5¢-3 100. 100. 0. 0. 0. 0. 1.1

*
R R o R o e o K o K AHOK 0K KK K R OK K 30 K oK o K o o ok o ok o o oK o ok o ok KR R ORKOR % R R R KR oK
* structure 4820 : broken loop suction leg 2-1 *

KRR K o R K R K R A K K R R K o K oK KR KK KKK K K K o K oK K R oK R o K o oK KK KK K K KOKAOKOK KRRk KR K R K
14820000 1 3 2 0 27453

14820100 0 1

14820101 1 31.5¢-3

14820102 | 35.0¢-3
14820201 001 2
14820301 0. 2
14820400 0

14820401 435.0 3
14820501 482010000 0 1 | 2546e-3 1 *2546mm
14820601 0 0 0 1 2546¢3 1

14820701 0 0. 0 0 1
14820801 54.9¢-3 100. 100. 0.
14820901 60.5¢-3 100. 100 0.

*

0. 0.0 1.1
0. 0.0 1.1

3k K 3 53 3 KK 3K KR R R SRR SRR K IR K K A K o oK oK ok o o oK o ok ok o ol ok kKK OKOKOKOROR K KR K R KK

* structure 4840 : broken loop suction leg 2-2 *
S o 3 S e e Ko 3K o KR K R R R R KR o oK R o o oK K R ok oK R o KR o K K ok K oK Kk ok 3k ok o ik o o ok ok ok oK kR 3k
14840000 | 3 2 0 27453

14840100 0 1

14840101 1 31.5¢-3

14840102 | 35.0e-3

14840201 001 2

14840301 0. 2

14840400 0

14840401 4350 3

14840501 484010000 0 1 1 2450e3 | *245mm
14840601 0 0 0 1 24503 1

14840701 0 0. 0. 0 1

14840801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1

14840901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. 1|

*

33 35K o R K KRR R R R 8K oK R Ao ek ok R o s R o oR O o K o o ORI K K K R K 3 ook o Kok kK KK Kk koK
* structure 4860 : broken loop suction leg 2-2 *

0 R o ok o oo o o o R R o o R KRR KKK KR R KK S K R K K 3 S ok Kl ok kR SO R KR KR KRR O oK K K
14860000 1 32 0 27453

14860100 0 1

14860101 1 31.5¢-3



SE-v

14860102 1 35.0e-3
14860201 001 2
148060301 0. 2
14860400 0

14860401 435.0 3
14860501 486010000 0 1 1 5100e-3 | *510mm
14860601 0 0 0 1 5100e3 1

14860701 0 0 0 0 1
14860801 54.9¢-3 100. 100. 0. 0.
14860901 60.5¢-3 100. 100. 0. 0.

*

1.1

0. 0.
0.0 L1

LRI LS LS E LT ] RIS LR 2 2] LR ELE L L] ARk AOK KKk

* structure 4900 : broken loop pump voluine *

ook oK 3R oK 3 3K 3 K K ok JOK koK *k ek s R KRR ROk L i
14900000 | 3 2 0 27453

14900100 0 l

14900101 1 31.5¢3

14900102 1 35.0e-3

14900201 001 2
14900301 0. 2
14900400 0

14900401 435.0 3

14900501 490010000 0 1 1 455.0e3 1 *455mun
14900601 0 0 0 | 4550e3 1

14900701 O 0. 0. 0 1

14900801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. 1
14900901 60.5¢-3 100. 100. 0. 0. 0. 0. 1. 1

*

*********************t**i***i*t***t*******t******#t**i*#*************#t*#*#*t**

* structure 4920 : broken loop discharge leg 2-1 *

**#4********‘*****t*************#****!##**********t##‘##**t***#****************

14920000 | 3 2 0 27453

14920100 © !
14920101 | 31.5¢-3
14920102 | 35.0¢-3

14920201 001 2

14920301 0. 2

14920400 0

14920401 435.0 3

14920501 492010000 0 1 1 2950e3 1 *295mm
14920601 0 0 0 1 2950¢3 1

14920701 0 0. 0 0 1

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

14920901 60.5e-3 100. 100. 0. 0. 0. 0. 1. 1
*

xRk FYTL L]

* structure 4940 : broken loop discharge leg 2-2

FTTIT]

AR AR KK KON AR R R R Rk K

*
(AL L LS LEELELLE S

14940000 1 3 2 0 2745%3

14940100 0 1

14940101 | 31.5¢-3

14940102 1 35.0e-3

14940201 001 2

14940301 0. 2

14940400 0

14940401 4350 3

14940501 494010000 0 1 1 4150e-3 1 *4{Smm

14940601 0 0 0 1 4150e3 1

14940701 0 0. 0 0 1

14940801 54.9¢-3 100. 100. 0. O.
0. 0

0. 11
14940901 60.5¢-3 100. 100. 0.
*

0.
0. Lo

P TT T FTYTTILL]

* structure 4960 : broken loop discharge leg 2-3

14960000 1 3 2 0 274%3
14960100 0 1

14960101 1 31.5e-3

14960102 1 35.0e-3

14960201 001 2
14960301 0. 2
14960400 0

14960401 4350 3

14960501 476010000 O 1 [ 200.0e3 1 *200mm
14960601 O 0 0 1 2000e3 1
14960701 0 0. 0. 0O 1

14960801 54.9¢-3 100. 100. 0. 0. 0. 0. 1. |
14960901 60.5e-3 100. 100. 0. 0. 0. 0. |. |
*

*

* structure input thenmal property
*

*

koK g ok

* stainless steel

AR R KKK R K K 3883 3K o o o R KRR K

*‘*ﬁ****ﬁ***ll#‘**'*******‘*****!ll**#***‘#**************4#*#‘#‘*'****i*i#*******
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20100100 bl/fen 1 1 20100256 117315 4.73¢6

* temperture thermal conductivity 20100257 1273.15 4.95¢6

20100101 29426 14.8842 20100258 1473.15 5.2%06

20100102 366.48 16.0929 20100259 10000.0 5.29¢6

20100103 47759 17.9993 *

201(”1(}4 5887] lgss']() e R AR KRR o R o oK R o o K R ORI K R R K 3 K o 3 ok o o ok ok oK KK R R KRR KRk
20100105 (99.82 21.1145 * copper *
20100106 81093 22 8466 A R o o ARk o A0 o R R K R K R0 o o 8 K o R oK o oK R K K R o I KR KK ROR R ok R K RO KR o R OR ok ok
20100107 922.04 24.2297 20100300  thVictn ! |

20100108 1088.71 264788 * temperature thermal conductivity
20100109 100000.0 40. 20100301 27315 384.

* 20100302 37315 379.

* temperature heat capacity 20100303 473.15 374.

20100151 29426 3.8195¢6 20100304 573.15 369.

20100152 360.48 3.99796 20100305 673.15 363.

20100153 477.59 4.2270c6 20100306 873.15 353

20100154 58871 4.3552e6 *

20100155 699.82 4.4465¢6 * temperature heat capacity
20100156 81093 4.5630c6 20100351 273.15 3.4496¢6
20100157 92204 4.6250c¢6 20100352 293.15 3.4496¢6
20100158 1088.71 475026 20100353 373.15 3.5661¢0
20100159 100000.0 1.0¢7 20100354 573.15 3.7184¢6

* 20100355 1000.0 3.7184¢6

a3 3 e A 3 R oK S ko A R SRR K K K sk ok ok 3K KRR KK KKK R K KK KRR KOK R OK R OK R R O R K R K K R R K R K o K ok o Kok K 201(”356 2(XX)O 37'84@6

* nicrom heater * *

Sk R KRR KKK oK KKK RK S SR Ko o KoK KoK KoK oK oK o KoK oK o KRR K R K K R K KKK K ok oK o o R R ok Kk K * *
20100200 thl/femn 1 I * general table *
* temperature thermal conductivity * *
20100201 27315 8.78 * core heater power at C18002 & 19001

20100202 293.15 8.78 20288800  power

20100203 57315 13 20288801 -100  0.0c3

20100204 773.45 13.81 20288802 0.1 0.0e3

20100205 1073.15 18.83 20288803 S0 10.0e3

20100206 1273.15 2218 20288804 10000  10.0e3

20100207 1473.15 25.82 *

20100208 10000.0 2552 * core heater power at C19002 & ¢19003

* 20288900 power

* lemperature heat capacity 20288901 -100  0.0e3

20100251 273.15 3236 20288902 0.1 0.0e3

20100252 37315 3.23¢6 20288903 50 200e3

20100253 573.15 3.62c0 20288904 10000 2003

20100254 773.15 4.10e0 *

20100255 1073.15 4.6lc6 * *




LE-V

* control variable *
* *

*
*****#******‘***#************’.**‘***l‘**********************i*‘*****#**#**##****
* control variable 001 : pressurizer normalized water level *

o 0 ok ok o ok s ok R LR LT e o ek o R o o K oK K
**20500100 pzmivl sum  LILIYL 08 1 3 0. 1.*1.1i11=1/otal Iv]
**+20500101 O. 90.0e-3  voidf 510010000

**20500102 90.0e-3  voidf 510020000

**20500103 90.0e-3  voidf 510030000

**20500104 90.0¢-3  voidf 510040000

**20500105 90.0¢-3  voidf 510050000

**20500106 90.0¢-3  voidf 510060000

**20500107 90.0e-3  voidf 510070000

**20500108 90.0e-3  voidf 510080000

**20500109 90.0e-3  voidf 510090000

**20500110 90.0e-3 voidf 510100000

*

Kok ok e ok Aok kR k. xEk
* control variable 002 : intact loop sg nonmalized water level *

RNk ok FA Rk

20500200 sganlvl sum  0.5128205 099 | 3 0. 1.*0.5128205=1/total Ivl
20500201 0. 4.le-l1  voidf 610010000

20500202 4le-l  voidf 610020000
20500203 d4le-l  voidf 610030000
20500204 d4le-l  voidf 610040000
20500205 95.0e-3  voidf 620010000

20500206 215.0e-3  voidf 630010000
*

***’I**#’I’I‘**!**************’I*****#**********************‘*#***********#*##******

* control variable 003 : broken loop sg normalized water level *
t*t*t*#*********#t**!*#*t**************#****ttt*****’k*****#*#*#**##**##***t****
20500300 sgbnlvl sum 05128205 0.99 1 3 0. 1.*0.5128205=1/total Ivl

20500301 0. 4de-l  voidf 710010000

20500302 4.le-I  voidf 710020000

20500303 4.le-l1  voidf 710030000

20500304 4.le-l  voidf 710040000

20500305 95.0¢-3  voidf 720010000

20500306 215.0e-3  wvoidf 730010000

*

* *
R sg a feed water control ------eeevereneees *

* *

L) K o KR K oK A
* control variable 004 : intact loop sg heat removal amount *
AR ARRORNR R *k ook oKk ok KR FTTT]
20500400 sgaheat sum 1. 0. 1
20500401 0. 1. g 610010000
20500402 1. q 610020000
20500403 l. q 610030000
20500404 I. g 610040000
*
* * ok
* control variable 005 : intact loop sg feed water ugj-ufj *
oKk FTrIIII
20500500 augj-uff sum 1. 0. |
20500501 0. 1. ug 603000000
20500502 -1 ufj 603000000
x*
* control variable 006 : intact loop sg feed water flow rate *
»
20500600 afeed div 1. 0. 1
20500601 cntrlvar 005
20500602 cntrivar 004
*
Foomeenn sg b feed water control ------e-eeeee-¥
*
Aok ok K LIRSS E 2 L2 2]
* control variable 007 : broken loop sg heat removal amount *
T 3003 30K o o oK oK FTIILIL]
20500700 sgbheat sum 1. 0. |
20500701 0. L. g 710010000
20500702 1. q 710020000
20500703 1. q 710030000
20500704 1. q 710040000
*
* K * ok Aok oR ko
* control variable 008 : broken loop sg feed water ugj-ufj *

20500800 bugj-uff sum 1. 0. 1
20500801 0. 1. ug 703000000
20500802 -1, uff 703000000
*




8E-V

8 AR R AR K KRR 2K R K K K K R K K JOK KRR K OKOK SR RO K K K K K K 0K K K 3K K K Kok K ok ok K KRR Rk KOOk

* contim] vanable (X9 : broken loop sg feed water flow rate *

0 ko o o R R KR ROR O OK R R R ROR R OR R R R KK R R KR 0K R KOK KK R 30K K KR 3k 30K ROK IR R R KK Ok R 0K KOk K
20500900 bfeed div I O 1

20500001 entrlvar 008

20500002 entrdvar - 007

ARk o o iR K R K R RO KR R KOk 0K 5 KK 38R Rk K K K 0K 30K K K 6 3 3R 3K 3K 8 e o ok 30K B R o e Ok K K Sk ok ok ok oK ok ok ok ok

* control vanable 010 : stcam line steam dump *

Aok ok ok o ok ROk R R R R JOKOK BRSO R BOKOOR R I . K SRR KKK O KR KRR K KK 3K R KRR KK R KRR KRR K
20501000 stmdump sum 1. 0. 1

20501001 0. 1. cntrlvar 006

20501002 I cntrlvar - 009

*

*

- pUmp---pump---pump---puInp---puinp---pump---puinp---pump---puinp---pump---pump--*
* pump simulation *

*--PUMp---pump---pump---punmp---puing--- pump---pump---puinp---pumnp---pump---pump-*
*

RHKRRRRIARKK (folofe car] FFFFFREFERRRRER
* *

* 3710000 cold leg inintact loop

* 4710000 cold leg in broken loop

* 4910000 cold leg in broken loop

* 5210000 surge line in intact foop hot leg
*

*. *

3k K Ok Ok Ok "“ﬂc( I()Op Rk ok K KK K K K ok ok ok

B R K K R K KK K K R R KK K KR K OR K ok ok o K R KRR OROK R KR ROk R R koK KRR KRR R R
* component 001 : pump bypass line junction | intact loop *

Ao R R KRR R KK KKK KKK KKK AR Ko oo o oo 3 o o oo o o o K 3 KKK KR KK K A KKK K HOK K K
*

0010000 apumpjl sngljun
0010101 364010002 002010001 0. 25 2.5 000000
0010201 0 0. 0. 0.

*

A3 0k 20 30K K K R KK R R KK R K KK K K K R R 0K R KRR K KK 3K K R R KK K oK R K o KOROR RO R 0K R K KOk R
* component 002 : pump bypass line 1 in intact loop *

A0 A o A o o o o o a0 o o o R R R A o ok o R ok Rk R kR KK KR KR R Ok R R Rk R R R ok ok kR K

*

0020000 apmpbl  pipe * name

0020001 4 * number of voluine
0020101 1.3136e-3 4 * flow area of volume
0020201 0. 3 * flow area of junction
0020301 650.0e-3 4 * flow length
0020401 0. 4 * volume of volume
0020501 0. I * azimuthal angle
0020502 0. 2

0020503 0. 4

0020601 0. 4 * inclination angle

*0020701 elevation change

0020801 4.572¢c4 40.8%-3 4  *roughness, hyd. dia.
0020901 0.2 02 I *losscoeff.

0020902 0.2 0.2 2

0020903 02 0.2 3
0021001 00000 4 * flag of volume

0021101 000000 3 * flag of junction

0021201 003  850000. 435. 0. 0. 0. 4 *ic.of volume
0021300 0 * i.c. ctrd word of junction
0021301 0.0 00 0 3 * i.c. of junction

*
A28 o o 6 R R R R KR o K R R SR K e ok o ok i o Bl ol ek ok R ok o e ek ok B R R ok ok o ok ol o o KK K R R HOR ok ok K koK
* component 003 : pump junction 2 in intact loop *

3 2 e o R S A e R R K o R S S R IO IR ORI KK KO SO ORI JOKOR 0K RO KKK

*

0030000 apump)2 sngljun
0030101 002040002 004010001 0. 1.0e-6 1.0c¢-6 000NX)
0030201 0 0. 0. 0.

*

3 e K e ek ol e e i R K R ROK e KR SR KR KR FOR KK S OR SOR S CCIOR ROKOIOIOR KR OROK 00 Ok ok o K 0K 0Ok ok oKk
* component 004 : pump line | in intact loop *

LELELLEEEEL LRSI L A2 s 2 b s sl s s s s i b R 2 ]
*

0040000 apmpl pipc * name

0040001 1 * number of volume
0040101 1.3136¢-3 1 * flow arca of volume
*0040201 no junction

0040301 2500c-3 | * flow length
0040401 0. | * volume of volume



6¢-v

0040501 0. ! * azimuthal angle
0040601 0. | * inclination angle
*0040701  elevation change

0040801 45724  40.8%-3 | * roughness, hyd. dia.
*0040901  no junction

0041001 00000 | * flag of volume
*004 1101 no junction

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

*(0041301 no junction

*

o ROk K KK R Rk oK 38 oK MK O R KR oK K K

e 3 oK o ok o3 oK ook ok oK

* component 007 : pump junction 4 in intact loop *
330K oK e 36 o K K 2o K ok ok Rk Sofokokok ok ok

*

0070000 apumpj4 undpjun
0070101 004010002 008010001 0.* 1.0¢-6 1.0e-6 000000
0070200 | 501 cntlvar 011

* velf  velg

0070201 -1.0e10  -1.0e10 00 O.
0070202 -10. -10. 0. 0
0070203 0. 0. 0 o
0070204 10. 10. 0 o

0070205  1.0¢10  1.0el0 00 O,

*

A 0K OR R oK ok K K RO A0 Rk Ok K ARk ARk ok

* component 008 : punip line 3 in intact loop *

F KA AR K K AR oK K K 3K R R KRR RO OR KK KR ESEEEL L L)
*

0080000 apinp3 pipe * nane

0080001 1 * number of volume

0080101 1.3136e-3 |
*0080201  no junction

* flow arca of volume

0080301 250.0e-3 |1 * flow length
0080401 0. 1 * voluine of volume
(080501 0. | * azimuthal angle
0080601 0. 1 * inclination angle

*0080701 clevation change

0080801 4.572¢4 40.89%-3 | * roughness, hyd. dia.
*0080901  no junction

0081001 00000 | * flag of volume
*0081101 no junction

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

*0081301 no junction

*

* 2000 N o o kKK K

* component 009 : pump junction 5 in intact loop *
pol pumpj

KRN Y Aok oK *

*

0090000 apumpj5 sngljun

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

*

T FTTIT] ok Aok ok ok o
* component 010 : pump by pass line 2 in intact loop *

*

0100000 apmp2  pipe * name

0100001 4 * number of volume

0100101 1.3136e-3 4 * flow area of volume

0100201 O. 3 * flow area of junction

0100301 650.0e-3 1 * flow length

0100302 650.0e-3 2
0100303 650.0e-3 4

0100401 0©. 4 * volume of volume
0100501 0. 4 * azimuthal angle
0100601 0. I * inclination angle
0100602 90. 2

0100603 0. 4

*0100701 elevation change

010080 4.572¢4 40.89%-3 4 * roughness, hyd. dia.
0100901 02 0.2 | * loss coeff.

0100902 0.2 02 2

0100903 0.2 02 3

0101001 00000 4 * flag of volume
0101101 000000 3 * flag of junction
0101201 003 900000. 435. 0. 0. 0. 4 *ic of volume
0101300 0 * i.c. ctrd word of junction
oio1301 00 00 0 3 * i.c. of junction
3
2 kR ok SR AR O B R o o R R o o ok o oKk R
* component 01} : pump junction 6 in intact loop *
»ok ARk kR Aok
*




or-v

00000 apumpj6  sngljun
OO0 010040002 372010001 0. 5. S, 000100 * K=10.
010201 6 0. 0. 0.

e ok R Ak K R R R K R R RO K R o i R KK RO R R K R R R R KO R R OKOK R OR SOOI R R R R R X

* component 020 : pump pressure <<SINKER>> in intact loop *

AR OR A ROK K K K KKK KKK AR K KK AR OK K KK 30K 3K K K KR K K K K K oK K K oK KK AR AR KK K Rk R Kok KKK
(0200000 aoutlet  tndpvol

0200101 236723 0. 106 1800 0. 0. 45724 0.0 000X)

0200200 003 O empfO04010000

0200201 0. 830000. 0.

0200202 1000. 830000, 1000.

*

AR R 3R KK 3R 3 K e K SR Kk e oK SR K ok ok K i 3 3 S R ok 3 K sk R K K K R Kk 3 K OK 3K K R R R RR 3 R KoK KK R R KR K
* component 021 : pump pressure sinker junction in intact loop *

30 B R e o e R R R IR R K R R R K K e R KOK E KR KT KRR ROR R OR R K OR OROR OKROR SR R 0ROk ROk ok
*

0210000 aoutletj  sngljun
0210101 004010002 020010001 0. 1.0e-5 1.0e-5 000XXX)
(0210201 0 0. 0. 0.

*

30 e o e oo ook ok ROk R o Rk oK K O R R RO 30K R K 30k 308K ko8 k0 R R K 8 8 K i i R K K R R ROK kR Kk K
* component 022 : pump pressure <<SOURCE>> inintact loop *

K RO o oK ROK A KR R KR R R K HOK R KK K OK R R K R KR K A HOR KO SKK K KR R KRR R K 0K K K 30K KRR
0220000 amlet  tmdpvol

0220101 2.3672¢-3 0. 1.06 1800 0. 0. 45724 0.0 00000

0220200 003 O  tempfOO8010000

0220201 0. 900000, 0

0220202 TN, 900000, 1000.0
*

00K oK R R R K K R KK RO R KK K K IR KK R K KK KR A R R KK K R R KKK R K ok o ok KK Ok R o 0K
* component 023 : pump pressure source junction in intact loop *

3 2 e ok ok R o o oK e ok o ok ok oK ok ok ok ok ok oKk ok o sk o ok oKl kR ok Kl ok Kok 0ROk kR K o ok K ok K ok R koK ok ok KOk ok ok Rk
*

0230000 ainletj  sngljun
0230101 022010002 008010001 0. 1.0e-S 1.0e-S 000000
0230201 0 0. 0. 0.

*
*

* *

*ARRRERERRRR by okon loop ***krsatterints

*
*

*

cold leg | in broken loop *

* %

0300 3 5 A0 R AR KR o Rk oK KA K o o A R KKK AR R o R R o A R i R ROk R 0KOKOR R K
* component 031 : putnp bypass line junction | in broken loop *

3k o 30 3 02K K KRR K K R R o K 3 KK K KK R e o oKk o o o o ok o Rk ok ok ok ok ok ook e ok ok oKk Kk K Ok K
*

0310000 bpumpjl sngljun

0310101 466010002 032010001 0. 2.5 2.5 000000

0310201 0 0. 0. 0.

*

a0 o R o KR K K KK K K 30K oK K oK R oK 3K o K o 3 oK o oKk KoK 3K K KK 3K oK 3 3 o KK K o R R K OK R K R KK ROk ok K

* component 032 : pump bypass line | in broken loop *

3¢ e ok o 3 o o 3K 3K o ok i K R 30K o ok SR ok R o o KR ok o8 o 8 R ol ol o o ok sl o Ak skl ol s e A b K o 8 OKOKOK KR KK IOK R ROk
®

0320000 bpmpbl  pipe * name

0320001 4 * number of volume

0320101 1.3136¢-3 4 * flow area of volume

0320201 0. 3 * flow area of junction

0320301 650.0e-3 1 * flow length

0320302 195.0e-3 2
0320303 650.0¢-3 4

0320401 0. 4 * volume of volume
0320501 0. 4 * azimuthal angle

0320601 0. { * inclination angle

0320602 -90. 2

0320603 0 4

*(320701 clevation change
0320801 4.572¢4 40.8%-3 4 *roughness, hyd. dia.

0320901 0.2 02 | * Joss coefl.
0320902 0.2 02 2
0320903 0.2 02 3

0321001 00000 4 * flag of volume

0321101 000000 3 * flag of junction

0321201 003 850000. 435. 0. 0. 0. 4 *ic. of volume
0321300 0 * i.¢. ctrf word of junction
0321301 00 00 0 3 * j.c. of junction

*

A AR KR KR 20K R K R R R oK KRR SR R SRR oK R 3 o KK Ao R KR R ok ok Sl kR K OKOIOKR 0K
* component 033 : pumip junction 2 in broken loop *

00 R R o R R KRR R KR R KR R ook R o ok ok ok o o ok ok o ok ok R ko R KK e RO ROKCR KR ROKOK OK K ok ok K
*



v

0330000 bpumpj2 sngljun
0330101 032040002 004010001 0. 1.0e-6 1.0e6 000000
0330201 0 0. 0. 0.

*

KRR K R R K S 2R K oK 0K OK B Ok 0K KRk ok 3k aok R Ak ok kR Aok ok Kk

* component 039 : pump junction 5 in broken loop *
**#***#****‘*****************#************#*******i**#**l******i**************t

*

0390000 bpumpj5 sngljun
0390101 008010002 040010001 1.3136e4 1.0 1.0 000100
0390201 0 0.1 0.1 0.

*
**#*******#************#**********#********##**************#*********##*#**##'*
* component 040 : pumnp by pass line 2 in broken loop *

R K S ool o 0 o o ok ek oK 3K K K 3K oK K K o R K K A ek Ok R R Rk

*

0400000 bpmp2  pipe * name

0400001 4 * number of voluine
0400101 1.3136¢-3 4 * flow area of volume
0400201 0. 3 * flow area of junction
0400301 650.0e-3 1 * flow length

0400302 650.0e-3 2
0400303 650.0¢-3 4

0400401 0. 4 * volume of volume
0400501 0. 4 * azimuthal angle
0400601 0. 1 * inclination angle
0400602 90. 2

0400603 0. 4

*0400701 elevation change
0400801 4.572¢4 40.8%¢-3 4 * roughness, hyd. dia.

0400901 0.2 0.2 1 * loss coeff.
0400002 0.2 0.2 2
(400903 0.2 0.2 3

0401001 00000 4 * flag of volume

0401101 000000 3 * flag of junction

(401201 003  850000. 435. 0. 0. 0. 4 *ic. ofvolume
401300 0 * i.c. ctrd word of junction
0401301 00 00 0 3 * i.c. of junction

*
!*#*********#****it********#*****t*******t************#**#t&t*****#***#*t‘***‘*
* component 041 : pump junction 6 in broken loop *
!*#*tt******************t***********‘*#*#**#!*i********t*#**#*t***************#
*

0410000 bpumpj6 sngljun

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

*

* cold leg 2 in broken loop *
*

Ty

* component 061 : pumnp bypass line junction 1 in broken loop *

LL AL L] e o o ok kXK
*

0610000 bpumpjl sngljun

0610101 486010002 062010001 0. 2.5 2.5 000000

0610201 0 0. 0. 0.

*

T

* component 062 : pump bypass line 1 in broken loop *
OO kR R Rk

*

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 650.0e-3 1 * flow length

0620302 195.0¢-3 2

0620303 650.0e-3 4

0620401 0. 4 * volume of volume

0620501 0. 4 * azimuthal angle

0620601 0. 1 * inclination angle

0620602 -90. 2

0620603 0. 4

*0620701 elevation change

0620801 4.572¢-4 408%-3 4  *roughness, hyd. dia.

0620901 0.2 0.2 1 *loss coeff.

0620902 0.2 02 2

0620903 0.2 0.2 3

0621001 00000 4 * flag of voluime

0621101 000000 3 * flag of junction

0621201 003 850000. 435. 0. 0. 0. 4 *ic. ofvoluine

0621300 0 * i.c. ctrl word of junction

0621301 00 00 0 3 * i.c. of junction

*

ok LEITT o AR REK R

* component 063 : pump junction 2 in broken loop *




v

AR RO N O R R OK R K A OR  R RRR OR  K  RK  aKOR R KR R R K OR K

*

0630000 bpump)2 snglun
0630101 062040002 004010001 0. 1.0c-6 1.0c-6 000000
0630201 0 0. 0. 0.

*

KK HOR OK KKK R KK O KM KK K R KK R K K KR K 3K R R A K R o ok K o 3 oK KK RO oK R R oK K Rk OK Ok
* component 069 : pump junction 5 in broken loop *

A0 0 R RO R R K R R R oK ik kA RO 3K i ko R A0k oK 38 K R o ok e e ok R ok oK Kok ik kR ROR KKK R ROKOR RO
*

0690000 bpumpjs  sngljun
0690101 008010002 070010001 1.3136¢4 1.0 1O 000100
0690201 0 O.F 0.1 0.

*
3630 AR AR R K ROIOK R K K K HOK OK KK KKK KKK R KK OR300k 0K 3Kk ok B K R ok Kk ok i ook ok ok Kok ok Kk
* component 070 : pump by pass line 2 in broken loop *

koo o o ok o s ok ook s of ok ok e 3k ok ok oK o oKk kR R R o 3k Ak ok 30K OK AR 0K K K 30k 30Kk o Kk K K kR KKk K K KRk RO KOK
x*

0700000 bpmp2 pipe * nanme
0700001 4 * number of volume
0700101 1.31306¢-3 4 * flow area of volume

0700208 0. 3 * flow area of junction
0700301 650.0e-3 1 * flow length
0700302 650.0¢-3 2
0700303 650.0e-3 4

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

0700601 0. ] * inclination angle

0700602 90. 2

0700603 0. 4

*0700701  elevation change
070080t 4.572¢4  408%¢-3 4 * roughness, hyd. dia.

0700901 0.2 0.2 ! * loss coefT.

0700902 0.2 0.2 2

0700903 0.2 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 * i.c. ctrl word of junction
0701301 0.0 00 0 3 * i.c. of junction

*

30003 e 3 ek Rk oK o 3k o K oK ok i B 3l o o R R R R RO R oK K 6 e o oo ok o o ke ok ok ok o e ok okl o o ko ok K HOR K
* component 071 : pump junction 6 in broken loop *

3 o 3k 8RR KRS RO R R IR KKK o o A o o F 8 K K 6 K O A OROR HOKOK
*

0710000 bpumpj6 sngljun

0710101 070040002 492010001 0. 5. 5. 000100 *K=10.

0710201 0 0. 0. 0.

*

*

*... *
ek control variables : for the sake of pump flow rate *
* *

*

A0 3 o o 30K ok o o o o K S KK o o o 3K o oK K 3K K o R R 38 R o o R KR A R R o o ol o oo oK R o R R oK

* control variable 011 : pump flow rate *

K R o o R o o e o i ok oK KR oK K ok ke o R K o o o a0 R K S o KKk ok 3K oK 3K ol ok ok oK ok ok ok ok o R oK 5K K K ok K
20501100 acldvel sum  }. 0. 1

20501101 0. 1. mflowj 009000000

20501102 1. mflowj 039000000
20501103 1. mflowj 069000000
*
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Appendix B Input Deck for Drain-down Calculation (Run01)
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*

*

*

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

*

*

¥ pesart input for drain down transient

*

0000100 restant transnt

0000101
0000103

un
1127

* time step cuds

0000201

28.

*0000202  55.
0000203 1200.

* restart number

000204 2000, 1.6 5.0e-2 00003 2000

*

*

* minor edits

LI

*

0000301 p 220010000

0000302 p 3720100000 *p¥

0000303 p 330010000 *p2

0000304 p 360010000 *p3

0000305 p 364010000 *pd’

0000306 p AT200(0K *pl

0000307 p 440010000 *p2

0000308 p 460010000 *p3

0000309 p 466010000 *pd

0000310 p 610040000

0000311 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 tempt 466010000 * broken loop suction
0000327 tempg 466010000 * broken loop suction
0000328 tempf 49201000 * 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

1-6 1.0c-2 00003 1000 S0000 2000000

1.-6 5.0¢-2 00003 100 1000000 20000000
[.-6 5.0c-2 00003 1000 1000000 20000000
1000000 20000000

*

0000333 tempg 200010 * core upper

*

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

0000343 mftowj 475000000  * broken loop cold leg | flow rate
0000344 mflowj 495000000  * broken loop cold leg | flow rate
0000345 mflowj 991000000  * break flow : intact cold leg
0000346 mflowj 993000000  * break flow : broken cold leg 1
0000347 mflowj 995000000  * break flow : broken cold leg 2
0000348 mflowj 997000000  * break flow : reactor lower plenum
*0000349 mflow) 987000000  * sg blowdown flow

*

0000360 voidg 364010000

0000361 voidg 466010000

0000362 voidg 486010000

*

*0000370 cntrlvar 001
0000371 cntdvar 002
0000372 cntdvar 003
0000373 cnulvar 021
0000374 cotidvar 022
0000375 cntrlvar 023
0000376 cntrvar 024

* pzr nommalized water level
* intact sg normalied water level
* broken sg nonnalied water level
* suction leg water leverl in intact loop (C370)
* suction leg water leverl in broken loop 1 (C470)
* suction leg water leverd in broken loop 2 (C490)
* reactor water lever under legs (C160+C 180+C190+C200)

input change *

blowdown simulation *

I R N T T T T

*

**++* control cards for blowdown phasc **
* *

*

0000521 p,220010000 ge null 0 0.3507¢6
0000522 p,220010000 ge null 0 0.3507c6
0000523 p,220010000 ge null 0 0.3507¢6 * broken loop blowdown 2
0000524 p.220010000  ge null 0 0.3507¢6 * reactor blowdown

0000525 p,220010000 ge null 0 0396 n * power tnip(if p>0.37, then power off)
*0000526 p. 710010000 ge null O 0.56e6 n *sgblowdonw

*

* intact loop blowdown
* broken loop blowdown |

2 5 S5 o

* *

-blowdown---blowdown---blowdown---blowdown---blowdown---blowdown---blowdown--*

-blowdown---blowdown---blowdown---blowdown---blowdown---blowdown---blowdown--*
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delete or addition

*  * ¥

*

*

*** delete cards for blowdown phase  ***
*

*

0010000
0020000
0030000
0040000
0070000
0080000
0090000
0100000
0110000
*

0200000
0210000
0220000
0230000
*

0310000
0320000
0330000
0390000
0400000
0410000
*

0610000
0620000
0630000
0690000
0700000
0710000
*

6000000
6010000
7000000
7010000
8110000
8900000

*

apumpjl  delete
apmpbl  delete
apumpj2  delete
apmpl  delete
apumpid  delete
apmp3  delete
apumpjs  delete
apmp2  delete
apumpj6  delete

aoutlet  delete
aoutletj delete
ainlet  delete
ainletj  delete

bpumpjl  delete
bpmpb!  delete
bpumpj2  delete
bpumpjS  delete
bpmp2  delete
bpumpj6  delete

bpumpjl  delete
bpimpbl  delete
bpumpj2  delete
bpump)5  delete
bpmp2  deletle
bpumpj6  delete

feed 2 delete * secondary system feedwater
feed_jal delete * secondary system feedwater
feed b delete * sccondary system feedwater
feed_jbl delete * secondary systemn feedwater
shd-j2  delete * secondary system steam dump
stndump  delete * secondary system steasn dump

20501100 acldvel delete * control card for pump
*

*

*

** addition cards for blowdown phase  **
*

*
*

*k ko ook Ok

* component 371 : intact discharge leg junction 1
WA RO

*

3710000 dljl sngljun

3710101 370010002 372010001 0. 0.05 0.05 020000
3710200 0 026086 0.26086 0.

*

Py

AR AR KK

* component 471 : broken discharge leg junction 1-1

PrTI ok ko K gy

*

4710000 dijl-1 sngljun

471010t 470010002 472010001 0. 0.05 0.05 020000
4710201 0 042635 042635 0.

*

o o ook ok K *

* component 491 : broken discharge leg junction 2-1

LA LS 2

*
4910000 dlj2-1 sngljun
4910101 490010002 492010001 0. 0.05 0.05 020000

4910201 0 042635 042635 0.
*

* *
HORNOK AR |nm‘ |00p blowdown AR ROk AR K
* *

*

Mok ARk Rk Rk

e OR BONOKROK ROK R K R KR o ok Kk K

* component 991 : intact loop blowdown valve

*

» R L * A2 AR KN R K K K KKK KK KK RO KR

*

9910000 intbdj valve
9910101 364010002 992010001 3.4e-S 10. 10.000100
9910201 0 0. 0. 0.

9910300 trpvlv
9910301 521
*
Fookok ok oo oo ook o o K
* component 992 : intact loop blowdown boun *
ok - FAR AR K

9920000 intbd  tmdpvol
9920101 1.0e6 2. 0. 0. 90. 2. 45724 0.0 00000
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9920200 002
9920201 0. 120000, 1.
9920202 1.0e6 120000. 1.

*

K e m e e ——————e e e *

Frxeeix broken loop blowdown #¥#erssetes
* *

*
e 3 R R K KK K K K K R oK KK R K 3 KA R R K KRR O KK K KRR K K kR R OR SOKRKCROROKOIOR R R Rk o ok ok ok
* component 993 : broken loop blowdown valve | *

AR K RROKIOK K HOR K R R R R R IR R OK KR oo o o o o o KR o o oK o R KKK oK o o o KR ok K KK K
*

9930000 intbdj valve

9930101 466010002 994010001 3.3¢-5 2. 2. (XX100
9930201 0 0. 0. 0.

9930300 tpvly

9930301 522

*

3R K e 3 3 K ORI IOK KO SRR K R ORI KRR IOK SRR K K KOOI HOK 00ROk SOK kO KO 30K KR ok ok ok
* component Y94 : broken loop blowdown bounday 1 *

ook o 30 oK K ok R K R R 3K KR KR HOK KR K K K O K K R R K R KK 3 0K K o oK o K ok o ok ok ok Kok o ok ok o ok ok ok ok ok ok
9940000 intbd  tndpvol

9940101 106 2. 0. 0. 90. 2. 45724 0.0 00000

9940200 002

9940201 0. 120000. 1.

9940202 1.0e6 120000. 1.

*

A0k o KOO HHROK R K K R KKK OIOR SR KRR SOK ORI KR IR IR R R R OKOR OKOROK K OHOR K IOROR R OR R OR RO R R ok ok
* component 995 : broken loop blowdown valve 2 *

0 e o 0k ok kR Rk R KR OK 3K OHROKOR A KO RO K R OR 3R 0K R Ol i kR R i R R iR 0K 08 R OK OKOR K Sk R i R kR R R R kK ok ROk ok
*

9950000 inthdj valve

9SOL0T 4860102 996010008 3.3e-5 2. 2. 000100
9950201 0 0. 0. O

9950300 tpvlv

9950301 523

*

e 3K o 5 K K K R ok o KKK 3K K KK KK 3K KK A K KK 3K 6 K o o K 3K 3 K K K Ok 3k K 3K K 3K oo ok oK i K ok K KoK O kK KOk KoKk Sk ok ok
* component 996 : broken loop blowdown bounday 2 *

3 HOR A o ROK R K K OR K K K OK R o R R o KK OK K K ko ok kol K i RO KO 0K KKK K ROl R K K KOK SOR s koK R ok o
9960000 intbd  tnwdpvol

QU6010F 1.0c6 2. 0. 0. 9. 2. 45724 0.0 00000

9960200 002

9960201 0. 120000. 1.

9960202 1.0c6 120000. 1.

*

* *

R L L] reactor hIOWdOWn ARRKRIRAR R KRR
* *

*
330 3K o o 3R KON R R IR R IR R K R K o o 0 o R o K R R R R R o e e Kk  KOR KON K K Ok K
* component 997 : reactor blowdown valve *

0o b o kR ok o ook 0 K 0K AN RO B 2K K R R 0 R e oK K K Ok 30K o ok SRk ok o KOR KO AOK R K

*

9970000 mxbdj valve

9970101 160010001 998010001 3.52¢-5 2. 2. 000100
9970201 0 0. 0. 0.

9970300 upvly

9970301 524

*

A0 30 o o K A R R AR O K K K R S 5K B R K R RO R R KK R K KOk 3 R R A R o R o o R R ROk o K Ok R ok o
* component 998 : reactor blowdown boundary *

o3 e o oo oK R ORROR K K A R R R R R R K o K R 3 oo R A R R K K o ok o S ol R ok ok KR R RO
9980000 mbd  tmdpvol

9980101 1.0e6 2. 0. 0. 90. 2. 4.572¢c4 00 00000

9980200 002

9980201 0.  120000. 1.

9980202 1.0c6 120000. 1.

*

* x*

**% g blowdown for pressure control *** This will be deleted soon after blowdown
* *

3R AR AR R K R R A R oo o o o 2 8 3 oo A o a0 o 8 B ok o ok R R 8 ol 3t 3 8 ko e 3 o o0 SO OROK KR KRR KR K
* component 987 : sg blowdown valve *

3o oo o ool o ok o K R B o o o s o s ol 2 K ORI 0K 3 8K K R o ok o K R O R K kR R K
-

**9870000 sgbdj valve

9870101 810010001 988010001 0294 2. 2. 000100

**0870201 0 0. 0. 0.

9870300 upvlv

**9870301 526

*

240k o o ol 3 3 3 ok ok ok o Kk o o oK ok o o 3 oK o K 3K R R K K R R 3 o e K R K ok o S o ok ok Rk sk ok ok o ok R i kR oK Rk R ok
* component 988 : sg blowdown boundary *

HK KRR AR ROR 3R S AR R R R KK R R 3 OK K K R 2K K o oK K o o ook oK KoK ok o o o o o ok KOk
**9880000 sgbd  tmdpvol

9880101 1.0e6 2. 0. 0. 90. 2. 4572¢4 0.0 00000

*¥9880200 002

**9880201 0. 120000, 1.

**9880202 1.0c6 120000, 1.

*
* *
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* general lable *
* *
* core heater power at C18002 & C19001

20288800 power

20288801 -100  0.0e3

20288802 0.1 0.0e3

20288803 50 0.0e3

20288804 70 003

20288805 80  0.0e3

20288806 10000  0.0e3

*x

* core heater power at C19002 & C19003
20288900 power

20288901 -100  0.0e3

20288902 0. 0.0e3

20288903 50 1003

20288904 70  10.0e3

20288905 80  0.0e3

20288506 10000  0.0e3

*

*

* *

FAdkkpkaskE control variables : for the sake of blowdown phase *

* x

*

AR A AR R R R K o HOK R KOR K K KoK kK Aok ok 3ok o oK o o oK ok ok ok ok kK
* control variable 021 : suction leg water level in intact loop (C370) *

R o K R A o R R K K R K K KR K R ARk ok A AOR Rk Ok AR KON

20502100 intivi sum 1. 065 1
20502101 0. 0.65 voidf 370010000
*

Ao o o K AR K ROK K 3k o0 oo oK ok Kk oK Kk EL]

* control variable 022 : suction leg water leverl in broken loop 1 (C470)  *
020 a0 o oo R o R K oK o K o ok S EE LTI EES L) * kK ARk Aok o ook Rk

20502200 brkivil sum 1. 0455 1
20502201 0. 0455  voidf 470010000
*

KR KK K KKK KKK K R R oK Rk * ek koK ok *k

* control variable 023 : suction leg water leverl in broken loop 2(C490)  *
**********i*t##t*#*****t**#****ttt*#*******#*****ttt**#***#****#**********#ﬂ***
20502300 brklvi2 sum 1. 0455 1

20502301 0. 0455  voidf 490010000

>

*t*******************ﬁ******************'*!‘##**‘*****#t**'***‘************#*#*

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

A AR A OROR R KK ok ook R ROR A OR K oK AN KRk AR AR KRR R KKK

20502400 rxlvl
20502401 0.
20502402
20502403
20502404
20502405
20502406
20502407

*

suin
008

1.
voidf
voidf

voidf
voidf
voidf
voidf
voidf

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




(40,

*

*

SNUTT Hot Leg Break LOCA Analysis Input Deck with RELAPS/MOD3 |

[pp—
*

w2 estart input for post blowdown in hot leg break transient

*

0000100
0000101
0000103

restiut transnt

nn
27194

* time step cards

0000201

281

0000202 1200.
0000204 1208.
0000205 1250.
0000206 1320

* restart nuinber

A0 1.0e-2 00003 1000 50000 2000000
A6 5.0e-2 00003 1000 1000000 20000000

106 5.0e4 00003
1.0e-6 2.0e-3 00003
1.0e-6  2.0e-3 00003

200 2000000 20000000
SO0 20000 20000000
500 20000 20000000

*

trip *

* motor valve close

*

0000531 tme 0 ge null O 12000 n -1.0*break
0000532 time O ge null O 12000 n -1.0* Sl Initiation
0000533 time 0 gt noll O 106 n

*

*

* minor cdits *
K e ———————

*

0000301 p 220010000 * reactor top head

0000302 p 720010000 * sg top head

0000303 p 730010000 * sg top head

0000304 p 954010000 * discharge tank

*

0000310 tempt 400010000 * rx side broken section
0000311 tempg 400010000 * rx side broken section
0000312 tempf 430010000 * sg side broken section
0000313 tempg 430010000 * sg side broken section
0000314 tempf 160010000 * rx lower plenum
0000315 tempg 1600100 * rx lower plenum

*

0000330 miflowj 951000000 * reactor side broken section
0000331 milowj 961000000 * sg side broken section
0000332 mflowj 475000000 * broken loop cold leg 1

0000333 mflowj 471000000 * broken loop cold leg |
0000334 mflowj 495000000 * broken loop cold leg 2
0000335 mflowj 491000000 * broken loop cold leg 2
0000336 mflowj 301000000 * intact loop hot leg
0000337 milowj 375000000 *intact loop hot leg
0000338 miflowj 901000000 * total si flowrate
0000339 milowj 902010000 * si flowrate to intact loop
0000340 milowj 902020000 * si flowrate to broken loop 1
0000341 mflowj 902030000 * si flowrate to broken loop 2
*
0000360 cntrvar 021 * intact loop cold leg water level
0000361 cntrdvar 022 * broken loop cold leg water level
0000362 cntrdvar 023 * broken loop cold leg water level
0000363 cntrdvar 024 * reactor water level
0000364 cntdvar 025 * broken loop u tube water level |
0000365 cntrdvar 026 * broken loop u tube water level 2
0000366 cntrivar 027 * broken loop suction leg water level |
0000367 cntrivar 028 * broken loop suction leg water level 2
(000368 cntrivar 029 *cntrivar 025 + entrlvar 027
0000369 cntrdvar 030 *cntrlvar 026 + cntrivar 028
0000370 cntrdvar 031 * discharge amount through reactor side broken section
0000371 cntrivar 032 * discharge amount through sg side broken section
0000372 cntrivar 002 * intact loop sg nornmalized water level
0000373 cntrlvar 003 * broken loop sg normalized water level
*
*O000380 hitemp 190010103

*

delete or addition *

* % X Kk *

*

*

** - delete cards for post blowdown phase  **
*

*

9910000
9920000
9930000

inthdj delete

intbd  delete

inthdj delete

9940000 intbd  delete
9950000 intbdj delete
9960000 intbd  delete
9970000 rxbdj delete
9980000 xbd  delcte

*

4110000 btub_ijl delete * delete means separation valve close



€0

*
* *

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

*

*k AHOK oK K kR R ek ok ok 3ok ok ko dokoRkR Kok AR Kk

* component 111 : downcomer connection between left and right
KRR AOR KK 3 3R 30K MK R oo o o 30k oK o o R KKK AR oK o oK ok o

*

H10000 decon sngljun

1110101 110010003 120010004 0. 10. t0. 000003
1110201 0 0. 0. 0.

*

* *

* input change *

* *

*

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

* post blowdown simulation *

*--- post blowdown ---- post blowdown - post blowdown ---- post blowdown --*

*

* *

* break simulation *

* *

*

* *

RREXERE reactor side broken section *#xsxxkrxk

* *

*

003 4R o KA o KK R o o K R oK o kK Ok K K Ko Kok Rk kK R ok K AR oK oK Kk
* component 951 : reactor side break (simulate break valve) *

Hokokokok LRSS ER TS T L] LA LER LT LR T Aok Aok Ak Ao OR kK

*

9510000 rxbreakj valve

9510101 400010002 952010001 3.2928¢-3 1. 1. 000102
9510201 0 0. 0. 0.

9510300 mtrviv

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

*

**’I**lhhii**ll‘*#************#**#**1****’i*****‘#*#**‘****’I’l*****#****'*****‘**#***

* component 952 : break pipe in reactor side *
**#***)t****#**********iﬂlit***********#**‘*********** Wk
9520000 brkpipel  pipe * nane

9520001 3 * number of volume

9520101 3.2928¢-3 1 * flow area of volutne

9520102 3.8705¢-3 3

9520201 O. 2 * flow area of junction

9520301 2000e-3 3 * flow length
9520401 0. 3 * volume of volune
9520501 -90. 3 * azimuthal angle
9520601 0. 2 * inclination angle

9520601 -90. 3

*9520701 elevation change

9520801 4.572¢4 70.2¢-3 3 *roughness, hyd. dia.

9520901 0. 0. 2 * loss coeff.

9521001 00000 3 * flag of voluine

9521101 000000 2 * flag of junction

9521201 002 1.03325%5 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. 0.

x

kRN *h

* component 954 : reactor side break *

"k

9540000 rxbreak  tmdpvol

9540101 0. 1. 1.0e6 0. 90. -I. 4.572e4 00 00000
9540200 002

9540201 0. 1.05025S 1.

%

* *

33 2 2ok okOK o ok Sg Sl(k bmkeﬂ section kR K R AOK kK

* *

Y

SRR NOR K L L *
* component 961 : stcam generator side break (simulate break valve) *

LA L E L] FTI1L]

9610000 sgbreakj valve

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

9610300 mtrvly

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

*

* EE b2 ] Wk AR 3K 3R o K K KR NN R R KK R ok R R kR
* component 962 : break pipe in steam genenator side *
R A . *x




La®)

9620000 brkpipel pipe * name

9620001 5 * number of volume
9620101 3.2928¢-3 | * flow area of voluine
9620102 3.8705¢-3 S
9620201 0. 4
9620301 100.0e-3
9620302 300.0e-3
9620303 400.0¢-3
9620304 300.0e-3
9620305 100.0¢-3
962040t 0.
9620501
9620502
9620503
9620504
9620505
9620601
9620602
9620603
9620604
9620605 -90. )

*9620701 elevation change

9620801 4.572¢4 70.2¢-3 5 *roughness, hyd. dia.
9620001 0.05 0.05 4 * Joss coefT.

* flow area of junction
* flow length

W o W —

* volume of volume
* azimuthal angle

* inclination angle

cpreegeeg
BULUN =N LW —W

9621001 00000 S * flag of volume

9621101 000000 4 * flag of junction

9621201 002 1.0332%5 1. 0. 0. 0. 5 *ic.ofvolume
9621300 0 * i.c. ctrl word of junction
9621301 0.0 00 0 4 * i.c. of junction

*
0 o o o ok o ook ok o ok ok ke ko ok ok ok ok Kok ok ok K koK ok 3k koK K

* component 963 : break junction in steam generator side *

0o 2 R o K o Sl R R e RO OO Ok KRR K

9630000 brkjunl sngljun
9630101 962050002 964010001 0. 2. 0.5 000000
9630201 0 0. 0. 0.

*

FTTIIT ]

* component 964 : steaun generator side break *

L EL a2 i o o ok o o oK ok

9640000 sgbreak  tmdpvol

9640101 0. 1. 106 0. -90. -1. 45724 00 00000
9640200 002

9640201 0. 1.05025¢5 1.

*

* *

EEES 22 2 LR L] Safety injection oo oo ook o o
* *

*

EE L AR RN Rk

* component 900 : si water source *
*k N o o O KRR R kKRR R KRR KRR Rk

9000000 siwater  tmdpvol

9000101 329283 0. 1066 0. 0. 0. 4.572¢4 0.0 00000
9000200 003 0 p 902010000

9000201 0. 0. 33315

9000202 1.0e12  1.0el2 333.15

*

AR KR e

o 0 oo o o ok o o o o Kok R Ok KK Rk o

* component 901 : si junction *
w0k

*

9010000 sijun tmdpjun

9010101 900010002 902010001 O.
9010200 1 532

9010200 0. 0. 0. O
9010202 3. 25 0. O
9010203 1210. 25 0. O
9010204 106 25 0. O

x

00 o KK 3K oK K K K

* component 902 : si line *
o oo 0 g o o Ao o o R ok o kK

9020000 siline branch

9020001 3 0

9020101 1.3132¢-3 500.0¢-3 0. 0. 0. 0. 45724 40.8%-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. 000100

9021201 0. 0. 0.

9022201 0. 0. 0.

9023201 0. 0. 0.

*

¥oemnonens tointact loop -------------

*

. Ak ARk
* component 910 : si pipe | in broken loop *
ok sk ok -
*

9100000 sitoa  pipe * name

9100001 2 * number of volume



¢-0

9100101 9.6486¢-4 2 * flow area of voluime

9100201 0. 1 * flow area of junction
9100301 100.0e-3 2 * flow length
9100401 0. 2 * volume of volume
9100501 180. 2 * azimuthal angle

9100601 -60. 2
*9100701 elevation change
9100801 4.572¢4 3505e-3 2 * roughness, hyd. dia.
9100901 1. 1000. 1 * loss coeff.

910100i 00000 2 * flag of volume

9101101 000000 | * flag of junction

9101201 002 350000. 1. 0. 0. 0. 2  *ic. ofvolume
9101300 0 * i.c. ctrd word of junction
9101301 00 00 0. 1 * i.c. of junction

*

* inclination angle

sekokok A AR A AR R K0 30 o R KRR AR SRR KKK ok KK RO R
* component 911 :si initiation valve to intact loop *
AkkK Ak ok K JOR Ok FROKOK R R Rkok *%

9110000 sivlva valve

9110101 910020002 374010001 0. 0.5 1000. 000100
9110201 0 O 0. 0.

9110300 tpviv

9110301 532

*

42 2k e ok o ool 3 oR o ok o ok 3ok okl ok ok ok ok R KRR KK PR L] 300 o0 K

* component 920 : si pipe | in broken loop *
*******#**tl***itt**#*********#**#*t**#************i****i**#!*#****#***********
*

9200000 si2bl pipe * name

9200001 2 * number of volume

9200101 3.4402¢4 | * flow area of volume

9200102 1.9602¢4 2

920020t 0. 1 * flow area of junction
9200301 100.0¢-3 2 * flow length
9200401 0. 2 * volume of volume
9200501 0. 2 * azimuthal angle

9200601 -60. 2

. * inclination angle
*9200701 elevation change

9200801 4.572¢4 209293 | * roughness, hyd. dia.
9200802 4.572¢4 157983 2
9200901 1. 1000. | * loss coeff,

9201001 00000 2 * flag of volume
9201101 000100 1 * flag of junction
9201201 002 350000. 1. 0. 0. 0. 2  *ic ofvolume

9201300 0O * i.c. ctrl word of junction
9201301 00 00 O 1 * i.c. of junction
x*

PYTITI)

* component 921 : si initiation valve to broken loop | *
b FERE R AR
9210000 sivivbl  valve

9210101 920020002 4740(0001 0. 0.5 1000. 000100

921020t 0 0. 0. O

9210300 trpvlv

9210301 532

Homooooaen to broken loop 2 --—---+---~-

*

*k kK
* component 930 : si pipe 2 in broken loop *

- ARk Ak ok

*

9300000 si2b2  pipe * name

9300001 2 * number of volume

9300101 3.44024 | * flow area of volume

9300102 1.9602¢4 2

9300201 0. | * flow area of junction
9300301 100.0e-3 2 * flow length
9300401 0. 2 * volume of volume
9300501 0. 2 * azimuthal angle
9300601 -60. 2 * inclination angle
*9300701 elevation change

9300801 4.572¢4 2092%-3 | * roughness, hyd. dia.
9300802 4.572¢4 15.798¢-3 2

9300901 1. 1000. 1 * loss coeff.

9301001 00000 2 * flag of volume

9301101 000100 1 * flag of junction

9301201 002 350000. 1. 0. 0. 0. 2  *ic of volume
9301300 0 *i.c. ctrl word of junction

9301301 00 00 0 1 *i.c. of junction
*

A AN AR ok

* component 931 : si initiation valve to broken loop 2 *
AHORHOR R AOR I AR AR AR KR R KRR ok ko

9310000 sivivbl  valve

9310101 930020002 494010001 0. 0.5 1000. 000100
9310201 0 0. 0. 0.

9310300 tpviv

9310301 532

*
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* *
* peneral able *
* *

* break valve  stem vs open area
20210000 normarca

20210001 -1. 0.
20210002 0. 0.
20210003 0.1 0.001
20210004 0.2 001
20210005 03 0.03
20210006 04 0.175
20210007 0.5 0.5
20210008 06 0.7
20210009 0.7 0.96
20210010 0.8 0.99
20210011 09 0.999
20210012 1.0 1.0

*

* core heater power at C18002 &C19001
20288800 power

20288801 -100  15.0¢3

20288802 0.1 1503

20288803 50 15.0e3

20288804 60000  15.0e3

*

* core heater power at C19002 &C19003
20288900 power

20288901 -100  15.0e3

20288902 0.1 15.0¢3

20288903 50 15.0e3

20288904 60000  15.0e3

*

* *

#arrmxkrrees control variables : for the sake of blowdown phase *

* *

*

6 0o ol 8 o o0 K R o ol o R o ok ol ook okok FRKk ok o o oo oROK ok oK ok

* control vaniable (024 : x nonnalized water level (C160+C180+C190+C200)  *

oo o ok 0 99 o o o o Ak o oK oK o K K 3 3 0 K O 5 R o o ok e R o o o o o ok o o ook koo o ol ok ok e o o o ok o o ok ok oK 0N
20502400 rxlvl suin 1.0776 0. 1 *1.0776=1/0.928

20502401 0. 0.08  voidf 160010000

20502402 0.148  voidf 180010000
20502403 0.1 voidf 180020000
20502404 0.1 voidf 190010000
20502405 02 voidf 190020000

20502406 02 voidf 190030000

20502407 0.1 voidf 200010000
*

FYTTT]

* control variable 025 : u tube

Rk oo oo o OK R

normalized water level | in broken loop

e T}

kE

koo R

20502500 utublvll sum 6.0976e-1 0. | *6.0976e-1=1/(0.82*2)

20502501 O. 4.le-1
20502502 4.le-1
20502503 4.1e-|
20502504 4.le-1
*

voidf 450080000
voidf 450070000
voidf 450060000
voidf 450050000

e

* control variable 026 : u tube

%

normalized water level 2 in broken loop

T

koK

20502600 utublvl2 sum 6.0976e-1 0. 1 *6.0976e-1=1/(0.82*2)

20502601 0. 4.1e-1
20502602 4.le-1
20502603 4.1e-1
20502604 4.le-1

*

voidf 452040000
voidf 452030000
voidf 452060000
voidf 452050000

ook

* control variable 027 : suction leg nonnalized water level 1

in broken loop *

20502700 slegivll sum |

£ 3L i Ll

9048 0. 1 *1.9048=1/(0.1+0.18+0.245)

20502701 0. 100.0e-3  voidf 460010000

20502702 1.8e-1  voidf 462010000

20502705 245e-1  voidf 464010000

*

AR 0 2 0 o o R O Aok o ok oK
* control variable 028 : suction leg nonmalized water level 2 in broken loop *

ok Ok koo ok *
20502800 sleglvi2 sum 19048 0. 1 *1.9048=1/(0.140.18+0.245)

20502801 0. 100.0e-3  voidf 480010000

20502802 1.8e-1  voidf 482010000

20502805 2.45¢-1  voidf 484010000

*

LELELE L] Rpopokokk * R xR

* control variable 029 : suction leg + u tube normalized Iv] 2 in broken loop *

20502900 leglvll2 sum 4.618%-1 0. |

g ok ok ok ok

*4.618%-1=1/(1.64+0.525)

20502901 0. 1.64 cnulvar 025

20502902 0.525 cntrlvar 027

*

FR AR R R A OR KR JO K R K * * o

* control variable 030 : suction leg + u tube normalized Iv] 2 in broken loop *

o e oo ok ok



LD

20503000 leglvi2 sum  4.618%-1 0. |  *4.6189%-1=1/1.6440.525)
20503001 O. 164 cntrlvar 026

20503002 1.525 cnudvar 028

*

385K e A 3 e 3 3 R KK SO R KR K 3 5K 3K 3K 3 3 3 o ko ook ol o o K oK K 3RO kR Ok Rk

* control variable 031 : discharge amount through reactor side broken section *

6k 3k oK 3k K oK 33 a8 ok oK oK R R K R i 3 3K 3 3 38 3 30 R R R R Ok Kok EEEE L] *

20503100 rxdisch integral 1. 0. 1
20503101 mflowj 951000000

*

KR AR R A R R K R K oK K o K KRR KRR *
* control variable 032 : discharge amount through sg side broken section *
KK KR KoK A kA HOROR RN OK K R R K R K oK R R R K ok R KRR K Rk AR

20503200 sgdisch integral 1. 0. 1
20503201 mflowj 961000000
*

A0 3 ook K oK oK ok KoK KNk L2 1]

* control variable 033 : si water source pressure setting *

53 3 30 00 o 3 0o e o e e ook o * » >k
20503300 sipres  sum l. 300000. 0

20503301 5000. 1. p 220010000

*

Aok Aok R ARk OR R OkOK ok * *kk Rk

* control variable 034 : heat to the fluid in core *

302K 4o o RIS R R ek o o o K o ok 3 0 R o oKk o ok K OR oK AL EL LIS LT EL L]
20503400 qtocore sum l. 60000. O

20503401 0. 1. q 180020000

20503402 I q 190010000

20503403 L q 190020000

20503404 L q 190030000

*
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